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KEY WORDS:

* Absorber 

- A toroidal hydrodynamic absorber for damping low frequency motions of fixed and floating offshore platforms – M. Venugopal – 1990, January. 

An application of a toroidal hydrodynamic absorber is suggested for reducing low-frequency bending vibrations of fixed offshore platforms and planar oscillations of tethered platforms. A design methodology for such an absorber is presented. Results of an experiment intended to illustrate the effect of the abrober are presented.  

Volver
* Accommodations
- The evolution of shipboard accommodations and habitability standards aboard U.S. merchant ships – C. B. Cherrix, E. L. Coffman. – 1976, July.

This paper discusses some current practices, future trends, and suggested improvements in U. S. merchant habitability. It develops some historical background, from the World War II Liberty, Victory, and T2 Tanker programs up through the present. Some future trends, such as two-room suites for officers and crew, as well as some thoughts on probable future crew work assignments are discussed.

Volver
* Acoustics
- Thruster design for acoustic positioning systems – N. A. Brown, J. A. Norton - 1975, April.

The cavitation noise of ducted transverse thrusters threatens to interfere with the operation of acoustic positioning or navigation systems as employed on ocean drilling ships, mining ships, and other work or scientific vessels so equipped. The design of an accoustically and hydrodynamically sophisticated transverse thruster is described in terms of its gross parameters and reasons for their selection. The design of the CRP propeller blades, which are of highly unorthodox form, is discussed in detail along with its conceptual basis. Model tests show that a large improvement in cavitation performance has been achieved while also maintaining efficiency. Measurements of the acoustic baffle effectiveness of the thruster duct, and engineering means to realize it, are described and applied to estimation of the     interference noise levels expected to be sensed through the vessel’s positioning system hydrophones.

- Acoustic analysis of quiet ball bearing failure modes – T. A. Rutter – 1979, April.

Qualitative analysis of rotating machinery structureborne noise and vibration can identify ball bearing installation problems. Indications of improper lubrication and impending bearing failures are identified. The problem of non-uniform motion of ball bearing components in determining expected bearing frequencies is noted together with the effects of grease deterioration. The philosophy of structureborne noise versus vibration measurements and    an appreciation of several analysis techniques in the context of determining maintenance requirements and evaluating subsequent repair are discussed.

Volver
* Aerofoil

- Static pressure distributions over 2D mast/sail geometries – S. Wilkinson – 1989, October.

A variable-camber aerofoil with integral pressure tappings has been built to investigate the nature of the flows around two-dimensional, highly cambered, sail-like aerofoil sections with circular masts. Data have been obtained in the form of static pressure distributions over representative ranges of Reynolds number, camber ratio, incidence amgle, mast diameter/chord ratio and mast angle. Two sail shapes – based on the NACA a = 0,8 and NACA 63 mean-line camber distributions – were involved in the test program. All flow regimes present have been identified and related to the salient model and flow parameters. 

Volver
* Aftbody
- An appraisal of unconventional aftbody configurations and propulsion devices – J. Blaurock – 1990, November. 

Recently, several additional devices and unconventional aftbody shapes have been applied to improve the overall efficiency of ship propulsion. These are Grothues spoilers, wake ducts, ane wheels, and asymmetric aftbody shapes.

The paper describes the different physical mechanisms and specific features of the devices and configurations. 

Furthermore, theoretical and experimental data are presented regarding the gain in efficiency, based on calculations and model tests. Finally, experience with full-scale applications is reported. 

Volver
* Aircraft
- Aircraft/deck interface dynamics for destroyers – P. J. F. O’ Reilly – 1987, January. 

The interface between vertical takeoff and landing (VTOL) aircraft and destroyer and frigate-type warships involves a great many factors. This paper discusses a computer analytical technique which permits dynamic analysis of the air- craft landing or taking off from a moving deck or being handled or stowed on the ship. A condensed explanation of how the synthetic time histories are generated is contained un the Appendix. Two examples of how the techniques has been used are included:  first, a Recovery Assist and Secure System (RAS) analysis, and second, a pilot landing aid system, the Landing Period Designator (LPD) research program.

Volver
* Air cushion vehicle
- Design and development of an air cushion vehicle amphibious assault landing craft -
F. F. Herman – 1973, January.

The U. S. Navy has recognized a need for substantial improvement in the performance and cost effectiveness of ship-to-shore movement of personnel and material. Coupled with this is a desire to provide additional flexibility of operation. These requirements can be achieved through the use of the air cushion vehicle concept. The paper presents the principal characteristics, together with the underlying design and development philosophy, of a 165-   ton craft designed to meet the Navy’s requirements, which is at present in the construction phase.

- Operation and cost of high-speed craft – C. Wright – 1990, March.

The various types of high-speed craft (HSC) – air supported, foil supported, displacement hull, planing hull are briefly desribed and their suitability for certain passenger routes in different operating environments is analyzed.

The transport and commercial efficiencies of a number of existing craft of mixed sizes and services are graded and graphically compared. The paper concludes with a discussion on the economics of HSC service and the many factors that bear upon optimum craft selection for a particular route and operating environment.

- Air cushion vehicles and surface effect ships for Great Lakes and great rivers   transportation – J. L. Allison – 1990, November. 

A brief introduction to air cushion vehicle (ACV) and surface effect ship (SES) technology is presented, with past and present examples, to show that this technology may now be considered mature. Applicability of ACVs and SESs to transportation on the Great Lakes and rivers of Canada and the U. S. is discussed, with some emphasis on year round service in the regions affected by ice. An indication of present design capabilities is provided with some 

examples of application to typical set of requirements. Future developments are outlined in the light of the rapid expansion of air-supported ferry operation in other parts of the world, and military and Coast Guard applications in the U.S. and Canada. Some data on acquisition and operating costs are presented in comparison with those for other hull forms, with information on the type of technical and port support required for ACV and SES operation. Numerous references are provided to enable the reader to pursue the topics discussed in greater detail than is possible in a short paper.

Volver
* Alignment
- The optimum alignment of marine shafting – R. T. Bradshaw – 1974, July.

Alignment of marine shafting generally implies a judicious misalignment of the supporting bearings in order to achieve acceptable value of bearings reactions and shaft stresses. To achieve a true optimum it is necessary to describe quantitatively the desirable features of an alignment, and a combined technical/economic basis for this description is presented. The result is a well-defined problem that is solved by mathematical optimization methods. Results of the procedure are illustrated by aligment plans derived for, and adopted by, ships recently

built in the United States and abroad. The practical realization of an alignment  plan is discussed and means of speeding up the implementation process are proposed. Improvements in the elastic representation of the shaft system are described and the question of hydrodynamic support in journal bearing is considered.

- Shaft alignment methods with strain gages and load cells – R.B. Grant – 1980, January. 

The paper describes methods of aligning propulsion shafting using load cells for direct bearing reaction measurement and procedures for shafting alignment by measurement of shaft bending moments with strain gages. Additionally, a unique means of measuring reduction gear and stern tube bearing reactions is described.

- Shaft alignment using strain gages – A. W. Forrest, Jr., R. F. Labasky – 1981, July.

A detailed description of the strain-gage shaft aligment procedure is presented, including a comparison between bearing reactions obtained using strain gages and hydraulic jacking. The various gage configurations available for measuring bending moments are discussed and estimates of the resulting error in bending moment are given. A simplified procedure is presented to calculate bearing reacfions from the measured moments. Gage site require ments to produce a determinate system are established and a method is outlined to establish bearing reaction error bounds for a combination of gage configuration and sites. 

- Combined effect of vertical and horizontal lineshaft alignment on main reduction gear -   V. A. DeGeorge – 1982, April.

Vertical lineshaft alignment has received a great deal of attention from the marine industry without a proper understanding of the reasons for it. Horizontal lineshaft alignment, however, has not been considered as important and in many cases has been completed neglected. This paper shows the relationship between lineshaft alignment and main reduction gearpinion tooth loads. It is hoped that the reader can put in perspective the significance of this relationship. 

- Shaft alignment in ship repair : three case studies – P. C. Jackson – 1990, January.

In ship repair, there are many times when the propulsion shaft has to be realigned after repairs have been completed.

This paper looks at some of the theoretical approaches to shaft alignment an some of the techniques for alignment.

Three different cases are examined to demonstrate how the principles work in the dock and some of the problems incurred. The three cases involve vastly different shaft systems with different repair and alignment problems.

Volver
* Alloy 

- A new alloy steel for marine cryogenic applications -  G. E. Kampaschaefer - F. E. Havens, D. A. Sarno – 1972, July.

The authors describe a new five percent nickel steel which is currently being considered for marine cryogenic applications involving the transport of liquefied ethylene and methane. The alloy combined with a unique heat treatment develops both high strength and good notch toughness properties at temperature below –150 F.

Results of weld tests are presented which show that filler metals and processes used for nine percent nickel steel produce adequate joint properties with this new economical alloy.

Volver
* Aluminum
- Structural design of aluminum crewboats – J. S. Spencer – 1975, July.

This paper is a commentary on the design of crewboats and similar deep-vee-hulled planing boats constructed of aluminum. It includes a description of curent design practices and significant problems encountered in the design process. It suggests techniques that can be used to avoid deficiencies in the strength and integrity of the hull. 

Mathematical expressions that will enable the naval architect to estimate design loads over any portion of the hull bottom have been developed from the latest research efforts, and it is hoped that future full-scale testing wiil refine even further the methods of predicting slamming loads. Recommended design loads for other parts of a vessel, and allowable design stresses, are also given. A worked example has been included to demonstrate the design process for a typical Gulf of Mexico crewboat.

- A synthesis of aluminum crewboat structural design – W. A. Henrickson, J. S. Spencer -   1982, January.

The need exists for a simplified structural review guide to enable U.S. Coast Guard marine inspectors to verify the structural adequacy of aluminium crewboats. The authors have developed such a guide. Typical existing crewboat forms and service speeds have been used to reduce the determination of impact pressures to a function of length and displacement. A design stress limit for the cyclic loading of the bottom structure has been determined based on wave observation data. Plating design has been verified by a comparison of sizing by beam theory versus  elastoplastic analysis. A simplified grillage analysis has been used to determine the level of support provided by longitudinal plate girders or keelsons. A worked example and tables of section moduli for typical extrusions attached to plating are included as appendices.

- Corrosion protection guidelines for aluminum hulls – C. H. Holtyn – 1985, April.

Marine aluminum alloys are used in boat hulls and structures because of their corrosion resistance, strength, weldability, light weight, and ease of fabrication. Years of successful service of a wide variety of vessels have proven aluminum’s suitability. However, in order to take maximum advantage of the metal’s inherent resistance to corrosion, consideration should be given to the details of a vessel design, fabrication, and operation in order to    optimize its performance. The paper provides the designer, builder, and operator with some guidelines. The complexity of these subjects makes it necessary to generalize. The information is applicable to a range of small and medium-size craft, approximately 30 to 120 ft, but not to any specific type or size of hull. Larger craft with aluminum hulls or    deckhouses and smaller riveted craft may require individual consideration beyond the scope of this document. 

- Pressure loading of aluminum plating – K. C. Brown, P. N. Joubert – 1990, November.

The pressure loads applied to yacht hull plating by slamming have been estimated by pressure testing small sections of aluminum hull and comparing the resultant damage with service damage to hulls of similar construction. The structural response of the plating to the pressure load is discussed with refference to current design practice. The design pressure in current use are found to be unrealistically low and the cause of failure has been found to be elastoplastic buckling, rather than bending. 

Volver
* American Bureau of Shipping
- A summary of Coast Guard relations with the American Bureau of Shipping – J. S. Spencer, A. E. Henn – 1984, July.

This paper gives a perspective of the commercial vessel plan review and inspection program of the U.S. Coast Guard and its parallels with that of the American Bureau of Shipping. The history of cooperative efforts, culminating In recent memoranda of understanding, is also presented. Finally, the current status of working relationships between the Coast Guard and the American Bureau is described, and general plans for future agreements are summarized.

- American Bureau of Shipping activities on behalf of the United States Coast Guard - J. W. Reiter – 1984, July.

The American Bureau of Shipping and the U. S. Coast Guard have enjoyed an excellent working relationship for a long period of time. This paper gives a brief description of both organizations, describes some of the past cooperative arrangements, and details the latest agreement concerning commercial vessel plan review and inspection.

- Cross section of experience in SafeHull applications – P. G. Rynn, C. E. Morlan - 1997, January.

This paper provides information regarding the use of the ABS SafeHull program/criteria for review of tanker and bulk carrier structures. It focuses on the submittal and review processes as carried out by the classification society in an effort to address the needs of the client. Detailed examples are provided which illustrate the necessary information to be submitted and the results of a typical review. The paper demonstrates lessons learned from the reviews which have been performed to date. The paper also includes a brief discussion of future program developments.

Volver
* Amphibious 

- Design and development of an air cushion vehicle amphibious assault landing craft - F. F. Herman – 1973, January.

The U. S. Navy has recognized a need for substantial improvement in the performance and cost effectiveness of ship-to-shore movement of personnel and material. Coupled with this is a desire to provide additional flexibility of operation. These requirements can be achieved through the use of the air cushion vehicle concept. The paper presents the principal characteristics, together with the underlying design and development philosophy, of a 165-   ton craft designed to meet the Navy’s requirements, which is at present in the construction phase.

Volver
* Ancient ship
- The reproduction of the Godspeed – D. Stewart, W. Boze – 1987, April.

The authors, and designers, of the reproduction of the 17th century Godspeed present the criteria used to design, build, launch, and sea trial the 1984 reproduction. Foul weather notwithstanding, the reproduced Godspeed reenacted the Atlantic crossing in 1985 and his home-based at Jameston, Virginia. 

- William H. Webb and the packet ship – W. D. Thomas – 1990, July.

With this paper, the New York Metropolitan Section of the Society of Naval Architects and Marine Engineers salutes the Centennial of Web Institute of Naval Architecture. William  H. Webb, a man of vision and the premier shipbuilder in New York (and arguably in the United States), was the founder in 1889 of Webb’s Academy and Home for Shipbuilders (later renamed Webb Institute of Naval Architecture). Four years later, he was – at the age of 77 – one of 13 visionery members of hids profession who were the incorporators of this Society.

Volver
* Arbitration
- The salvage of MV Essi Silje and Lloyd’s arbitration hearing – E. S. Chan - 1987, January.

In 1982 the chemical tanker MV Essi Silje caught fire and was abandoned in the Nprth Atlantic. The Canadian naval supply ship, HMCS Protecteur, undertook the salvage operation before the arrival of the salvage tugs. The vessel was eventually salvaged. For the subsequent Lloyd’s Arbitration Hearing in London, the author was tasked by the    Department of Justice of Canada to provide evidence for presentation at the hearing. This paper presents a brief account of the incident, the technical investigation, the technical disputes, and provides recommendations for future salvage operations.

Volver
* Automation
- The impact of extensive automation: a hopper dredge case study – J. G. Soland, W. A.  Lowell – 1985, April. 

In recent years there has been a great emphasus on reducing ship operating cost, especially in light of the overall decline of the marine industry. This paper discusses the impact of extensive automation of a dredge, with special emphasis on reliability, maintainability, and overall manning requirements. More extensively automated systems are studied, along with the impact of designing machinery to be operated at reduced manning levels to satisfy American Bureau of Shipping rules, and actual manning required by the U.S. Coast Guard. 

- Machine management of marine operations – C. G. Biancardi, D. R. Dellwo – 1988, January.

Marine operations traditionally have been managed by professional mariners whose years of experience and training have prepared them for that responsibility. The science of artificial intelligence (AI) has made possible the development of computer programs used in monitoring, controlling, and simulating the behavior of fully automated vessels.

The advent of such programs means that, in the future, ships will be operated by a combination of human and machine intelligence. This paper is intended as a brief review of the subject of expert systems (ES), a branch of AI technology, and a survey of its current maritime applications. 

Volver
* Ballast
- Segregated ballast VLCCs: an economic and pollution abatement analysis - P. M. Kimon, R. K. Kiss, J. D. Porricelli – 1973, October.

This paper presents the results of a study of very large crude carriers (VLCC) to determine the cost and effectiveness of variations in the capacity of segregated ballast and variations in arrangement expected to reduce oil pollution due to operational and accidental causes. The arrangements considered include double bottoms, double sides, doublé skin, and alternating cargo and ballast wing tanks. The paper concentrates on a series of 250,000-dwt tankers, but does consider the influence of size by including results for tankers of 120,000-dwt and 477,000-dwt. The degree of effectiveness is estimated for both operational and accidental pollution based on the best available data. Sensitivity studies are provided to check general conclusions. Finally, estimates of the cost of preventing one cubic meter of oil pollution with each design are presented. A discussion of operating factors subject to a reduction in performance as a result of design is given. 

- Optimization of segregated ballast distribution and its impact on tanker economics - D. W. Czimmek, C. R. Jordan – 1981, April.

The Intergovernmental Maritime Consultative Organization in 1973 proposed requirements for segregated ballast in an effort to eliminate pollution originated by ballast operations of tankers and possibly to reduce pollution caused by tanker accidents. The most cost-effective application of these pollution abatement measures for tankers is the subject of this paper. An existing very large crude carrier (VLCC) was used as the base ship for the studies on which the paper is based. An optimization procedure for the distribution of segregated ballast within the cargo box for three basic concepts is outlined in the first part of this paper; the determination of an optimum construction concept is described in the second. The optimum concept is derived from a comparison of ship economics. An economic evaluation for the conversion of the existing VLCC by modifying overall dimensions is presented in the third part.  Also a brief study of the economics for jumboizing the final tankers is included in Appendix 2. The purpose of the paper is to enhance capital savings with the utilization of cost-effective tank arrangements for conversions and new constructions, as proposed in Part 1. The economic studies of Parts 2 and 3 should assist an owner in his decision to which    construction concept to employ for a major conversion of an existing vessel or for a new vessel. 

- Corrosion protection for ballast tanks of Arctic offshore structures – G. H. H. Kwan – 1990, March.

Protecting the ballast tanks of Arctic offshore structures from salt-water corrosion is a time-consuming and costly process involving usually the application of such anti-corrosives as coal tar epoxy. This paper points out the drawbacks of relying on these coatings alone, among them the prohibitive cost and difficulty of dry-docking huge Arctic offshore structures for repainting when the original coating deteriorates or fails. A solution to the problem cathodic protection via the attachment of aluminum anodes to tank surfaces coated with only a light primer is described along with the results of a full-scale application on a sumersible barge in the U. S. Beaufort Sea. 

- A new preservation protocol for seawater ballast tanks in naval applications – M. Kikuta  1999, January.

The reality that a smaller force must continue to meet heavy overseas commitments clearly indicates that high main tenance, manpower intensive, and costly repair processes must continue tro be improved. One of the most sign ficant maintenance problems identified by the Fleet was the continual and costly requirement to overhaul the coating system in seawater ballast tanks. This paper reports on the research conducted in conjunction with the Naval Sea System Command (NAVSEA)  to develop a seawater ballast tank preservation protocol which extends the current  5 to 7 year coating service life to one that is expected to last 20 years. The approach to develop the new preservation protocol is discussed, the critical elements of the new preservation protocol are described, and methodologies for the design of sacrificial cathodic protection system for seawater ballast tanks and for detection of surface contamination are provided. 

- The Great Lakes ballast technology demonstration project filtration mechanical test  program – M. G. Parsons, R. W. Harkins – 2000, Summer.

The Great Lakes Ballast Technology Demonstration Project has investigated the effectiveness of automatic backwash screen filtration of ballast water during its uptake as a means of minimizing the potential for the introduction of nonindigenous species. The Great Lakes Protection Fund; the State of Minnesota, upon the recommendation of the Legislative Commission for Minnesota Resources (LCMR); the Lake Carrier’s Association; Northeast Midwest Institute; Federal agencies and universities have supported this project. Initial   testing during the 1997 operating season involved testing onboard the Seaway-sized bulk carrier MV Algonorth during operations between the Gulf of St. Lawrence and Great Lakes ports. This testing provided important information on system design, operation, and filtration biological effectiveness, but the mechanical tests results were of limited value as benchmark experiments. During the summer of 1998, the modular system was installed on a barge located in the Duluth, Minnesota, harbor to permit more controlled, intensive mechanical and biological testing. The overall design of the shipboard and the barge ballast water filtration test installations are briefly summarized. The barge mechanical test program involved extended testing with 25 micron, and 100 micron filter screens at a nominal 1500 U. S. gpm using an operating profile that approximates normal ship ballast operations. The results of this test program are reported. Lessons learned in the system design, operation, and test program are discussed. 

Volver
* Barge
- Economics of super-barge operation – C.D. Miller – 1967, July.

The study covered by this paper was originally made in the Fall of 1963 and included a section on Great Lakes Vessels. The latter has been deleted and, along with other modifications, a brief comparison of tank barges versus tankers has been added. The purpose of this report is to describe a particular application of the unmanned super barge concept, involving dry bulk shipments, and in more general terms to cast some light on the relative economics of the super-barge versus ships. The scope of the latter is much too broad  for a report of this type and accordingly analyses are limited to a comparison of a few selected vessels in coastwise, ocean, and north of Hatteras trading. Although 1962 cost data area used in cases 1 and 3 of the paper, it is believed, nevertheless, that the approximate economic relationships developed are still valid.

- Sea-link – L. R. Glosten – 1968, July.

A report on the development of a connecting linkage which permits tugs to push barges ahead at sea in rough water. The advantages of pushing as compared with conventional towline operations are discussed. The concept of the linkage is explained and the hardware described. The history of development including model tests and full-scale trials is outlined. 

- Longitudinal strength analysis of the grounded barge carrying independent cargo tanks- F. C. Michelsen, U. Kilgore – 1972, July. 

The problem has been treated of determining deflections and bending moments of the barge hull and independent cargo tanks combination as these occurs in Class I and Class II barges during grounding. The method of solution is that of the initial parameters, which is here developed by means of operational calculus. The solution is closed and exact within the limitations of the Euler-Bernoulli beam theory.

-Design and economics of integrated tug-barge systems – R.P.Giblon, R. J. Tapscott - 1973, July.

The paper discusses the reason for the current interest in integrated tug-barges and outlines their history leading up to current developments in such designs, citing specific examples. Propulsion plants are discussed and single-screw and twin-screw propulsion systems are compared. The paper discusses a number of applications, both commercial and military, for which integrated tug-barge systems would be particularly suitable because of the flexibility offered by the detachable, interchangeable power plant (tug), and the relative lower first cost and operating cost when compared with a ship. The relative economics of tug-barge tankers operating under the U. S. flag are examined for two services namely, an international route and a domestic service. 

- An owner’s experience with barge-carrying ships – S. W. Thayer – 1974, January.

Radical new cargo handling concepts, such as those found on the Lykes SEABEE design which lifts two fully loaded 1000-ton barges on an elevator located at the stern of the vessel, invariably bring about some interesting and unforeseen problems. This paper gives a review of the many items that must be considered during the construction and operating of a new system concept as well as pointing out some of the specific difficulties encountered. The required pre-planning for operations, procedures during guarantee, and the effect of outside influences on the system are also presented.

- 1000-ft tug/barge combination for Litton Great Lakes Corporation – T. C. Pickersgill, I. D. Sharp, R. P. Trunick – 1974, April

The purpose of this paper is to present the principal features in the design and construction of the largest tug/barge combination ever built in the world. The paper describes the major features of the integrated tug/barge Presque Isle and presents the design approaches used in the development of the vessel to meet the special requirements for operation on the Great Lakes. The vessel will be used extensively in the taconite pellet trade; however, it has the capability of handling iron ore, limestone or coal.

- Inland waterway trade route optimization study – E. L. Shearer – 1975, July.

Sample results from analyses of inland waterway barge operations are presented. The first of two parts of the analyses considers speed developed by tows, based on formulas of Charles Howe, Purdeu Uiversity. The second part analyzes the operation of a towboat company, with input from the first part, and from othar data on company operations. Outputs of thr analyses are number of tows and towboat required, the initial investment, total annual operating costs, annual income and profit, and the values of several measures of profitability. 


- The ubiquitous barge:some trends in barge design and construction in British Columbia -   T. C. Ward – 1980, January.

This paper briefly reviews barge construction in British Columbia, Canada in the 1970’s . Changes in the material handling systems for barges serving the forest products industry are outlined. The design of the fore end structure of unmanned barges to withstand slamming forces in heavy seaways is discussed. Progress in the design of the bow form and skeg configuration of larger barges and specific resistance characteristics of a wide variety of barges are examined. The practical effect of the application of some aspects of the 1966 Load Line Convention to unmanned barges and the possible effect of recent promulgated Canadian Interim Stability Standards for this type of vessel are discussed. Finally, trends in the use of radio-controlled remote operation of anchors and ballasting pumping systems,   emergency/pickup gear, and paint coating systems favored by the Canadian West Coast tug and barge industry are outlined.

- Recent developments in barge design, towing, and pushing – R. Latorre, F. Ashcroft -  1981, January.

Estimating resistance and course stability is a twofold problem confronting the barge designer. This paper discusses recent Japanese research and development work on the towing resistance of simple hull forms, skeg design, and the relationship between skeg lift and towed barges’ course stability. The University of Michigan’s  experience from numerous tank tests of oceangoing barge models with notched sterns is summarized, and a design aid to make preliminary resistance estimates for stern notches of various sizes is presented.

- Integrated tug/barge Valerie F: design and bulk cargo handling operations – D. J. Seymour, M. Kossa – 1981, January. 

The integrated tug/barge (ITB) Valerie F transports mixed bulk cargo between the East and West Coasts ot the United States. The concept of barge wing tanks dedicated to rice with center cargo holds for general bulk cargo provides the backhaul capability necessary for profitable round-trip voyages. This paper compares the design and perfomance of the tug/barge with that of the Rice Queen, a converted tanker the Valerie F was built to replace.Typical cargoes for the ITB are described, as well as her self-unloading equipment, tug-to-barge connector, propulsion machinery, and the bulk cargo handling equipment and facilities at her ports of call, particularly those at her home ports of Sacramento and Stockton, California.

- Conversion of tug/barge to offshore platform shuttle tanker service – P. J. Grossweiler - 1981, July. 

This paper describes the design and construction aspects of the conversion of 30 000-dwt tug/barge unit into the ocean capable diesel tanker, Exxon Galveston. The conversion included structurally joining the two vessels, providing a new superstructure with all new hotel facilities, modifications to the main propulsion system, modifications to the cargo system, retrofit of a segregated ballast system, and outfitting the vessel to receive crude oil from an off-shore storage vessel. 

- Experience with real-time motion monitoring on the barge Foss 245 – B. L. Hutchison, R. E. Nichol – 1983, January. 

The shipment by barge of a 240-ton retired steam generating unit from the Surry, Viriginia nuclear power plant in the spring of 1980 provided an opportunity to apply modern state-of-the-art motion monitoring and damage-avoidance techniques to a towed ocean barge. This paper reports on (1) the project background, including prevoyage risk analysis which resulted in the recommendation that real-time motion monitoring be provided; (2) the design and installation of the motion monitoring system and; (3) the tug master’s experience during the voyage with the real-time motion feedback. The paper concludes by comparing selected motion records from the motion monitoring system to motion predictions based on logbook and hindcast sea-state data. It is concluded that the real-time motion monitoring worked well on the subject  barge shipment and achieved the primary objective of providing useful feedback to the tug master concerning the effect of his actions on the barge and cargo. It is suggested that the technique is sufficiently promising to warrant wider use by the offshore tug/barge industry. 

- Barge motion predictions – A. C. McClure – 1983, October.

The author proposes a new method for predicting, in the near term, the motions of a barge in waves. The traditional ways of measuring the sea spectrum are briefly reviewed, and the new approach, in which the vessel itself is used as a wave gage, is described. A mathematical analysis of this unique procedure is included along with the results of several experiments. 

- Structural design of river tank barges – D. W. Billingsley – 1984, April.

Tank barge size has increased substantially over the past two decades. Existing rules and regulations are based largely on the design of shorter barges and are concerned primarily with the ability of tank boundary structure and hull structure to withstand local loads. The designer of a long barge, a barge which will not be uniformly loaded, a barge which is to carry high-density cargoes, or a barge which ois to carry products with appreciable vapor pressures is well advised to conduct a rational analysis of thr loading and strength of his barge. This paper provides guidelines, based on studies of barge loading and strength, for conducting such an analysis.

- Calibration of tanks on tankers and oil barges – R. C. Morrell – 1984, April.

The drastically increased value of crude oil and petroleum products has emphasized the need for accurate calibrations for tanks on tankers and oil barges. This paper describes the methods of calibration, the treatment of deductions for internal structure, trim and list corrections, and the presentation of the ullage tables. A proposed method of calibration for cargo remaining on board after discharge is also discussed.

- The weight of concrete barge and pontoon hulls – K. E. Harrington, R. Harrison, A. L. Marshall, M. Hubert – 1991, July. 

Increased strucrural weight has always been a major disadvantage and probably the main objection to using concrete hulls. Postwar development in materials and construction techniques has led to claims that is now possible to achieve structural weights equalling or closely approaching those of equivalent steel hulls. After receiving the postwar material and construction technique developments, this paper compares the structural weight of existing and equivalent steel and concrte barge and pontoon hull designs. It is found that increased structural weight is a dual factor advantageous in some applications but disadvantegeous in others, and that despite the postwar developments concrete barge and pontoons are still heavier than equivalent steel hulls. 

- Beyond double-hull: river tank barge conversion to Great Lakes hazardous chemical  service – J. T. Lehman – 2000, Winter.

The retrofit of a double bottom to a 25,000 bbl standard Mississipi River tank  barge and its conversion for coal tar cargo service on the Great Lakes are described. A unique estructural arrangement made the retrofit to OPA-90 and IBC Code requirements economically feasible. Cargo pumping and heating systems are covered in detail, as are the special handling requirements of coal tar as a marine cargo. The story of the project’s development and  execution is explained, as well as the combined U.S. and Canadian regulatory requirements that were overcome.

Volver
* Bearing

- Acoustic analysis of quiet ball bearing failure modes – T. A. Rutter – 1979, April.

Qualitative analysis of rotating machinery structureborne noise and vibration can identify ball earing installation problems. Indications of improper lubrication and impending bearing failures are identified. The problem of non-uniform motion of ball bearing components in determining expected bearing frequencies is noted together with the effects of grease deterioration. The philosophy of structureborne noise versus vibration measurements and    an appreciation of several analysis techniques in the context of determining maintenance requirements and evaluating subsequent repair are discussed.

- Estimating critical speeds of stepped shafts with flexible bearings – R. H. Salzman - 1971, July.

This paper presents a semi-graphical approach for finding the first critical speed of a stepped shaft with finite bearing stiffness. The method is particularly applicable to high-speed turbine rotors with journal bearings. Using Rayleigh’s method and the exact solution for whirling of a uniform shaft with variable support stiffness, estimates of the lowest critical speed are easily obtained which are useful in the design stage. First critical speeds determined by this method 

show good agreement with values computed by the Prohl Method for the normal range of bearing stiffness. A criterion is also established for determining if the criticals are “bearing critical speeds” or “bending critical speeds”, which is of importance in design.

Volver
* Boiler 

- Development of very high pressure water-jet for cleaning naval boiler tubes – T.P. Tursi,  Jr., R. J. DeLecce, Jr. – 1976, July.

Mechanical brushing has been the standard method for removing soft deposits from the watersides of steam generating tubes in the U. S. Naval boilers. Problems with that method such as limited deposit removal, equipment breakage and jamming of brushes in tubes led to a program to develop more rapid, effective, and trouble-free methods of soft deposit removal. The use of very high pressure water evolved out of that program. This paper describes the research and development conducted to improve water-jetting and apply it to naval boiler tube cleaning. It describes the development of optimum pressures, flow rates, nozzle and flexible lance configurations, control methods, degree of deposit removal, cleaning procedures, safety considerations and many others aspects, including the Navy-wide   adoption of this method. Also mentioned are other potential applications of water-jetting for cleaning, removal of tight deposits and coatings, and for machining and surface finishing operations.

- Marine coal-fired boilers- State of the art – R. B. Hedges – 1983, January.

Owing to economic considerations, there has been renewed interest in the use of coal as a shipboard fuel. To utilize coal aboard ship again required only the application of technology developed and proven ashore over the past 30 years since the coal was last used extensively at sea. The development of a modern coal-fired marine boiler was thus possible in a relatively short time. The paper discusses the state-of-the-art of marine coal-fired boilers, including economics, alternative firing systems, boiler performance, design philosophy, and system design.

- Boiler flue gas analysis and automatic combustion air trim control by measurement of  carbon monoxide, unburned hydrocarbons, and opacity – J. J. Sweeney –1984, January     Regulation of combustion air flow is one of the most critical, yet commonly neglected elements of steamship economy. This paper describes the author’s company’s successful pioneering implementation of sophisticated electronic technology to that end, which has resulted in fleetwide fuel savings of 31/2 percent.

- One problem, many solutions- Transients in open feedwater cycles – I. J. Karassik - 1984, October.

The author examines the historical development of the awareness of the problem created by the effects of sudden load rejection on the boiler feed pumps operating in open feedwater cycles and of the many different solutions subsequently proposed to deal with this problem. The relative merits of these solutions are examined from the points of view of the effect or their respective assumptions on the realibility and on the practical and economic aspects of    the resulting installation. Finally, the author considers whether the use of protective controls may not, in the end, be the most  practical approach to solving this problem.

Volver
* Bollard-pull
- Practical bollard-pull estimation – Y. A. Isin – 1987, July.

During the preliminary design of a tugboat, the use of minicomputers can permit the designer to give a very quick estimate of propeller characteristics such as pitch-diameter ratio, expanded area ratio, revolutions per second, and the thrust and delivered horseprower for the bollard-pull condition. These estimates can be made by the use of charts derived from polynomial expressions of experimental propeller series data, for example, the Wageningen  B-Screw Series.

Volver
* Boom
- Experimental study of containment boom behavior in waves – M. S. Bruno, R. L. van Dyck – 1997, January.

An effort to access containment boom performance in waves is described. New model testing instruments and procedures have been developed to provide a direct measure of boom heave response to wave excitation at several points along the boom. Measurements have been made in reproducible regular, irregular and breaking waves for various generic model boom configurations over a range of wave characteristics, boom buoyancy /weight   ratios, and towing speeds. A model scale of 1/8 allows for tests in regular waves up to 12 ft high full scale at 12:1 length/height ratio and irregular waves with significant heights of up to 8 ft full scale. Breaking waves equivalent to over 6 ft height above mean water level are also generated. Measurements include total towing force and heave motion at four locations along each boom. The results of tests of three different size models all scaled to the same    4 ft high prototype boom show no significant scale effects on heave response to the various types of waves. Drag differences found among the models are attributable to differences in full scale lengths, as well as buoyancy/weight ratios. A buoyancy/weight ratio of 10 or greater was found to improve heave conformance with waves at optimum towing speed of abouit 0.5 knot. Short wavelength waves, requiring the highest frequency response, are shown to be    the most difficult conformance problem. Of particular concern is the fact that a catenary tow shape focuses waves near the vertex, thereby amplifying the wave height and causing excessive motions near the center of the boom. 

For this reason, light weight, highly flexible booms with maximum buoyancy/ weight ratio and sufficient freeboard are recommended for open seas operations. 

Volver
* Breakwater
- Operational experience with floating breakwaters – B. H. Adee – 1977, October.

In the past few years floating breakwaters used for the protection of marine facilities have found increasing application. They provide a cost-effective solution at many potential sites and alleviate the environmental damage associated with more traditional breakwater construction. Operational experience has shown that these devices are effective in reducing incident wave heights where they are not subjected to long-period ocean waves. Experience also indicates suitable construction materials. Problems have developed in providing satisfactory connections between segments, but the large anchoring forces that were originally expected have not materialized in field measurements.

- Impulse response techniques for floating bridges and breakwaters subject to short-crested seas – B. L. Hutchison – 1984, July.

A frequency domain technique is presented which permits the determination of the complete covariance matrix for the six degree-of-freedom motions, and the nodal shears and bending moments, for floating bridges and breakwaters. The structures are modeled as a series of interacting modules subject to stochastric excitation from directional short-crested seas. The two principal methods of analyzing such problems – linear superposition of responses to long-crested components of the directional spectrum, and beam sea responses modified by a scalar coherency function are carefully examined. It is shown that, under proper interpretation, the two methods are logically consistent.  The paper concludes by examining two types of coherency processes in directional wavew fields.

Volver
* Bridge
- Impulse response techniques for floating bridges and breakwaters subject to short-crested seas – B. L. Hutchison – 1984, July.

A frequency domain technique is presented which permits the determination of the complete covariance matrix for the six degree-of-freedom motions, and the nodal shears and bending moments, for floating bridges and breakwaters. The structures are modeled as a series of interacting modules subject to stochastric excitation from directional short-crested seas. The two principal methods of analyzing such problems linear superposition of responses to long-crested components of the directional spectrum, and beam sea responses modified by a scalar coherency function are carefully examined. It is shown that, under proper interpretation, the two methods are logically consistent.  The paper concludes by examining two types of coherency processes in directional wavew fields.

- Arrangement of navigating bridge with emphasis on bridge visibility – C. Fay, R. W. Henry, E. J. Holler – 1985, July.

This paper examines the influences that help to determine merchant vessel bridge arrangement; in particular, it focuses on navigating bridge visibility. The efforts to develop bridge visibility guidelines both nationally (U.S. Coast Guard/Maritime Administration) and internationally (International Maritime Organization) are discussed.  The paper concludes with a practical approach on integrating bridge visibility criteria into a vessel’s conceptual design.  

Volver
* Buckling 

- Notes on buckling and post-buckling behavior of deep web frames – H. G. Payer - 1972, July. 

The papers deals with web plates of deep web frames loaded below and above the buckling load. Emphasis is given to the influence of initial deflections, which commonly are encountered in welded constructions, on the response of the plate. The process of solving this nonlinear plate problem is outlined and results for several plate configurations are discussed. Contour plots illustrate the character of the deflection and stress distribution for two typical cases.

Good correlation is found between the theory and results from full-scale experiments on a tanker. Design curves for a square and a rectangular plate panel loaded by shear are included in the results.

- Experimental results for bending and buckling of rectangular orthotropic fiber-reinforced  plastic plate structures – J. C. Roberts, G. J. White – 1999, January. 

Solid unstiffened sandwichm and hat-striffened rectangular orthotropic fiber-reinforced olastic (FRP) plates were tested in uiaxial in-plane compression and out-of-plane uniform pressure. The two short  edges of all plates were clamped, whereas the two long edges of the unstiffened and sandwich plates were simply supported and the same edges of the hat-stiffened plate were left free. Unstiffened plates reached global buckling at about 688 kN(155 klb); however, the plates did not collapse up to the machine load limit of 1334 kN (300 klb). Sandwich plates never reached the overall elastic buckling load; they collapsed in local buckling by face sheet delamination and core shear failure at loads of about 939 kN (211 klb). Hat-stiffened plates exhibited local buckling of the outer unsupported flanges at a load about 356 kN (80 klb). All hat-stiffened plates collapsed under uniaxial compression due to a combination of face sheet to stiffener delamination followed by hat-stiffener local buckling at loads of about 939 kN (211 klb).  The stresses and deflections due to out-of-plane uniform pressure were compared between the unstiffened, sandwich, and hat-stiffened plates from pressures of 6.895 kPa (1 psi) to 34 kPa (5 psi). With the plates under uniaxial compression and out-of-plane uniform pressure simultaneously, there was a general decrease in buckling and collapse with an increase in out-of-plane uniform pressure.

Volver
* Bulk carrier
- Cargo pumping in modern tankers and bulk carriers – A.W. Feck, J. O. Sommerhalder – 1967, July.

Cargo pumping in mammoth tankers and bulk carriers demands attention in regard to needed international unity pump safety and tests standards. The suggested cargo system model tests are a negligible added investment  to reduce the risk of cargo system problems. Pump design features, requirements imposed by the system, choice of pumps and drivers, and automation aspects are described to review their influence on the application of modern

pumping systems. The use of the Vac-Strip system to utilize the main cargo units as high-capacity stripping pumps, the advantage of being able to eliminate conventional stripping systems with their fittings and fixtures, and a new method of clean ballast pumping are discussed in this paper. 

- Rules and regulations for bulk grain cargoes: guidance for preparing documents for approval der 1969 equivalent to subchapter M – E. H. Middleton, S. F. Sammis - 1970, January. 

Guidance for preparing documents for approval under 1969 equivalent to subchapter M. 

- Estimation of Great Lakes bulk carrier resistance based on model test data regression - P. M. Swift, H. Nowacki, J. P. Fischer – 1973, October.

Tank data have been collected, analyzed and standardized for 50 tests of Great Lakes bulk carriers. Regression analysis has been applied in order to estimate the coefficient of residuary resistance of such vessels in terms of their non-dimensional form parameters. The results are presented for Froude numbers from 0.11 to 0.16. Examples illustrate the use of the regression formulas in estimating the full-scale resistance. 

- Evaluation of the potential of combination carriers for transporting U.S. oil imports - E. V. Lewis, J. Binkley, R. Zubaly – 1974, April. 

It was the objective of this study to establish whether moderate-sized combination bulk carriers (OBO and O/O vessels) could be expected to carry economically a significant portion of the foreign crude oil imports to the U.S. East and Gulf coasts, in competition with very large crude carriers (VLCC). Conclusions are evaluated in light  of their implications for the development of ports and super-ports. Available published material is used to obtain a quantitative analysis of the current role of combination carriers in U. S. foreign trade in bulk commodities. Then, with the assistance of available trade projections, an estimate is made of the potential volume of  backhaul  cargo available to combination carriers. This is compared with the expected volume of petroleum imports.  A general survey is made of suitable triangular routes for combination carriers and an evaluation of transportation costs is made   for several specific routes, comparing combination carriers with the use of VLCC vessels. 

- The guidance manual for loading Great Lakes bulk carriers – B.E. Foss – 1975, October    this paper explains the need for a guidance manual for loading Great Lakes bulk carriers. The guidance manual is concerned with limiting the stillwater bending moment to the design value. Topics covered herein are the effect of stillwater bending moment on deflection, historic stillwater bending moment as a function of ship parameters, light ship weight distribution, and items commonly included in the guidance manual. 

- A steering nozzle for a Great Lakes bulk carrier – R. C. Johnston – 1977, January. 

This paper describes some of the model testing and full-scale results arising from the decision to fit a Kort steering nozzle to the Great Lakes bulk carrier MV Ralph Misener. Because the nozzle was the largest in the world at the time, and has been relatively trouble-free for eight years, the results are of interest. The enhanced maneuverability of the vessel is important in the confined channels and locks of the St. Lawrence Seaway System and is sufficient  justification for fitting a Kort steering nozzle.

- Integrated tug/barge Valerie F: design and bulk cargo handling operations – D. J. Seymour, M. Kossa – 1981, January. 

The integrated tug/barge (ITB) Valerie F transports mixed bulk cargo between the East and West Coasts ot the United States. The concept of barge wing tanks dedicated to rice with center cargo holds for general bulk cargo provides the backhaul capability necessary for profitable round-trip voyages. This paper compares the design and perfomance of the tug/barge with that of the Rice Queen, a converted tanker the Valerie F was built to replace.Typical cargoes for the ITB are described, as well as her self-unloading equipment, tug-to-barge connector, propulsion machinery, and the bulk cargo handling equipment and facilities at her ports of call, particularly those at her home ports of Sacramento and Stockton, California.

- Bulk cargo inventory costs and their effect on the design of ships and terminals – H. Benford – 1981, October.

Conventional approaches to marine transport economics consider only the shipowner’s interests; the cargo owner’s interests are usually ignored. The intent of this paper is to recognize both interests so that shipowner and cargo owner by acting in unison, can minimize the costs of physical distribution. Taking this widerangle view involves, as a start,   a recognition of the inventory value of the goods in transit. But, it should also recognize the costs of stockpiling the goods at each end of the voyage. This paper shows how traditional ship economic criteria can be modified to recognize these incremental factors. A case study is used to illustrate the application of the economic principles proposed.   

- Development of the specialized dry bulk carrier – C. L. Jacobs – 1983, January.

This paper reviews the development of the modern oceangoing bulk carriers from turn-of-the-century designs through today's big ore/bulk/oil ships. The dramatic expansion of the worls’s dry bulk fleet in the decades following World War II is discussed along with the various types of specialized carriers and their cargoes. The author expects that bulk carrier design changes in the near future will evolve at a slower pace than in the immediate past, and that emphasis on the improved fuel efficiency will result in slower-speed operation.

- Design and operation of a highly maneuverable Great Lakes self-unloader – N.L. Basset, R. G. Kline, R. H. Miller – 1983, April. 

The motor vessel American Republic is a Great Lakes self-unloading dry bulk carrier designed and built for operation between Lorain, Ohio and the head of navigation on the Cuyahoga River in Cleveland, Ohio. In order to safely navigate the Cuyahoga River on a regular basis, the vessel was designed with twin screws, Kort nozzles, four flanking   rudders, four steering rudders and bow stern thrusters to enhance maneuverability. In addition, a novel pilothouse arrangement was incorporated into the design to optimize visibility and vessel control. The design of the propulsion and steering system is discussed and an evaluation of the vessel’s operation is presented.

- Recent research on dynamic behavior of large Great Lakes bulk carriers – S.G.Stiansen  1984, October.

This paper reviews several research projects undertaken by the American Bureau of hipping in the recent past which are of particular interest to Great Lakes vessels. These projects cover five areas of research, namely, linear pringing prediction, analaytical and experimental investigation of nonlinearity in springing, pressure correlation, ship vibrations, and fatigue behavior.

- Effects of nonlinearities on hull springing – A. W. Troesch – 1984, October.

The wave-induced vibration of the main hull girder, commonly called springing, is discussed. When the frequency of the wave excitation force matches the natural frequency of ship’s hull, large bending stresses can result. Through the use of experimental and theoretical results, the effect of springing on a Great Lakes bulk carrier’s midship bending moment is estimated. Both the linear and nonlinear excitations are considered. The numerical examples given show that the total response is critically dependent upon the vessel’s natural frequency and speed in addition to the shape of the sea spectrum that the vessel is operating in. In some instances, the nonlinearities can account for one third of the total response.

- Cross section of experience in SafeHull applications – P. G. Rynn, C. E. Morlan - 1997, January.

This paper provides information regarding the use of the ABS SafeHull program/criteria for review of tanker and bulk carrier structures. It focuses on the submittal and review processes as carried out by the classification society in an effort to address the needs of the client. Detailed examples are provided which illustrate the necessary information to be submitted and the results of a typical review. The paper demonstrates lessons learned from the reviews which have been performed to date. The paper also includes a brief discussion of future program developments.

- Widening of the Great Lakes bulk carrier MV Algoville – D. J. Munro – 2000, Winter.

The Senneville was built in 1967. She was managed from 1973 to 1990 by Scott Misener Setamships (later Misener Transportation), and from 1990 to 1994 by Great Lakes Bulk Carriers (GLBC). With the demise of Great Lakes Bulk Carrier, in 1994, the ship was purchased by Algoma Central Marine and the name was cahnged to Algoville. This paper gives a brief outline of the history of the ship, including ownership and events leading up to the need for major structural modifications and also discusses some of the design aspects leading to the decision to widen the hull from 75 ft-3  in. to 78 ft-0 in. (22.8 to 23.7 m) beam. A brief descripition of the widening project by Port Weller Dry Docks is presented, followed by some thoughts on the results of the widening and the successful operation of the vessel since returning to service.

Volver
* Buoy

- Data buoy aerodynamics – W. B. Wilson – 1993, January.

The National Data Buoy Center (NDBC) operates moored data buoys in waters around the United States, providing highly valuable environmental observations in real time from remote marine regions. Key among these observations are wind speed and direction, and, for that purpose, NDBC uses duplicate anemometers on each buoy for reasons of redundancy and data quality. A significant portion of the NDBC buoy array also measures the directional wave spectrum. Buoys so equipped, when also fitted with a fin on the mast, can produce wind speed and direction from the dirctional wave system output; however, the results, while good, have not been of sufficient accuracy to be of direct use meteorologically. It is postulated that better mast designs could reduce this inaccuracy. Toward this objective, this paper describes an analytical aerodynamic study, employing a custom-written numerical model, of existing and improved buoy mast configurations.

* Cable ship
- Building a new cable ship – G. A. Uberti – 1983, July.

Early in 1984, the first ship designed from the keel up as a U.S. Navy cableship will be placed in service. The USNS Zeus will join the small fleet of converted and modernized cableships, allowing one of the old ones  – over 30 years old  to be retired. The 513-ft Zeus is designed for accurate station-keeping and track-keeping. It can lay cable over the bow and over the stern, and is able to tow a sea plow for burying cable as it is laid. .

- Response of submarine power cables during laying operations in deep waters – L. A. Vega, G. C. Nihous – 1986, July.

This paper reports the results of an analytical study performed for the Hawaii Deep Water Cable Program to determine the feasibility of transmitting electric power via cable in waters up to 7000 ft in depth and over a distance greater than 150 miles. The computer-aided methodology described herein sought principally to determine the cable loads and motions as functions of environmental, vessel and cable parameters. 

Volver
* CAD
- The use of CAD in ship design – W.W. Van Devender, Jr. – 1988, January.

This paper outlines the methods of implementation for computer-aided design (CAD) and manufacturing within the shipbuilding industry. It is intended show the most productive methods of computer aided design and manufacturing based on logical research and development within a major shipyard. The differences between conventional methods and 3-D modeling are examined. Each topic is explained briefly to the extent that is possible to derive positive results from the implementation of 3-D modeling; illustrations stress the point. The results described herein are achievable using current application packages presently available as a result of a commitment of progressive upper level management to achieve the maximum productivity from the latest technology available. 

- Applying 3D product modeling technology to shipbuilding – S.J. Baum, R.Ramakrishnan  1997, January

Models created using 3D product modeling technology contain not only 3D geometry but also associative, parametric relationships and non-geometric information. 3D product modeling technology provides the capability to create a ship model which increases in fidelity as ther design matures and progresses from concept through detailed design, manufacturing and life-cycle maintenance. 3D product model data thus generated is available for close coupling of analysis with CAD model, visualization, interference detection, and automated generation of associative bills of material and drawings. Through simulation based design (SBD) technologies, 3D product models can be reviewed not only for engineering integrity, but also for producibility, manufacturability, and maintainability.  A technical approach for quantifying the cost benefits of using 3D product modeling technology for shipbuilding is presented.

Volver
* Canoe
-The 1973 University of Michigan ferro-cement canoe project – T. T. Coveyou – 1974, April.

This report relates the semi-technical approach to the design of a ferro-cement canoe used by the Quarterdeck Society of the Department of Naval Architecture and Marine Engineering of the University of Michigan.  The interest to design and construct two ferro-cement canoes was generated by an annual ferro-cement canoe race cosponsored by Purdue University and the American Cement Institute. The Quarterdeck Society ferro-cement project was successful In design and constructing two 14-ft canoes of suitable strength, weigth, and configuration to be competitive in a ferro-cement canoe race.

Volver
* Capsizing
- Fastnet disaster: capsizing study – D. D. Strohmeier – 1985, October.

The 1979 Fastnet Race was beset by an intense gale that caught 303 yachts in the Western Approaches to the United Kingdom. Only 28 percent finished the 605-mile race. In the breaking seas 48 percent were knocked down to 90 deg and 33 percent beyond. Many capsized 360 deg, some pausing at 180 deg. In the disaster, 15 lives were lost. Why? A joint project of SNAME and United States Yacht Racing Union sought and understanding of the capsize phenomenon. Much has been learned, starting with tank testing. This paper touches on the highlights of that effort to date.

- Stability of capsized fishing vessels during dive rescue operations – T. A. Hal 1997, July.

With numerous capsizings of smaller vessels (primarily fishing vessels) each year along the west coast of Canada and the inherent risk to rescue divers who must enter these inverted hulls to extract victims, Transport Canada initiated an investigation to determine whether the relative stability of capsized vessels could be gauged by first response personnel, thereby assisting them in determining whether supplementary buoyancy or other stabilizing  measures be taken prior to committing a diver to the hull. This paper addresses the findings of the investigation, including criteria for gauging a capsized vessel’s stability, the effectiveness of various stabilizing methods and recommended procedures for first response personnel and divers when undertaking a rescue involving a capsized vessel. 

Volver
* Carbon fiber
- Carbon fiber sailboat hulls: how to optimize the use of an expensive material - E. W. Sponberg – 1986, April.

Carbon fiber is a very strong and stiff material that is ideally suited to sailboat hull construction. However, it is often poorly engineered or misused. At best, this results in an inefficient use of an expensive material. At worst, it can lead to serious unexpected failures. This paper discusses basic sailboat hull engineering and the results of flexural and impact tests conducted by the author on five sandwich laminates which have different lay-ups of S-2 glass, carbon fiber, and core materials. The results show that a sandwich laminate using some carbon fiber in conjunction with S-2 glass placed in equal thicknesses either side of the core has significant advantages over sandwich laminates where the carbon fiber is placed on one side of the core only, or where carbon fiber alone is used. The latter cases represent common current practices, and, therefore, they are probably not the best. 

Volver
* Cargo
- Cargo pumping in modern tankers and bulk carriers – A.W. Feck, J.O. Sommerhalder – 1967, July.

Cargo pumping in mammoth tankers and bulk carriers demands attention in regard to needed international unity pump safety and tests standards. The suggested cargo system model tests are a negligible added investment  to reduce the risk of cargo system problems. Pump design features, requirements imposed by the system, choice of pumps and drivers, and automation aspects are described to review their influence on the application of modern pumping systems. The use of the Vac-Strip system to utilize the main cargo units as high-capacity stripping pumps,  the advantage of being able to eliminate conventional stripping systems with their  fittings and fixtures, and a new method of clean ballast pumping are discussed in this paper. 

- Design of spherical shipborne LNG cargo tanks – R. D. Glasfeld – 1976, July.

The paper deals with the analysis and design of the spherical Moss-Rosenberg-type cargo tanks being employed in the General Dynamics 125,000 cubic meter LNG ships. The discussion includes tank design requirements, determination of dynamic forces, determination of hull-tank interaction, tank stress analysis, tank stability analysis, and  fracture mechanics analysis. An overview of methods of analysis and significant results is presented.

- The U. S. Merchant Marine Academy liquid cargo handling simulator – B. K. Jakobsen, E. R. Miller, P. Alman, M. Huber, J. D. Gay – 1990, July. 

This paper describes the tanker cargo handling simulator recently installed at the U. S. Merchant Marine Academy.

The tanker simulator is modeled on a nominal 80 000-tdw tank vessel with segregated ballast, crude oil wash, and innert gas systems. The loading console is typical in design, construction, and detail to that which is normally found in a shipboard cargo control room. Through the real-time operation of this console, the student receives training in tanker loading, discharging, and ballasting operations. In addition, a unique method of instructor interface and control allows the incorporation of spontaneous malfunctions in an exercise. The simulator is based on a computer model using hydraulic network theory to describe the piping systems and overall performance. This paper describes the development of the simulator and many of the features incorporated in it. Attention is given to the instructor’s  interface, which is made user friendly through the use of  simulation control menus. These menus allow the instructor to completely command and monitor the simulation exercise. 

Volver
* Cargo ship
- Analysis of slamming stresses on SS Wolverine State (general cargo ship) - W. Maclean, E. V. Lewis – 1973, January. 

A study has been made of slam-induced midship stresses on a general cargo ship in North Atlantic service.The slam induced stresses superimposed on wave stresses were treated statistically for different Beaufort numbers in the range of 4-10. It was found that although the percentage of records with slamming increases with Beaufort number, the overall frequency of slamming first increases and then decreases with Beaufort number. This is because the higher Beaufort numbers occur less often than lower numbers. As for the magnitude of slamming stresses, it was found that the statistics are relatively insensitive to Beaufort number and hence to sea condition. It is hown that this finding is accounted for by the reduction in speed and/or change of course that is normally adopted by the master as weather becomes more severe.

- Design and model evaluation of a highly skewed propeller for a cargo ship – R. J. Boswell, G. G. Cox – 1974, January. 

This paper presents the design process and model evaluation of a highly skewed propeller for a modern cargo ship.

The design process is discussed in detail including considerations of cavitation, mean and fatigue strength, and propeller excited vibratory forces. Model experimental results are presented which confirm the validity of the  design process and show that the highly skewed propeller possesses propulsion performance comparable to the  propeller now fitted to the ship, has less tendency towards cavitation erosion than this propeller, and possesses  adequate strength for ahead and steady astern operation. Theoretical calculations indicate that the highly skewed propeller will produce lower vibration excitation forces than the propeller current fitted to the ship. 

- Conversion of Seamaster cargoliners to full containerships – H. F. Munroe - 1974, April.

It is the intent of this paper provide certain specific design information on the operator’s decisions leading to accomplishment of a major 5-ship conversion program and follow that background summary with comments on the post-conversion service performance. The paper is intended to supplement  and/or complement  a paper simultaneously prepared by the conversion contractor covering actual detailed planning and accomplishment of the conversion.

- The MARINDUS 17/17-type multipurpose cargo liner – P. Turcke, R. M. Boucher, M. Lavallee , J. M. Waters – 1977, January. 

The paper briefly traces the background and design requirements which led to the present design of the Marindus 17/17 series of multipurpose cargo vessels. It discusses some of the structural features which were incorporated to give maximum cargo space and ease of cargo handling and describes principal items of outfit, machinery, and electrical systems. The conclusion includes a technical evaluation by the owners, who are presently operating a fleet of six vessels of the series. Principal characteristics, capacities, a general arrangement, machinery layout, and other information of interest are given in the Appendix. 

- Reducing fuel consumption for liquid cargo heating systems – G. O. Ponton -  982, October. 

Cargo vessels carrying liquid petroleum products, such as No. 6 fuel oil and asphalt, traditionally have an extensive heating system. This system consists of thousands of feet of 1½  or 2-in. pipe arranged in the bottom of the cargo tanks through which a heat-transfer  fluid is passed. A heater is used to raise the temperature of the heating fluid, which is forced through the coils. This maintains the cargo at a temperature suitable for off-loading by centrifugal cargo pumps. This heat source (heater) for the fluid is fuel fired usually with diesel oil. With the costs of fuel spiraling upward, an approach that would reduce fuel consumption should be attractive to the owner/operator of such a vessel. This paper presents the results of an analysis to determine potential savings in heating systems for No. 6 fuel oil cargos. Since positive-displacement pumps can handle much more viscous fluids than centrifugal pumps, they were studied for off-loading instead of using traditional deep-well mixed-flow pumps. Two types of petroleum cargo vessels analyzed, including an oceangoing 180 000 bbl. Tank Vessel and a river tow consisting of eight tank barges wiith a combined capacity of 160 000 bbl. The analysis indicates that a significant reduction in fuel consumption  could be realized with the new cargo pump type by reducing the size of the heaters. Additionally, the quantity of heating coils could be reduced. This would reduce construction costs and save substantial operating costs if incorporated into petroleum cargo vessel design. 

- The new international standard for subdivision and damage stability of dry cargo ships -  R. R. Gilbert, J. C. Card – 1990, March.

The U. S. Coast Guard does not have subdivision of damage stability requirements for dry cargo ships, although for many years the U. S. Maritime Administration (previously the Maritime Commission) has required cargo ships built under their subsidy and loan guarantee programs to meet a one-compartment standard or subdivision. The 1960 International Convention for the Safety of Life at Sea (SOLAS) recommended studies to be initiated on the extent to which it would be necessary and practicable to apply subdivision and damage stability requirements, having as its aim the formulation of international standards. After nearly 27 years, in September 1987 the International Maritime Organization (IMO) Subcommitte on Stability and Load Lines and on Fishing Vessels Safety agreed on a set of draft regulations. The IMO Maritime Safety Committee (MSC) in April 1988 approved the draft regulations and published them as MSC/Circ.484. The MSC in April 1989 set the Required Subdivision Index, and finalized the regulations.

They are scheduled to be adopted into the 1974 SOLAS Convention in May 1990, and will then come into force in February 1992. On April 6, 1988, an Advance  otice of Proposed Rulemaking, based on the IMO draft regulations, was published in the Federal Register. This initiated Coast Guard action to require dry cargo ships, both U. S. and foreign, to meet the new subdivision and damage stability standard. This paper recounts the problems leading up

to the establishment of the new international standard, explains the various factors involved in the formulation of the probabilistic method of measuring subdivision, and explains how to apply them to the design of ships.

- Cargo ship bunker tanks: designing to mitigate oil spillage – K. Michel, T. S. Winslow -  2000, October. 

Recent collision and grounding accidents have increased public and industry awareness of the risks of oil spills from bunker tanks. This paper sumarizes historical spill data for freighters, and provides case histories for representative collision, allision, and grounding casualties. Arranging double-hull protection around the bunker tanks is one means for mitigating the risk of spillage. The location and size of the fuel oil tanks also influences the likelihood and expected volume of oil spills. The relative effectiveness of these alternatives are explored using probabilistic oil outflow analysis techniques.

Volver
* Carrier
- Evaluation of the potential of combination carriers for transporting U.S. oil imports - E. V. Lewis, J. Binkley, R. Zubaly – 1974, April. 

It was the objective of this study to establish whether moderate-sized combination bulk carriers (OBO and O/O vessels) could be expected to carry economically a significant portion of the foreign crude oil imports to the U.S.  East and Gulf coasts, in competition with very large crude carriers (VLCC). Conclusions are evaluated in light  of their implications for the development of ports and super-ports. Available published material is used to obtain a quantitative analysis of the current role of combination carriers in U. S. foreign trade in bulk commodities.  Then, with the assistance of available trade projections, an estimate is made of the potential volume of  backhaul  cargo available to combination carriers. This is compared with the expected volume of petroleum imports.  A general survey is made of suitable triangular routes for combination carriers and an evaluation of transportation costs is made for several specific routes, comparing combination carriers with the use of VLCC vessels. 

- The guidance manual for loading Great Lakes bulk carriers – B. E. Foss - 1975, October.

This paper explains the need for a guidance manual for loading Great Lakes bulk carriers. The guidance manual is concerned with limiting the stillwater bending moment to the design value. Topics covered heein are the effect of stillwater bending moment on deflection, historic stillwater bending moment as a function of ship parameters, light ship weight distribution, and items commonly included in the guidance manual. 

- A steering nozzle for a Great Lakes bulk carrier – R. C. Johnston – 1977, January.

This paper describes some of the model testing and full-scale results arising from the decision to fit a Kort steering nozzle to the Great Lakes bulk carrier MV Ralph Misener. Because the nozzle was the largest in the world at the time, and has been relatively trouble-free for eight years, the results are of interest. The enhanced maneuverability of the vessel is important in the confined channels and locks of the St. Lawrence Seaway System and is sufficient  justification for fitting a Kort steering nozzle.

- Building and operating experience of spherical-tank LNG carriers – J. L. Howard, R. S. Kvamsdal, K. Naesheim – 1977, April.

A summary of the analytical and experimental bases of the spherical-tank LNG carriers of the Kvaerner-Moss design is given. Primary attention is paid to a complete description of the experience from building spherical tanks in both 9 percent nickel steel and aluminum, including such critical areas as welding, non-destructive testing, maintenance of tolerances, and repairs of defects. The results of stress and temperature measurements made in the cargo tanks under test are compared with earlier predictions from analytical studies. Operating experience with the cargo system is reported.

- Alaskan transportation: an overview of some aspects of transporting Alaskan crude oil - S. Factor, S. J. Grove – 1979, July.

The first commercial oil well in Alaska was drilled in 1901, but it was in 1968 that Alaska was thrust into prominence as an oil producer with the discovery of the Prudhoe Bay field, the largest oil field ever found in the United States. 

This paper briefly explores the transportation-related aspcets of the design, construction, and operation of the pipeline and support facilities. The pipeline terminates at Port Valdez on Prince William Sound.  It is from here that the second leg of the journey to the energy-hungry lower 48 states begins. A thoroughly modern and unique marine transportation system is being utilized to transport approximately 1.2 million barrels (191 000 m3 ) per day of Alaskan   crude oil to West and Gulf Coast refineries. The Valdez Terminal, the pipeline, the North Slope supply, and vessel particulars and operations are discussed; in addition, environmental and legal problems are outlined.                  

Volver
* Casualty
- Subdivision, stability, liability – W. A. Cleary, Jr. – 1982, July.  

This paper attempts to show that a balance of responsibility exists for casualty prevention, mitigation and recovery and it is jointly shared by the designer, the administration and the operator. Each of these is partially responsible for the ship’s safety and continues to have some responsibility throughout the lifetime of the vessel, in order to plan a safe marine operation, the designer, with accurate information from the operator, is professionally responsible for reviewing all proposed operations for the indicated lifetime of the ship and must examine each to define its potential for disaster. The master needs to know the threshold of motion, force, buoyancy, roll, and seaway steepness over which the safety of the ship is beyond his skill and becomes a matter of providence. This knowledge will help him act in a timely fashion to save the lives of those on board when it is known that the ship cannot be saved. The regulatory administration must follow a similar path and select milestones on the designer’s path which become the minimum federal standard for regulatory acceptability.

Volver
* Catamaran
- Predicted and measured performance of a daysailing catamaran – W. S. Bradfield - 1970, January.

A simplified theory is given for predicting the performance of light displacement craft sailing at small heel angles.  The theory predicts and experiment confirms that the ratio of boat speed to true wind speeds is virtually independent of true wind speed for all headings to the true wind for this type of boat. Only two additional dimensionless parameters and the aerodynamic drag angle are required to completely specify the performance within the approximations set forth. Performance tests of a 14-ft catamaran substantiate  the theory to within the experimental uncertainty of the investigation. A simple, direct method used for experimental performance evaluation is described.

- The new catamaran submarine rescue ships: ASR 21 Class – J. F. Christensen, A. C. Brown, G. W. Mancill – 1970, July. 

The loss of the USS Thresher in 1963 focused attention on the need for new and modern submarine rescue facilities.

The Navy’s Deep Submergence Systems Project  organization (DSSP) was created to explore and develop systems for search, rescue, salvage and associated undersea research programs. Among the systems developed by this organization were the Deep Submergence Rescue Vehicle (DSVR) and a deep-diving system employing saturation diving techniques. A new type of ship was required to support these systems, having characteristics quite different    from existing submarine rescue ships (ASR’s). In 1965 the Navy began preliminary design of the ASR 21 class of vessel, whose primary mission will be to support  the rescue of personnel from sunken submarines. In order to perform this mission, the ship has to have the capabilities of transporting and handling two deep-submergence rescue vehicles; conducting deep-diving operations, including support of associated man-in-the-sea maneuvers; conducting search operations; and performing other miscellaneous tasks associated with its primary mission.  The paper describes the principal features of this unique catamaran ship and outlines some of the design control aids and construction highlights.

- On the behavior of the ASR catamaran in waves – R. Wahab, C. Pritchett, L. C. Ruth –  1971, July.     

 A review is given of the result of the experiment carried out to investigate the behavior of the ASR Catamaran in a seaway. These investigations were focused on:

a) Motions in waves, including the effects of wave direction and  hull separation. Some predictions are made of the prototype motions;

b) Wave-induced forces and moments acting on the bridging structure in waves of various directions for several hull separations.

c) Hydrodynamic impacts on the lower part of the bridging structure.

- Design and application of modern high-speed catamarans – E. D. Fry, T. Graul – 1972, July. 

Modern power catamarans of planing type are investigated. Data are presented about small high-speed catamarans (40ft < LOA < 100ft) which have seen oceanographic, survey, excursion and fishing service.  A table of characteristics of recent constructed catamarans is included. Some results and observations based on extensive parametric studies   asymmetrical and symmetrical planing catamaran hulls are included. Curves of R/D versus speed for various displacements, hull spacing and hull forms are presented. An attempt is made to relate size, weight, power and performance by comparing known performance to model test data. Considerations involved in the design of catamarans such as structural strength, powering, stability, handling peculiarities and weight criticality are discussed.

Methods of predicting weight, cost and considerations for trade-off analyses are presented.

- Prediction of motion and hydrodynamic loads of catamarans – C. M. Lee, H. D. Jones, R. M. Curphey – 1973, October.

The analytical prediction of catamaran motions in head seas and hydrodynamic loads in beam seas is described. 

Correlation between the predicted and the model experimental results is presented and discussed.  The analytical prediction is found satisfactory except for some discrepancies resulting from the inadequate account for viscous effects and the three-dimensional hydrodynamic effects.

- The Sea Bus story, part 1: History, design, construction and operation of a marine rapid-transit system – J. N. Case – 1981, October.

Sea Bus is a mass marine transit system designed in preference to a fixed structure across a 1.75-nautical mile body of water. The floating terminals of bonded post-tensioned concrete are designed to accommodate an extreme tidal range of 17 ft. They are E-shaped with two slips per terminal. The aluminum oassenger vessels are double-ended catamarans powered by four steering right-angle drives placed at the ends of each demihull. The power units extend through the keel. The 400 passengers on the ships disembark and 400 more come aboard simultaneously through 12 sets of matching ship-terminal doors. The loading unloading operation takes about 40 sec. Operation with two vessels over 31/4 years (17 June 1977 to 17 Sept 1980) has indicated an extremely reliable operation with a mechnical    dispatch reliability of greater than 0.999. The worldwide market for energy, labor, and capital efficient mass marine transit systems to replace bridges and tunnels which merely promote energy, labor and capital waste is staggering.

Sea Bus as is, and in modifiable form, is applicable in many of these potential world market areas. 

- Operation and cost of high-speed craft – C. Wright – 1990, March.

The various types of high-speed craft (HSC) – air supported, foil supported, displacement hull, planing hull – are briefly desribed and their suitability for certain passenger routes in different operating environments is analyzed.

The transport and commercial efficiencies of a number of existing craft of mixed sizes and services are graded and graphically compared. The paper concludes with a discussion on the economics of HSC service and the many factors that bear upon optimum craft selection for a particular route and operating environment.

- TRICAT high-speed ferry – Redesign for the U. S. market – W. A. Wood, J. A. Hunter - 1999, January.

Ferries are making a comeback in the U. S. because they are a cost-effective alternative for traffic-weary commuters and travelers. The U. S. gave up most of its ferries by the 1960’s in favor of bridges and tunnels because we could afford them. Most of the rest of the world continued to operate and improve on the much lower cost ferry system.

The U. S. marine industry was, therefore, not a major participant in the development of modern high speed ferries.

Now, with the resurgence of ferries, especially high speed passenger ferries, many U. S. entrepreneurs are looking for proven foreign designs. This paper discusses some of the design issues including the IMO High Speed Craft Code, classification and problems encountered when the British-designed 318 passenger, 45 knot TRICAT ferry was Americanized for construction and operation in the U. S. 

- The Cogito Project: design and development of an international C-class catamaran and her successful challenge to regain the Little America’s cup – D. T. MacLane - 2000, October. 

In January 1996, Cogito, the U. S. challenger, defeated the Australian defender, Yellow Pages Edge, by the score 0f 4-0 in the 2nd running of the International Catamaran Challenge Trophy. This brought the trophy, better known as the Little America’s Cup, back to the United States after eleven-year stay in Australia. The Cogito project was three years in length and encompassed the design/construction phase, initial sailing and turning at her home, the Bristol Yacht Club in Bristol, Rhode Island, and the final training and competition at the race venue, McCrae Yacht Club on Port Philip Bay south of Melbourne, Australia. This paper will cover all phases of the project from the design through the racing.

Volver
* Cavitation
- Investigation of fuel injection system cavitation problems on the MV James R. Barker,             MV Mesabi Miner, and MV William J.De Lancey- M. G. Parsons, R. W. Harkins –             1985, July.

Cavitation erosion has long been recognized as a potential problem in the components and piping of diesel engine fuel injection systems. Specific cavitation erosion problems have been experienced recently in the fuel injection systems of the Colt-Pielstick PC2 engines of the Great Lakes bulk carriers MV James R. Barker, Mesabi Miner, and William J. De Lancey. Similar damage has been found in the injection systems of PC2 engines onboard other U.S. flag vessels. The experience on the subject vessels and the efforts being taken to eliminate or minimize these problems are described. The modeling and method use in a digital computer simulation of the fuel injection system on these vessels are presented. The simulation is being developed to study the effects of the delivery valve spring characteristics and performance, system pressures, and various system details and potential modifications on the overall performance of the fuel injection system. Special emphasis has been placed upon the factors which can be causing the cavitation damage within the high-pressure injection piping and injector bodies.  Example simulation results are presented. The simulation will provide practical and economical way to evaluate potential modifications.

Volver
* Channels
- Ships in restricted channels – J.T. Tothill – 1967, April.

Models of two existing ships were tested in a model of the Caughnawaga section of the St. Lawrence Seaway, at various drafts, trims, and water depths, using dilute polymer solution to avoid scale effect. Squat and steering performance were measured at various speeds, and passing maneuvers of the two models were investigated.

Full-size squat data for 190 ships, measured at Caughnawaga by the St. Lawrence Seaway Authority, are compared with the theoretical drop of water level due to the passage of the ships and found to agree within acceptable limits, as do the model tests. The theory therefore permits estimation of squat, critical speeds, and safe speed limits imposed by considerations of water depth and draft, for any ship in any canal.  

- Dynamic behavior of tankers during two-way traffic in channels – H. Eda – 1973, July.

A nonlinear digital simulation was formulated to examine the dynamic behavior of large fullform tankers during meeting and passing in restricted channels. Computer-printed trajectories obtained in a series of digital simulations indicated basic patterns of ship behavior. Performance of various control systems was evaluated in terms of deviations in ship trajectory and rudder angle. Comparisons with previous measurement obtained in full- and model scale tests verify realistic modeling of the system. 

- Development of the ship channel between Montreal and deep sea – R. M. McDonald -  1977, April. 

The dredged channel of the St. Lawrence River between Montreal and Ile aus Coudres forms part of one of the largest inland navigation systems in the world. From the Gulf, ships can travel almost 2000 miles to the head of the Lakes. The various stages of development of the channel to obtain a controlling depth of 35 ft between Montreal and Quebec City and a sufficient depth for a draft of 48 ft – with the aid of the tide – from Quebec City eastward are   discussed in this paper.

- Ship and lock model studies as an aid to increasing cargo tonnage through the Welland  Canal – R. P. Browne, M. Liou – 1978, October. 

This paper describes a program of research carried out by the National Research Council of Canada for the St. Lawrence Seaway Authority into the effect of vessel dimensions and lock modifications on lock transit times in the Welland Canal. Attention was also given to the propulsive effort required by marine shunters or special tugs to maneuver vessels through the locks and channels. This information was required as input to ongoing technoeconomic atudies been carried out by the Seaway Authority into the most efficient future mode of operation of the Canal matter of some importance since its central position in the Seaway system and the concentration of high-lift locks make the Canal a potential limiting factor in the expansion of Seaway trade. The study involved full-scale trials as well as lengthy testing with radio-controlled ship models in a hydraulic lock model. Salient features of the results are   reported. 

- Full-scale measurements and statistical analyses of ship motions in a navigation channel – S. Wang – 1980, October.

Due to the trend toward large dry and liquid bulk carrier construction in recent years, safe navigation in ports and channels has become a major concern to both governmental regulatory agencies and the maritime industry.  This paper presents the results of a study on motions of deep-draft vessels in a navigation channel. The objective of this study was, through measurements ana analysis of the vessel motions, to validate the design assumptions for a specific channel as well as to establish the general design information on channel width and epth requirements with respect to the ship characteristics and channel environment. Full-scale measurements of motion characteristics for 29 vessels transits through the Columbia River Entrance Channel have been conducted.  The measurements include pitch, heave and roll motions, vessel heading angles and position tracks. Analyses of the measured data have been conducted with the objective of deriving both short-term and long-term statistics. For short-term correlations, all the motion variations have been assumed stationary, and comparisons of the histograms of motion amplitudes with the theoretical Rayleigh distribution have been conducted and found satisfactory. As to the long-term statistics, it is found that the measured data can be very well represented by the logo-normal distributions. 

- The U. S. Coast Guard Academy circulating water channel – W. Colburn, W. Simpson, V. Phelps – 1981, July.

In 1974 was determined that the Marine and Ocean Engineering programs at the Coast Guard Academy were suffering from the lack of a facility to allow students to do experimental work in the area of fluid mechanics and ship hydrodynamics. A study was conducted to develop and evaluate the options, and this resulted in the design and construction of a freesurface circulating water channel (CWC) with the associated instrumentation. This CWC has a test section 2 ft  deep by 4 wide by 12 ft long and a maximum velocity in excess of 8 ft/sec (Froude No.> 1).  The technique of using a vertical loop circulation with a 3-t0-1 compression section prior to water entry into the test section and the use of  turning vanes to inhibit separation of the flow stream have resulted in a uniform velocity profile quite suitable for the experimental work by the Academy and the Research and Development Center. 

- Transporting ships by land as an alternative to a new Panama Canal project – A. M. Gorlov – 1989, October.

In the light of an increased interest in new alternatives to the existing Panama Canal, an investigation of the possibility of transporting loaded ships over the Panama Isthmus by railroad or paved track was undertaken. Suggested transportational means allow the following operations: inwater loading of a ship on an assembly of wheeled transporters, transporting it by land over the isthmus, and unloading it in the new water. The main problem of the present canal is the high tonnage and large size of modern ships. For this reason, the suggested transportation system to be designed primarily for the heaviest and largest ships, while small and medium ships would continue to use the existing locks an canal. The author understands that, at first look, such a superproject may seem to be unrealistic. Nevertheless, the analysis shows that it is feasible and can be justified economically.

Volver
* Chemical ship
- Damage stability requirements for tank ships, chemical ships, and gas ships - J. W. Kime. R. E. Johnson, W. D. Rabe – 1976, April. 

This paper reviews the various U. S. regulations, international conventions and IMCO codes which contain damage stability requirements for tank ships, chemical ships, and gas ships. A brief history of damage stability standards and background on the development of the 1973 Pollution Convention, the IMCO Chemical Code, and the IMCO Gas Code are presented. The similarities and differences among the various damage stability criteria and requirements, with emphasis on the determining philosophies and assumptions, are shown. Finallly, the type of information to be presented in stability booklets and the extent of calculations required to develop that information are discussed and illustrative examples given.

- Parcel chemical carriers: characteristics and operation – R. S. Symon – 1981, April.

Parcel chemical carriers are a type of tank ship purpose-built to carry a variety of bulk liquids requiring specialized cargo handling and cargo containments. The ships are designed and built to provide exceptional flexibility of cargo tank use and cargo stowage over a wide range of liquid cargo characteristics. The paper describes the salient and more unique characteristics of this type of ship. The manner in which cargo tank configuration design is dependent upon trade routes, regulatory requirements for dangerous cargo, and other special requirements are described.  Cargo handling flexibility is reviewed.  Operational points particular to this ship type are discussed.

Volver
* China
- People to people International (P/P) SNAME trip report – R. Lowry, F. K. Serim - 1989, July. 

This is a report on a 21-day trip made to the Peoples Republic of China in 1986 by twelve SNAME delegates at the invitation of the China Society of Naval Architects and Marine Engineers (CSNAME) under the auspices of People to People International. The delegates visited four universities, five ship design organizations, three regional shipbldg management organizations, seven shipyards, three shipping service organizations and three port areas. The tour visited Beijing, Dalian, Shangai, Guangzhou and Hong Kong. 

Volver
* Chock
- Marine epoxi resin chocks – J. M. Wilson – 1984, January.

Epoxy resin chocks originally answered a ship reair need for a diesel engine rechocking method that eliminated foundation and bedplate machining. Service experience quickly showed that resin chocking was not only faster and cheaper, but also superior to steel or cast iron. Adoption for new construction came slowly, but today resin chocking is standard procedure for many shipyards. The same resins have numerous other uses, notably dor sterntube and strut bearing installation. Increasing adoption by the United States Navy will probably give the final seal of respectability to these underutilkized materials. 

Volver
* Climatology
- Potential impact of twenty year hindcast wind and wave climatology on ship design - S.L. Bales, W. E. Cummins, E. N. Comstock – 1982, April.

This paper highlights some features of the Navy’s new climatology which appear to extend designer’s capability to realistically assess ship performance. The climatology provides global wave and wind parameters statistics,  identifies the occurrence and persistence of some heavy weather conditions, and promises to permit a substantial upgrading of wave directionality and spectral shape models. Effects of these features are summarized in terms of predicted performance of several naval combatants. 

Volver
* Coal
- Great Lakes transport of western coal: economic and technical analysis – V. H. Elste, R. M. Scher – 1978, April.

An investigation into the economics of transporting Western coal to consumers in the Midwestern and Easter demand Regions has been concluded, with a particular emphasis on the Great Lakes waterborne link.  The design characteristics of Great Lakes coal-carrying vessels are discussed in detail. Specific problems involved in the transport of coal in bulk are related to design decisions, particularly in the areas of cargo-handling gear, cubis requirements, ship maneuvering, cargo thawing, and dust control. The relative performance of taconite carriers, specially built colliers, and combination vessels in the coal trade is discussed, together with a consideration of potential problems facing coal carriers diverted to the tacnonite trade.  The economic effects of systematic variations in ship characteristics,   including dimensions, materials, proportions, and speed are considered. The impact of fuel price and of operation through the winter is also examined. A comparison of transport alternatives for various pairs of sources and destinations, based on total delivered cost and energy expenditure, including rail transport and transhipment, is made.

Finally, some conclusions are offered regarding the future of Great Lakes operations in view of the emerging coal 

- Marine coal-fired boilers- State of the art – R. B. Hedges – 1983, January.

Owing to economic considerations, there has been renewed interest in the use of coal as a shipboard fuel.  To utilize coal aboard ship again required only the application of technology developed and proven ashore over the past 30 years since the coal was last used extensively at sea. The development of a modern coal-fired marine boiler was thus possible in a relatively short time. The paper discusses the state-of-the-art of marine coal-fired boilers, including economics, alternative firing systems, boiler performance, design philosophy, and system design.

- Beyond double-hull: river tank barge conversion to Great Lakes hazardous chemical service – J. T. Lehman – 2000, Winter.

The retrofit of a double bottom to a 25,000 bbl standard Mississipi River tank  barge and its conversion for coal tar cargo service on the Great Lakes are described. A unique estructural arrangement made the retrofit to OPA-90 and IBC Code requirements economically feasible. Cargo pumping and heating systems are covered in detail, as are the special handling requirements of coal tar as a marine cargo. The story of the project’s development and   execution is explained, as well as the combined U.S. and Canadian regulatory requirements that were overcome.

Volver
* Coast Guard
- LNG and the U.S. Coast Guard – C. Jansky – 1972, April.

A good deal of confusion appears to exist currently as to the role of the United States Cost Guard (USCG) in regulating the marine transport of liquefied natural gas (LNG).  The purpose of this paper is to clarify some of this confusion. 

- Recent Coast Guard research into vessel stability – D.M.Bovet, R.E. Johnson, E. L. Jones – 1974, October.

This paper outlines the development of intact stability criteria for U. S. merchant vessels. Present stability criteria for passenger ships, general cargo ships, tugboats, etc., as well as stability criteria recommended by the Inter governmental Maritime Consultative Organization are discussed.  The paper descirbes the research into intact stability phenomena that is being sponsored by the U. S. Coast Guard. Results and the scope of the programs at the University of California at Berkeley to investigate ship stability in a seaway and Hydronautics, Inc. to investigate tugboat and fishing vessel stability and the application of present criteria are presented.  The last section of the papers describes a computer simulation program developed by one of the authors to predict capsizing in following seas.

- Role of the U. S. Cost Guard in the operation and design of deepwater ports - G. F. Viveiros, Jr. – 1976, October.

This paper discusses the history of deepwater ports in the United States.  The background to the events that led Congress to enact deepwater port legislation is presented, with emphasis on the Coast Guard’s role.  The primary features of the Deepwater Port Act and the regulations developed therefrom are also covered.  Various design alternatives for the facilities to handle supertankers and their advantages and disadvantages are discussed.  So    far, two applications for a license to construct and operate deepwater ports have been submitted to the Coast Guard, and a summary of each of these proposed facilities is given. The paper concludes with a review of the major problems and unknows associated with the design and operation of deepwater ports. 

- U. S. Cost Guard wind-class replacement icebreaker – H. A. Chatterton, W. M.        ..Simpson, Jr.- 1982, October. 

The general requirements for a Wind-Class replacement icebreaking are presented. The design of a vessel to these requirements is presented together with a discussion of the icebreaker synthesis model which was used to identify the design problem solution. The chief characteristics and some of the features of the designs are presented. 

- A summary of Coast Guard relations with the American Bureau of Shipping – J. S. Spencer, A. E. Henn – 1984, July.

This paper gives a perspective of the commercial vessel plan review and inspection program of the U.S. Coast Guard and its parallels with that of the American Bureau of Shipping. The history of cooperative efforts, culminating in recent memoranda of understanding, is also presented.  Finally, the current status of working relationships between the Coast Guard and the American Bureau is described, and general plans for future agreements are summarized.

- Overview of Coast Guard plan review for high-tec ship design – J. A. Watson, W. M. Hayden – 1990, January.

The competitive nature of the marine industry has compelled ship and drill rig owners to expect vessel designs which operate more efficiently and are less expensive to build. Designers have abandoned the “old reliable” rule based designs of the 1960’s and 1970’s in favor of the state-of-the-art, high-tech approaches to reduce design unknows.

Analysis techniques include six-degree-of-freedom motion simulation, finite-element structural analysis, fatigue and fracture mechanics techniques, structural and component reliabiities, and electronic on-board monitoring systems.  At the Coast Guard Marine Safety Center, where construction plans are reviewed and approved, evaluating the safety of these designs is not an easy task! Unlinke the rule-based designs, there are no “cookbook” formulas for double-checking the designer’s calculations. An acceptable level of safety must be established and the design approach must be proven for its application to be accepted. Unfortunately, the level of safety that is built into the “rules” is not completely clear, se “acceptable” becomes difficult to establish.  This paper diiscusses the requirements and capabilities of the Coast Guard commercial vessel plan review program and proposes an alternative plan submittal procedure for nonstandard designs. 

- Coast Guard requirements for marine vapor control systems – R.H. Fitch, G.D. Marsch -  1991, September.

The paper describes the U. S. Coast Guard’s efforts to establish regulations for marine vapor control systems that will maintain the safe operation of tankships, tank barges, and waterfront facilities when the more stringent air quality standards are implemented by the Environmental Protection Agency.  The reasons for the new standards are given.  Marine vapor control systems are described, along with their attendant hazards.  The development and nature of the Coast Guard’s regulations are described and, finally, international efforts in the area are briefly reviewed. 

- U. S. Coast Guard regulation of passenger-carrying submersibles – S. Johnson,  B. Salerno – 1991, November.

Passenger-carrying submersibles have been certified by the Coast Guard for operations in the United States Virgin Islands, Hawaii, and Guam. Although subject to the Coast Guard small passenger vessel regulations, 46 CFR Sub-chapter T, submersibles are not specifically addressed in the regulations. The Coast Guard does have a background in submersible safety based on past efforts to regulate industrial and research submersibles and interaction with the American Bureau of Shipping (ABS), which has been clasing submersibles for many years and has classed all passenger submersibles to date.  The certification process developed for these unique vessels evolved during the certification of Atlantis III, the first U. S. passenger submersible. Several designers, builders, and operators have entered the market and the business is steadily expanding into new areas of operations worldwide. The Coast Guard has initiated two major studies by the Department of Transportation and the National Research Council to ensure that this new maritime business is carefully analyzed for the safety of passengers and crew. 

- A review of offshore supply/work vessels for application to USCG aids to navigation missions -

R. R. Young - 1992, April.

The development of offshore supply vessels (OSV’s) is examined as an instructive example of the influences of regulations, technology and market forces on ship design. The adaptation of OSV’s for the Coast Guard’s buoy tending mission is examined. Newly compiled data on foreign OSV parameters for design and a critical bibliography of references on OSV’s are included as appendices.

- The future of minimal manning and its effects on the acquisition and life cycle costs of major Coast Guard cutters – M. A. Green – 1999, January.

Since the 1970’s the world’s merchant fleet have been pursuing crew reductions as a way to cut costs; however, the United States military has been slow to adopt this trend. In the current age of tight budgets and defense cutbacks, the Coast Guard and Navy can no longer afford to continuer in this manner. Both services have now initiated research and acquisition projects which address minimal manning. These projects must be carried out and minimal manning practices implemented if our seagoing services are expected to maintain their edge as world leaders.  This paper presents a study designed to research the quest for minimally manned crews and its applicability to military vessels.

It is meant to provide guidance to the United States Coast Guard and other interested parties on future surface combatant acquisition projects including but no limited to the Coast Guard Deepwater Program.  Emphasis is placed on the theory behind automation and the organizational impacts associated with minimal manning. 

- USCGC Healy (WAGB 20 ) – A case study for implementing reliability-centered maintenance – W. J. Reicks, Jr., R. Burt, J. P. Mazurama, R. J. Steinle – 2000, Winter.

In new ship construction, maintenance planning affords both an opportunity and a challenge. On one hand, a new ship class enableds maintenance planners to start with a clean state and consider improved and more cost-effective maintenance methods. On the other hand, new manning concepts, lack of timely technical information when maintenance planning is conducted in parallel with detail design, use of equipment new to the fleet, and the like impose a measure of uncertainty on the planning process. In this paper, we review why and how Reliability-Centered Maintenance (RCM) techniques were applied to the new Polar icebreaker U. S. Coast Guard Cutter (CGC) Healy.  We review how we incorporated condition-based maintenance techniques where appropriate.  We discuss the decision  process used for fine-tuning the Maintenance Procedure Cards (MPC) for CGC Healy’s  hull, mechanical and electrical (HM&E) Preventive Maintenance Manual. Finally, we share some lessons learned in the process.

Volver
* Coastal vessel
- A new class of coastal research vessels – J. K. Derrickson, T. D. Myers, A.L. Inderbitzen – 1974, January. 

The United States fleet of oceanographic ships has grown to a significant segment of the national program in marine sciences.  The growth has occurred over a 25-year span that can be divided into four distinct periods.  The evolution of design and construction led to the consideration of the offshore supply vessel as a possible hull form for adaptation as a research vessel. As a result, the U. S. Navy created a new class of oceanographic research ships, the AGOR (Utility) class.  The first two are presently under construction.  An AGOR (U) class ship can be used very well for oceanographic work in the coastal zone.  To determine the needs for a coastal zone research vessel in the middle Atlantic area and its possible configuration, a questionnaire was sent to marine scientists and engineers throughout the area.  Results from that questionnaire indicate a definite need for such a vessel. A hull form similar to an offshore supply vessel appears to best fit the needs of the anticipated users. 

- Coastal cruise ship waste management – D. Dixon, G. Hugues – 2000, October. 

A review of the current regulations and a typical design of systems aboard a 300-ft (91 m) coastal cruise vessel accomodating 300 people are presented. Also presented is a review of the Alaska Marine Highway System equipment in order to help understand waste management practices aboard these vessels.  Through an understanding of the current regulations and capabilities available both on existing vessels and new designs, it is hoped educated decisions can be made about future regulations.

Volver
* Coating
- Simulated service evaluation of marine coatings – R. P. Devoluy, L.J. Nowacki, F. W. Fink – 1967, April.

There is a strong demand for faster, and yet reliable, methods of evaluating new protective coatings for underwater marine service. Many of the new materials are so durable that is impractical to await the outcome of the traditional methods of testing panels in tropical waters. Furthermore, stationary panel exposures in sheltered waters often omit the service conditions that are the controlling causes of failure.  For underwater coatings these variables may include exposure to electrical currents (cathodic protection), abrasion, impact, impingement, cavitation, and other velocity effects.  Coating tests applied to ships are costly to install. They are also prone to accidental damage, and subject to carelessness or overly protective attention. Moreover, it is difficult to control surface preparation, application, and   climatic variables well enough to make a fair comparison between coating systems. Finally, they take so long that more promising materials are often available before the program is completed. This paper describes some of the proven techniques for simulating marine services and suggests their use to parallel more closely actual conditions that coatings encounter in marine service. The criterion for a good test is that it predict the order of performance of a number of coatings in service for which they are intended. Proposed simulated service evaluation techniques must first be checked with coatings of known performance for that service. It is important that the coatings fail in laboratory studies in the same way as in actual service. Thus, the performance of new coatings can be related to the performance of the known coatings.

Volver
* Collier ship
- Design, construction, and operation of a 36 250-ST self-unloading collier with a coalfired steam plant – R. W. Baseler – 1984, October.

The Energy Independence, first coal-fired collier built in America in over 30 years, was delivered to the New England Collier Company on August 6, 1983. In her first year of operations she has brought nearly 2 ½  million tons of coal from the coal fields surrounding Chesapeake Bay to New England power plants at Salem and Brayton Point.  This in novative vessel embodies advanced technology in both its power generation and cargo systems, and, as its name implies, represents an important new resource to the New England power consumer.  This paper reviews the initial design requirements, the design development, and the trial and post-delivery performance of Energy Independence.

- Beyond double-hull: river tank barge conversion to Great Lakes hazardous chemical service – J. T. Lehman – 2000, Winter.

The retrofit of a double bottom to a 25,000 bbl standard Mississipi River tank  barge and its conversion for coal tar cargo service on the Great Lakes are described. A unique estructural arrangement made the retrofit to OPA-90 and IBC Code requirements economically feasible. Cargo pumping and heating systems are covered in detail, as are the special handling requirements of coal tar as a marine cargo. The story of the project’s development and  execution is explained, as well as the combined U.S. and Canadian regulatory requirements that were overcome.

Volver
* Collision
- Comparative study on collision resistance of side structure – O. Kitamura – 1997, October. 

In the second phase of ASIS’s 7-year research project for improved tanker safety against collision and grounding supported by Ministry of Transport, a series of numerical simulations of side damage due to collision was carried out adopting ASIS’s methodology based on the customized explicit FEM simulation system in order to demonstrate its potential power in the field of practical application. Assuming the simplified rigid bow of a 150K DWT colliding ship,   the energy absorption capacity of the various side double hull design options for a VLCC, such as increased number of side stringers, double side structure with top side tank in conjunction with hopper tank and unidirectional girder stiffening system, was studied. The contribution of each structural component – side shell, inner hull, transverse web, side stringer, etc. – was also investigated in detail. Based on the results of both the numerical study and the ½ -scale collision experiments, a new conceptual design of a VLCC side structure was developed. Further study on crushable bow structure against collision and enhanced design of bottom structure against groundings is now in progress. 

- Residual strength assessment of ships after collision and grounding – J. K. Paik,  S. H. Yang,A. K. Thayamballi – 1998, January. 

The aim of this study is to develop a fast and reasonably accurate method for assessing collapse of the hull girder in the damaged condition. Location and amount of collision and grounding damage are prescribed. The possibility of hull collapse is explored by a comparison of the applied extreme bending moment and the ultimate hull strength which   are estimated using design oriented methods and formulas. Two types of residual strength index, namely the section modulus based residual strengrh index and the ultimate bending strength based residual strength index, are defined.

The method developed in this paper should be useful for preliminary structural design of a ship hull in accidental situations. It should also be potentially useful as one element of a decision making process related to salvage and rescue.

Volver
* Commerce


- The national planning conference on the commercial development of the oceans - N. Sonenshein – 1977, April.

Four federal agencies – the Maritime Administration, the National Oceanic and Atmospheric Administration, the Departament of Interior, and the Energy Research and Development Administration – in cooperation with private industry sponsored the title Conference. This paper summarizes the results of the Conference, outlining the recommendations of the five working panels and emphasized those aspects of special interest to SNAME members.

Volver
* Commercial ship
- U. S. commercial ships for tomorrow – A. C. Landusburg, E. Gabler, G. Levine, R. Sonnenschein, E. Simmons – 1990, May.

Foreign “ship of thre future” research programs, recent design work, and other studies are the background for this paper, which addresses the interaction between innovation and competitiveness; trends in economics; advances in technology; effective manning; social needs; and design constraints. The paper then provides a discussion of attractive innovations and avenues toward U. S. competitiveness in the maritime industries of tomorrow. 

Volver
* Communications
- Current and proposed USCG and IMCO regulations for communications and navigation   equipment for vessels over 1.600 gross tons – E. J. Bizub – 1979, October.

Shipowners and operators are continually faced with the responsibility of complying with regulatory body requirements. In the United States, the Coast Guard and the Federal Communications Commission are the agencies that issue and administer the regulations that apply to communications and navigation equipment.  Many of the current and proposed regulations of these agencies resulted from IMCO proceedings and were implemented as required by international treaty. A basic understanding of these regulations is essential. Proposed changes should be of concern and should be thoroughly analyzed to determine their operational and financial impact.  This paper discusses the rules and regulations in effect on 1 January 1979. A discussion of special requirements for Maritime Administration susidized new construction is also presented: (1) Port Safety and Tank Vessel Act of 1978, (2) USCG requirements for Loran C, (3) changes due to the 1974 Safety of Life At Sea Convention, (4) proposed Class C Emergency Position Indicating Radio Beacon, (5) VHF requirements for vessel traffic systems, (6) oil transfer communication requirements, and (7) proposed changes for main/reserve antennas. 

Volver
* Concrete
- A 65,000-ton prestressed concrete floating facility for offshore storage of LPG – A. R. Anderson – 1978, January.

The 1970’s have witnessed a revival of interest in reinforced concrete as a suitable material or marine structures.

Low initial and maintenance costs, superior fire resistance, and the absence of problems associated with cyclic loading and fatigue are among the advantages of this material for hull construction. Against a background of early concrete vessels and recent experience with concrete offshore structures in the North Sea, the paper illustrates the design and construction of a concrete offshore facility for the storage of liquefied petroleum gas.

- Design and construction of the concrete canoe California II – R.C. Ertekin, B. A. Porter – 1986, July. 

Student chapters of the American Society of Civil Engineers participate annually in a competition for the design, construction and performance of concrete canoes that meet certain minimum rule restrictions.  This paper reports on the craft entered in the 1984 competition by students at the University of California/Berkeley.  The Berkeley team came in second in the men’s and women’s races and placed first in both design and construction.

- The weight of concrete barge and pontoon hulls – K. E. Harrington, R. Harrison, A. L. Marshall, M. Hubert – 1991, July. 

Increased strucrural weight has always been a major disadvantage and probably the main objection to using concrete hulls. Postwar development in materials and construction techniques has led to claims that is now possible to achieve structural weights equalling or closely approaching those of equivalent steel hulls.  After receiving the postwar material   and construction technique developments, this paper compares the structural weight of existing and equivalent steel and concrte barge and pontoon hull designs. It is found that increased structural weight is a dual factor advantageous in some applications but disadvantegeous in others, and that despite the postwar developments concrete barge and   pontoons are still heavier than equivalent steel hulls. 

Volver
* Condenser
- Operational considerations for designing machinery-aft condenser-condenser scoop   systems – R. Latorre – 1979, October. 

Condenser scoops have attractive features for circulating cooling seawater through the main ondenser.  Further developments are required, however, to enable the designer to fully utilize the simplification and cost reduction attributed to the scoop system.  Therefore this paper reviews recent machinery-aft condenser installations, develpments in inlet and outlet scoop designs, and boundary-layer measurements at the outlet scoop locations of a 91 000-dwt and 160 000-dwt tanker. A rational approach based on Hotta’s formulation is discussed for estimating the effects of seawater temperature, condenser tube fouling, and reduced scoop flow during operation on the condenser vacuum.  A simulation study using the Hampton Maru service data is presented to illustrate this approach.  Relevant experience in condenser corrosion and fouling is also reviewed and a proposal  for using Campbell’s condenser tube tester in shipboard corrosion and fouling research is presented.

Volver
* Constructor
- The professional liability of marine designers and constructors – W. N. France - 1981, April.

The past 20 years have seen a rapid increase in the number of liability suits involving professionals and skiled tradesmen. While the discussions of liability for shoreside professionals are legion, a corresponding analysis for the marine designer and constructor does not exist. This paper describes the development and presente application of the several theories of liability applicable to major designers and constructors for vessel design and   construction defects. Emerging theories of liability are discussed to discern trends that are likely to affect the marine designer and constructor in the future.

Volver
* Container
- Protection and securing of deck-stowed containers – C. R. Cushing – 1969, July.  The great benefits and economies attained through containerization have been offset somewhat by damage to deckstowed containers.  This paper outlines considerations to be examined in designing systems for securing and protecting containers stowed on the weather deck.  The general lack of agreement about the minimum requirements of an adequate securing system is due in part to the absence of an accurate method for calculating ship motions and inertia forces acting on the containers.  The paper discusses the stress-strain relationships between lashing wires and the container structures, and points out the necessity for adequate safety factors.

- The economics of the containership subsystem – D. S. Miller – 1970, April. 

The effects of a container operation on a traditional steamship company are discussed, and the need for planning emphasized.  The “optimum” containership is defined, and the naval  architect’s  role in its determination is outlined. The two basic approaches to optimizing a system are described, and the limitations of each approach stipulated.  An algorithm which estimates both capital and operating costs for containerships is presented, together with relationships for capacities, weights, and dimensions. (The computer program is appended.) A typical algorithm output is presented, and its application to two basic types of optimization studies is described.

IMCO activities up-dated – L. W. Goddu, Jr. – 1972, January.

The activities of the Intergovernmental Marine Consultative Organization (IMCO), a United Nations specilized agency dealing with maritime safety, have been covered in previous issues of Marine Technology.  It is felt appropriate to update past information with recent activities. In addition to its regular work program, IMCO has placed special emphasis on marine pollution and cargo containers. This paper highlights briefly recent development in these two areas of concern. 

- A proposed simplified steam plant for marine propulsion – K. Kasschau – 1972, April.

This paper reviews steam propulsion systems for containerships in light of today’s  economic environment.  Starting from the premise that increased complexity increases the probability of unscheduled outages, cycle parameters and system components are evaluated on a life-cycle economics basis and compared with the cost of a one-day outage.
   If the economic advantage of a higher design parameter or an additional component does not exceed the cost of such an outage, inclusion in the system is considered not justifiable.  Operational data relating outages to components, etc., were derived from the Maritime Administration Maintenance and Repair Data Processing Evaluation program. The resulting plan operates at 850psi, 900 F, with an exhaust back pressure of 2 in. Hg, employing a deaerating condenser and two stages of feedwater heating. The basic model used in this study was a   50,000 - hp 26-knot, single-screw containership used on a North Atlantic run; other applications could make some modification of the results.



- System integration of the GTS Euroliner (container-ship) from conception to operation - D. B. Carpenter, J. G. Holburn, D. A. O’Neil – 1973, January. 

Contained herein is a description of the methodology utilized in determining the ship characteristics and equipment selection. In addition, the authors describe in detail the various ship systems and the organization formed for supervision of construction. Of particular interest is the technical team formed prior to construction and the uneventful sea trials of a new design with a unique propulsion. 

- Conversion of Seamaster cargoliners to full containerships – H. F. Munroe - 1974, April.

It is the intent of this paper provide certain specific design information on the operator’s decisions leading to accomplishment of a major 5-ship conversion program and follow that background summary with comments on the post-conversion service performance. The paper is intended to supplement  and/or complement  a paper simultaneously prepared by the conversion contractor covering actual detailed planning and accomplishment of the conversion.

- Design of on-deck container systems – KT Liu, R. K. Michel – 1977, April

Elements of marine freight container strength which form an integral part of on-deck container lashing systems are evaluated.  Actual test results for these strength elements are presented and compared with current international standards.  Proposed strength criteria are established for both continaers and securing hardware that offer optimum balance between he two. Forces and motions affecting stowed containers are discussed, and a procedure to analyze container lashing systems is presented. A brief comparison between typical lashing configuration is also included.

- Farrell Lines “85”- class container ships – T. J. Sartor, R. P. Giblon – 1979, January 

This paper describes the four original Farrell Lines C6-class containerships and the lengthening of two of the ships by 144 ft (44 m) to C8 class. Also described are two additional C8-class ships presently building which will be the largest to be built in the United States. These ships – particularly those of the C8 class – contain many novel features, including an overfeed refrigeration system for the reefer cargo holds, new types of insulation for the refrigerated spaces, and as on-deck securing system that eliminates the need for container lashing.  The high efficiency automated power plant is described along with its operating experience.  The Farrell Lines’ ships can be considered as representing two “areas” of three design variations; namely, the “deckhouse” area (including machinery space,

accommodations,etc.)- generally unaffected by vessel type – and the cargo-carrying area (both on- and underdeck) almost exclusively influenced by cargo characteristics. The three design variations of this one owmer  - C6-S-85a, C8-S-85c, and C8-S-85d – represent, respectively, a basic design acceptable with variations for two different owners:
   a length-ening/conversion of two of the four vessels of the first design to extensively increase their refrigerated cargo capacity (within the limitations of conversion) and two near-sister ships of the lengthened/conversion design (main taining most of the design characteristics but free of conversion limitations). Finally, the design coordination between the two owners is discussed along with some “dream” features for the new design.

- Propulsion systems for RO/RO container ships, with particular reference to the controlable-pitch propeller – M. Tani, H. Okamoto, K. Hirabayashi, M. Koyama - 1979, January.

The author’s company has had long and extensive experience with controllable-pitch (CP) propellers and marine geared diesel plants. In 1974, on the basis of this experience, the company built the world’s largest CP propeller (46 000 hp [ 34 300 kW] ). This paper describes the design features of the propeller, its operating experience, the reasons for adopting a CP propeller, and the historical background of the merchant ship in which the propeller was installed.  

- Containership economics for effective decision-making analysis – N. Caracostas - 1979, October.

The principles of “production economic” theory are apllied to containership economics. The paper indicates how the complex nonlinear problem of selecting the ship container capacity and speed satisfying a given level of demand for container transportation can be solved, utilizing graphical procedures based on production theory.  The theory presented in the paper deviates from past procedures of ship optimization in that the optimization problem is examined in the light of transport elasticities, sailing intervals and imperfect competition among containership firms.  A containership fleet optimization example utilizing production theory has been included. 

- Container system design developments over two decades – L. A. Harlander.- 1982, October. 

This paper reviews the progress made over the past 20 years in the design and handling of containers.  Factors influencing presente container dimensions and strength criteria are discussed, as well as the crucial activity to establish container standardization. The container itself – “the common denominator”- is addressed from the viewpoint of its fittings, design loads and construction materials; and the containership from the viewpoint of arrange   ments, size, speed, stability, stowage and economics. The author offers several conclusions, following the last two sections of the paper, which cover the remaining components of the system, namely, the shoreside gantry crane and terminal facilities. 

- Conversion of the USNS Chepachet to the OTEC-1 Platform – H. D. Ramsden - 1983, January.

With the award of the OTEC-1 Early Ocean Test Platform contract, the Department of Energy took a giant step toward developing a oractical system to extract energy from the sea. A World War II T2-SE-A 1 tanker was selected for conversion to serve as an OTEC-1 platform. The ship conversion involved installing a centerwel (moonpool); modifying centerline cargo tanks Nos. 2, 3 and 4 to house the heat exchangers, pumps and auxiliary equipment; and modifying centerline tank No. 9 as an auxiliary power substation. The platform is a single-point-moored in a 4000-ft water depth where warm surface water is used to evaporate liquid ammonia, and cold water from  2250 ft condenses ammonia gases utilizing a Rankina cycle. The major objective of the program is to test heat exchangers for efficiency, biofouling, macrofouling and general maintainability. Additional scientific and engineering data will be acquired in the areas of environment, materials and operations. The at-sea-test program for OTEC-1 is scheduled for three years.

- Container ship stowage: a computer-aided preplanning system – J. J. Shields - 1984, October.

It is well known that the advent of cargo containerization has revolutionized the art of ship stowage by greatly increasing cargo handling efficiency. However, in order to take full advantage of this capability, and to optimize the use of the containership itself, the physical distribution of containers on board the vessel must be carefully planned. In this paper, a computer software system designed to aida in this planning process is decribed.  First, the particular difficulties of containership stowage are discussed and a set of stowage objectives is developed.

The solution algorithm, employing a combination of simulation and a Monte Carlo technique, is described.

Finally, the implementation of ths system by a major U. S. shipping line is discussed.

- A decision support system for containership stowage planning – D. J. Saginaw, A. N. Perakis – 1989, January.

The results of a project intending to design and develop a microcomputer-based, interactive graphics decision support system for containership stowage planning are presented. The objective was to create a working prototype that would automate data management tasks and provide computacional capabilities to allow the stowage planner to continuously assess vessel trim, stability, and strength characteristics. The paper provides a complete description   of the decision support system developed to meet this objective, including a definition of the containership stowage problem, and details on the design and development of the Automated Stowage Plan Generation Routine (ASPGR).

The paper concludes with a discussion of issues relevant to the implementation of the system in the marine industry.

- System analysis of river-sea container transportation for overseas trade in the Yangtze Valley – Z. Li, Y. Yang – 1989, October.

A mathematical model of a river-sea container transportation system is developed. System analysis of a river-sea container transportation system for overseas trade in the middle and lower reaches of the Yangtze River is performed by using the theory and method of 0-1 integer programming. The optimal transportation strategy and fleet configuration are obtained. In addition, the algorithm and software developed by the authors can be used conveniently on a microcomputer.

- Intact stability standards for containerships – R. D. Tagg, R. K. Michel – 1989, October.

U.S. flag containerships operate under the United States Coast Guard’s wind heel criteria while the remainder of the international fleet operates under a wide disparity of stability requirements. This paper gives some background and history on the development of the various types of stability criteria. The current national and international criteria is presented and nine sample containerships are evaluated. The concept of “wave adjusted” criteria is discussed and sample calculations are presented. Recommendations for modifications to the Coast Guard’s existing criteria and direction for further development of a comprehensive stability criteria are also presented.

- Solo-stack containership hold design – V. G. Grey – 1993, April.

This paper suggests a departure in traditional containership cellular hold design. The proposal deals with the ability of the marine carrier to transport the growing variety of container lengths, widths and heights that appearing in the United States and Europe. The idea is this: Bellow-deck stowage of the (currently evolving) new families of containers (having dissimilar physical dimensions) can be achieved aboard a cellular containership by supporting containers individually rather than by stacking them. By the solo-stack tecnhnique described here, no container will bear on the one below or against those adjacent to it. 

Volver
* Controlling
- Centralized machinery control on sun ship cargo vessels built for U.S. Lines –             J.K.McNeal, III – 1967, April.

The application of centralized control should begin with a review of the machinery systems in order to integrate the functions, simplify the arrangement, and coordinate the requirements for control with the selection and performance of the control equipment. These vessels were modified in their machinery systems as the dlivery schedule would permit. Then the centralized control system was designed around the modified plant.

The control systems comprise the equipment necessary to fulfill the functions of controlling the throttle, logging data, displaying information on readout services, monitoring and alarming for off-normal conditions, and controlling various motors and valves. The status of this system in the hierarchy of control requires na adequate control engineering capability on the part of the shipbuilder that crosses over the traditional lines of engineering disciplines. A high degree of functional integration is required to optimize the ship as a vehicle  transportation.1 

- Evaluation of the concepts for controllability of tank vessels – E. Miller, V. Ankudinov, T. Ternes – 1981, October. 

There is interest in the potential for reducing tank vessel collision, ramming and grounding (CRG) casualties by improving the inherent controllability of the vessel. This paper reports on studies conducted foer the Maritime Administration in which various concepts for improving the controllability of tank vessels were investigated.  A detailed study of U. S. Coast Guard tanker CRG casualty data and reports covering a five-year period was carried out to  determine typical casualty situations and tomake an initial assessment of the potential effects of improved controllability.  From this effort, various measures of controllability were identified. In order to determine the performance of various concepts, studies with a baseline ship of about 84 000 dwt were carried out.  The mathematical models used were based on model tests and analysis of information in the literature. The concepts investigated included   a conventional single propeller/rudder configuration as a baseline and modifications to this baseline, including twin propeller/rudders, increased astern power, thrusters, high-lift rudders and  and thrust vectoring devices.  The maneuvering performance was determined from evaluation maneuvers in shallow water, including turns, accelerating turns, coasting turns and stops. Some of the high-lift rudder and thrust vectoring devices were identified as having significant benefits. Suggestions for future efforts are presented.

Volver
* Conversion
- Conversion of Seamaster cargoliners to full containerships – H. F. Munroe - 1974, April.

It is the intent of this paper provide certain specific design information on the operator’s decisions leading to accomplishment of a major 5-ship conversion program and follow that background summary with comments on the post-conversion service performance. The paper is intended to supplement  and/or complement  a paper simultaneously prepared by the conversion contractor covering actual detailed planning and accomplishment of the conversion.

- Conversion of tug/barge to offshore platform shuttle tanker service – P. J. Grossweiler -   1981, July. 

This paper describes the design and construction aspects of the conversion of 30 000-dwt tug/barge unit into the ocean-capable diesel tanker, Exxon Galveston. The conversion included structurally joining the two vessels, providing a new superstructure with all new hotel facilities, modifications to the main propulsion system, modifications to the cargo system, retrofit of a segregated ballast system, and outfitting the vessel to receive crude oil from an off-shore storage vessel. 

- Conversion of the USNS Chepachet to the OTEC-1 Platform – H. D. Ramsden - 1983, January.

With the award of the OTEC-1 Early Ocean Test Platform contract, the Department of Energy took a giant step toward developing a oractical system to extract energy from the sea. A World War II T2-SE-A 1 tanker was selected for conversion to serve as an OTEC-1 platform. The ship conversion involved installing a centerwel (moonpool); modifying centerline cargo tanks Nos. 2, 3 and 4 to house the heat exchangers, pumps and auxiliary equipment; and modifying centerline tank No. 9 as an auxiliary power substation. The platform is a single-point-moored in a 4000-ft water depth where warm surface water is used to evaporate liquid ammonia, and cold water from  2250 ft condenses ammonia gases utilizing a Rankina cycle. The major objective of the program is to test heat exchangers for efficiency .

- A systems engineering approach to support design of the Navy’s SL-7/T-AKR fast logistics support ship conversions – L. Russon, S., Streiter – 1985, July. 

This paper describes the sytems engineering approach that was used by National Steel and Shipbuilding Company (NASSCO) in performing tradeoff analyses associated with the design for conversion of SL-7 containerships to T-AKR Fast Logistics Support Ships for the U. S. Navy. This design effort involved the development, from a baseline set of minimum performance requirements, of an initial design to maximize the ship’s mission capabilities within a firm cost constraint. A series of tradeoffs among various design features was performed to arrive at the most capable, cost effective solution. Tradeoffs had to rationally consider the competing requirements of difficult-to-quantify mission  criteria such as cargo capacity, capability to load/unload, within specified times, and endurance as well as cost.    NASSCO, with consulting support from Booz, Allen & Hamilton, developed a formal systems engineering model as a consistent means for validating rational design decisions, based on the collective experience and engineering judgements of the team member. The model ensured a common focus on the multiple attributes of mission capability within the overall cost constraint. The approach was based on concepts and techniques of system requirements analysis, multi-attribute utility analysis, pairwise comparison of attributes, and analytic hierarchy modeling blending into a practical systems engineering application. The NASSCO design approach, including support provided by systems engineering, led to development of a highly capable T-AKR design. The systems engineering approach that was used has broad applicability to the design of Navy ships where cost is only one of many criteria for evaluating the attractive ness of design alternatives.

- Conversion of San Clemente class tankers to hospital ships for the U. S. Navy - A. R. Reid, D. S. Huff. J. C. Cameron – 1987, July.

This paper describes a program – unique in the history of U. S. Navy ship procurement – to convert two 90 000-dwt crude oil carriers into hospital ships. The San Clemente class tankers, of 894 ft length overall, proved ideally suited to the conversion because (1) the long, parallel midbody design offered large, open spaces for the installation of modularized hospital and habitability units; (2) the ships’ hydrostatic characteristics were favorable to the addition of new upper deck structures; and (3) the ships’ hydrodynamic reception and underway medical operations. Under the programmatic direction of Naval Sea Systems Command, the conversions were accomplished by National Steel and Shipbuilding to meet U. S. Coast Guard and American Bureau of Shipping regulatory requirements for passenger  ships. The ships will be operated by the Military Sealift Command of authorized medical missions. 

- Renovation of the floating White House – P. A. Gow, J. N. Waterhouse – 1987, July.

Built in 1934 as a cutter for the U. S. Coast Guard, the Potomac achieved its notoriety while serving for ten years as a yacht for the President of the United States, Franklin D. Roosevelt. Through 50 years of changing technology, marine regulationds, and fashion, this 165-ft (50.30 m) vessel has made sometimes halting way, escaping the scrapping yard, and is today sitting in Oakland, California awaiting renovation. The goal of the owner, the Port of Oakland, is to use the Potomac as a floating museum carrying passengers on an excursion into the late 1930’s.  In the fall of 1984 the Association for the Preservation of the Presidential Yacht Potomac (APPYP), managers of the Potomac, contracted with Nickum & Spaulding Associates, Inc. (N&SA) for engineering services.  N&SA was to generate a   shipyard bid package that would produce a restored vessel acceptable to the U. S. Coast Guard as a Subchapter H passenger ship. This paper reviews the vessel’s history and examines some of the design compromises necessary to make the Potomac as historically accurate as possible while meeting the current marine regulations and museum function requirements.

- Ocean Scout: conversion to a multi-service vessel – B. D. Ambrose, R. E. Randall, J. Luke – 1997, April.

In today’s offshore market some older, smaller, and obsolete semisubmersible drilling rigs are finding a new place in the offshore industry as multi-service vessels capable of an array of tasks. During the spring academic semester at Texas A&M University, College Station, Texas, the ocean engineering senior class of 22 students, working with industry and faculty advisors, produced a preliminary design for the conversion of the semisubmersible “Ocean Scout” to a multi-service vessel for operation in the gulf of Mexico. This report explains the major topics of the project addressed by the class which include vessel additions to create a variable deck load of 3000 long tons, a dynamic positioning system capable of stationkeeping in a one-year, nonhurricane storm event, and an economic analysis of the conversion for a five-year project life producing a 38 month payback period. 

- Buying the boat – choosing a ship for the Sealift Conversion Program – I. Busch. 1999, January.

One of the first steps in any ship conversion program is determining which ship to convert. The Strategic Sealift Programs offered an opportunity to develop a tool for selecting the ship, and then put that tool to use for an actual conversion program. A preference based, measure of merit system was used based on the Governments technical requirements for the conventional ship. The selection tool served to narrow the choice set of candidate hulls such   that shipowners could be pursued and a class of ships finally selected. The system used to review each of the candidates will be reviewed, as well as some of the particulars of the candidates.  The factors that resulted in selecting the class that was converted will also be discussed.

- Beyond double-hull: river tank barge conversion to Great Lakes hazardous chemical  service – J. T. Lehman – 2000, Winter.

The retrofit of a double bottom to a 25,000 bbl standard Mississipi River tank  barge and its conversion for coal tar cargo service on the Great Lakes are described. A unique estructural arrangement made the retrofit to OPA-90 and IBC Code requirements economically feasible. Cargo pumping and heating systems are covered in detail, as are the special handling requirements of coal tar as a marine cargo. The story of the project’s development and   execution is explained, as well as the combined U.S. and Canadian regulatory requirements that were overcome.

Volver
* Copper
- Economic and technical feasibility of copper-nickel sheating of ship hulls – D. W. Czimmec, L. W. Sandor – 1985, April.

This paper is an objective evaluation of the feasibility of copper-nickel (Cu-Ni) sheating as a protection against  biofouling for ship hulls. The first part of the paper covers the economic feasibility of Cu-Ni sheating. An economic analysis was performed for trade-off purposes using the life-cycle method. Three different antifouling systems were analyzed for this purpose: conventional antifouling paint, self-polishing copolymer, and Cu-Ni sheating. In this   analysis two ship types were considered, a medium-speed roll-on/roll-off vessel and a slow-speed crude oril carrier.

In the second part of the paper the technical feasibility of Cu-Ni sheating is evaluated. The current technology is discussed for the physical application of Cu-Ni sheating to the hull, including several methods of attaching the sheating. Current  tests results on the Cu-Ni  sheating test panels installed on the tanker Arco Texas are presented and new cost-effective welding techniques for Cu-Ni of ship hulls are proposed. 

Volver
* Corrosion
- Corrosion protection guidelines for aluminum hulls – C. H. Holtyn – 1985, April.

Marine aluminum alloys are used in boat hulls and structures because of their corrosion resistance, strength, weldability, light weight, and ease of fabrication. Years of successful service of a wide variety of vessels have proven aluminum’s suitability. However, in order to take maximum advantage of the metal’s inherent resistance to corrosion, consideration should be given to the details of a vessel design, fabrication, and operation in order to   optimize its performance. The paper provides the designer, builder, and operator with some guidelines. The complexity of these subjects makes it necessary to generalize. The information is applicable to a range of small and medium size craft, approximately 30 to 120 ft, but not to any specific type or size of hull. Larger craft with aluminum hulls or deckhouses and smaller riveted craft may require individual consideration beyond the scope of this document. 

- Corrosion protection for ballast tanks of Arctic offshore structures – G. H. H. Kwan – 1990, March.

Protecting the ballast tanks of Arctic offshore structures from salt-water corrosion is a time consuming and costly process involving usually the application of such anti-corrosives as coal tar epoxy. This paper points out the drawbacks of relying on these coatings alone, mong them the prohibitive cost and difficulty of dry-docking huge Arctic offshore structures for repainting when the original coating deteriorates or fails. A solution to the problem cathodic    protection via the attachment of aluminum anodes to tank surfaces coated with only a light primer is described along with the results of a full-scale application on a sumersible barge in the U. S. Beaufort Sea. 

Volver
* Costing
- The prediction of shipyard costs – L. S. Summers – 1973, January.

This paper presents the function, operating methods, a few problems, and suggested solutions for the estimator of a shipbuilding or ship repairing firm. Specifications and their effect on estimating are discussed.  The advantages to operator and yard alike that may obtained by using clear, simple, and unambiguous specifications are mentioned.

The possibilities of standardized terminology to assist in achieving these advantages are also reviewed.

- Cost of stability for fishing vessels – D. J. Fraser, D. I. Jones, G. A. Van Der Net - 1973, January.

There has been a reluctance to exceed higher stability standards now in force, and designs continue to be built just conforming to the Governmental requirements. The prime reason cited for this reluctance is increased initial costs.

The paper examines the general situation regarding stability for hypothetical yet realistic fishing vessel designs conforming to the existing regulations, and what may occur in actual seagoing conditions.  Secondly, the initial costs of varying stability-dependent parameters are generated as functions of initial cost and of the overall financial returns for the vessel.

- SHIPCOST: vessel and voyage costing model – J. Arnold, Jr., G. Panagakos - 1991, January.

The paper describes SHIPCOST, a computer-based method developed first in 1984 by the World Bank, and subsequently refined, to evaluate vessel and voyage costs. The economics of vessel ownership and operation are examined and examples given of typical fleet voyage and trade costs, including a comparison between the use of newbuilding s and secondhand ships. The separate fleet, ship and voyage modules included in the SHIPCOST model are discussed and typical applications given. 

- A cost-effective approach to penetrating ship structure – G. Rivinius, M. Tedesco - 1997, April.

During the design of the first Sealift Conversion at the National Steel and Shipbuilding Co., it became apparent that existing standards related to penetrating ship structure would result in a costly system layout.  The decision was made to develop an improved strategy for follow-on Sealift ships. This paper describes a structural study and approach to maximizing penetration sizes with the least compensation required.  The strategic reasons for performing the study, the technical study itself, and the resulting implementation through revised standards are discussed. 

- The successful production of a competitive fixed-price ship repair job – H. P. “Bud”  Stewart – 1997, April.

A  step-by-step procedure for the production of a ship repair job is presented. The principal participants and their interrelationships are identified. The benefits and the pitfalls are described. Related topics are discussed. 

Volver
* Coupling
- Diaphragm couplings versus gear couplings for marine applications – J. R.Mancuso, J. H. Paluh – 1988, October.

The gear couplings has been in existence for over 50 years. As advances in marine  propulsion have occurred, so have advances in gear couplings. There are many variables in gear couplings that can affect their characteristics, including toot design, materials, and lubrication methods. All couplings react on connected equipment.  A system designer must consider these reactions when designing a system. If a gear coupling is chosen, there are many characteristics which are difficult to predict; therefore, one must conservatively estimate the maximum forces and moments that can be anticipated. This usually will make the system rather large and heavier than may be required.

The diaphragm coupling usually has more predictable coupling characteristics, which can make a design’s  life easier.  This paper compares the chacarteristics of diaphragm couplings versus the gear (dental) type couplings in marine applications.  Applications of couplings for main propulsion and auxiliary equipment are discussed.  The methods used to analyze the design and calculate the forces and moments generated by both the gear coupling and the diaphragm coupling are also provided. These analyses are used to show that the forces and moments generated by a diaphragm coupling are not predictable, but are usually lower than those of a gear coupling.  The paper shows that a diaphragm coupling can provide a more predictable, reliable alternative to the gear coupling for advanced marine applications. 

Volver
* Crab
- Alaskan King crab boat casualties – R. L. Storch – 1978, January 

A casualty review of the Alaskan king crab fleet is used to provide insight into thew causes of the high loss rate experienced by these boats.  The casualty data include a general overview and more detailed discussion of 13 specific cases. Based on the casualty analysis, recommendations are made concerning vessel arrangements, stability analysis and vessel operation.

- Small boat safety: the Alaskan King crab boat experience – R. L. Storch – 1980, July.

A two-year-long research project concerning vessel safety problems in the Alaska king crab fishery was recently completed. Preliminary results of the casualty analysis part of the study were presented in “Alaskan king crab boat casualties”, Marine Technology, January, 1978. This paper presents the first results of the casualty analysis, and then applies those results to recommended safety-oriented design features. Although these recommendations were  formulated to apply spedifically to king crab boats, in many instances they may be applied to any of the related classes of small boats, commonly referred to as industrial vessels.  Design recommendations are presented in the areas of vessel arrangements, subdivision, procedures for performing stability calculations, and the format for presenting stability information. Specific recommendations are made concerning deckhouse location, lazarette design, and crab tank size, including a rule-of-thumb free-surface limit. A sample stability information report form is also presented.

Human factors are shown to be extremely important in king crab boat casualties. Design features that can reduce the indidence and severity of human error are discussed and procedures to increase communication between naval architects and fisherman are proposed. 

Volver
* Cracking
- Subcritical crack growth and ship structural design – P. H. Francis, J. Lankford, Jr., F. F. Lyle, Jr. – 1976, April.

A review is made of the factors which influence subcritical crack growth in conventional and high-strength, low-alloy Steels of the type used in primary and secondary welded ship structures. The types of influencing factors considered are the metallurgical parameters, the fracture mechanics of the crack tip processes, the loading state, and the mechanisms of environmental attack.The fatigue process is separated into the crack initiation and (subcritical) crack propagation stages, and the relative influence of the above factors is discussed for each of these stages. Following this re-


   view, a basis for a design criterion is established for safe-life design of welded cargo ship structure. Two specific


   criteria are advanced; one which utilizes only the endurance strengths if the weldment types employed for constant-


   amplitude cyclic loading, and the other which sums the initiation and propagation lives each as governed by a spectral load distribution. These two criteria are compared, and existing gaps which need to be closed to elevate the confidence in the criteria are pointed-out.

- Fatigue crack propagation in an HSLA steel (MF-80) in air and in salt water – S. J. Gill, T. W. Crooker – 1990, July.

Fatigue crack propagation was studied in mF-80 HSLA steel in ambient room air and in 3,5 percent sodium chloride salt water. Region II fatigue crack growth rate (da/dN) data were obtained at to load ratios, R= 0,10 and R = 0,67.da/d/N values were found to be affected by both load ratio and environment, with the greatest  effect  being  caused by the combination of high load ratio and salt-water environment. Overall, the results of this study suggest that MF-80 HSLA steel may have slightly less Region II fatigue crack propagation resistance than other hig-strength steels of comparable strength.

Volver
* Crew boats
- Structural design of aluminum crewboats – J. S. Spencer – 1975, July.

This paper is a commentary on the design of crewboats and similar deep-vee-hulled planing boats constructed of aluminum. It includes a description of curent design practices and significant problems encountered in the design process. It suggests techniques that can be used to avoid deficiencies in the strength and integrity of the hull. 

Mathematical expressions that will enable the naval architect to estimate design loads over any portion of the hull bottom have been developed from the latest research efforts, and it is hoped that future full-scale testing wiil refine even further the methods of predicting slamming loads. Recommended design loads for other parts of a vessel, and allowable design stresses, are also given. A worked example has been included to demonstrate the design process for a typical Gulf of Mexico crewboat.

- A synthesis of aluminum crewboat structural design – W. A. Henrickson, J. S. Spencer  1982, January. 

The need exists for a simplified structural review guide to enable U.S. Coast Guard marine inspectors to verify the structural adequacy of aluminium crewboats. The authors have developed such a guide.  Typical existing crewboat forms and service speeds have been used to reduce the determination of impact pressures to a function of length and displacement. A design stress limit for the cyclic loading of the bottom structure has been determined based on wave observation data. Plating design has been verified by a comparison of sizing by beam theory versus  elastoplastic analysis. A simplified grillage analysis has been used to determine the level of support provided by longitudinal plate girders or keelsons. A worked example and tables of section moduli for typical extrusions attached to plating are included as appendices.

Volver
* Cross section
- Cross section of experience in SafeHull applications – P. G. Rynn, C. E. Morlan - 1997, January.

This paper provides information regarding the use of the ABS SafeHull program/criteria for review of tanker and bulk carrier structures. It focuses on the submittal and review processes as carried out by the classification society in an effort to address the needs of the client. Detailed examples are provided which illustrate the necessary information to be submitted and the results of a typical review. The paper demonstrates lessons learned from the reviews which have been performed to date. The paper also includes a brief discussion of future program developments.

Volver
* Cruise
- A cruising boat – C. A. Curtze – 1976, October.

The paper discusses the tradeoffs and payoffs of designing and building ship capability, into a small cruising sailing yacht. A Norwegian rescue ship hull form, large three-bladed controllable-pitch propeller, nickel-cadmium batteries, shaft-driven generator, above average horsepower, a high degree of watertight  integrity, modest self-salvage capability, tugboat handling under power, low helmsman energy drain under all conditions, circumferential safety and grab rail, balanced rudder, diesel oil-fired range, and hot-water central heaating are all discussed, as they combine to fill the author’s requirements for seaworthiness, seakeeping ability, safety, maintainability, safety, maintainability self sufficiency, and comfort at seaa. 

- The emerging domestic cruise industry – J. H. Leeper, J. W. Boylston – 1987, January.

The U. S. market, with its higher per-capita income, generous leisure time availability, and open market entry, has become the world’s most lucrative market for ocean cruising. Cruise ships sailing from the United States serve six distinct markets: the Bahamas, the Caribbean, Alaska, Mexico, and inland/coastal. With the exception of the Alaska and inland/coastal markets, the trade is served almost exclusively by foreign-flag vessels. The Jones Act, which    restricts passenger service between consecutive U. S. ports to U. S.-flag vessels, together with the increased popularity for ocean cruising, has created a demand for U. S.-built/U. S.- manned cruise vesels that can operate in the inland/coastal market. Also, legislation allowing tax deductions for business conventions held aboard U.S.-flag vessels, coupled with a soft market for U. S. new construction and U. S. seagoing labor, has ulminated in the potential for an internationally competitive U. S.- flag cruise industry. This paper reviews the current status of the U.S.- flag cruise industry, its operating environment, the rules that govern its operation, and its probable future.

- A new cruise ship concept for Hawaii – J. W. Boylston – 1989, October.

The Hawaiian interisland cruise trade is presently served by two U.S. flag Vessels, the Constitution and the Independence. These vessels, in their 35th year, are approaching the end of their useful life and the only proposed replacement is the conversion of another existing vessel, the Monterey, which will enter the trade in 1988. As a Jones Act trade, any new replacement vessel must be built in the United States. The existing vessels employ U.S. crews and older, inefficient steam plants, but have a near zero capital cost. Any new competing vessel therefore suffers from its high initial capital (construction) cost and provide savings in operating costs and enhanced passenher amenities to compete. In this paper, the present cruise trade is examined, and a new concept design is proposed that will meet the needs of the growing Hawaiian cruise trade, provide a superior cruise atmosphere, reduce U.S. construction costs and, perhaps, provide a competitive service. The reduction of construction cost would be obtained by a unique vessel arrangement and method of construction, whereby the base hull and machinery are built in the U.S., but the accomodation is built outside the shipyard and transported in a unique fashion to the construction site. This method would be consistent with Jones Act requirements. The concept design has been taken to sufficient detail to be compared with another new, conventionally arranged, proposed Hawaiian cruise ship.

- Coastal cruise ship waste management – D. Dixon, G. Hugues – 2000, October. 

A review of the current regulations and a typical design of systems aboard a 300-ft (91 m) oastal cruise vessel accomodating 300 people are presented. Also presented is a review of the Alaska Marine Highway System equipment in order to help understand waste management practices aboard these vessels. Through an understanding of the current regulations and capabilities available both on existing vessels and new designs, it is hoped educated decisions can be made about future regulations.

Volver
* Cryogenics
- A new alloy steel for marine cryogenic applications -  G. E. Kampaschaefer, - F. E. Havens, D. A. Sarno – 1972, July.

The authors describe a new five percent nickel steel which is currently being considered for marine cryogenic applications involving the transport of liquefied ethylene and methane. The alloy combined with a unique heat treatment develops both high strength and good notch toughness properties at temperature below –150 F.

Results of weld tests are presented which show that filler metals and processes used for nine percent nickel  steel produce adequate joint properties with this new economical alloy.

Volver
* Current
- Combined wave and current forces on large-diameter submarine pipelines - J. M. Andres – 1989, January.

This paper deals with the analysis of combined wave and current forces acting on a 8.3-ft-diameter, 70-ft-long submarine pipeline mounted on a steep slope at Keahole Point on the Island of Hawaii, Havaii.  Force transfer coefficients have been obtained for a large number of wave and current conditions. In the absence of strong currents, mean values of wave force coefficients calculated by a frequency-domain method have proven to predict extremely well the distribution of peak wave forces. In cases where current effects are relevant, a wave-   by-wave analysis of the loads indicates that , for the range of Reynolds numbers and Keulegan Carpenter parameter covered in this study, the inertia coefficient decreases as the value of the ratio of current to maximum wave velocity increases. The same result is also found by a mean-square method in which overall force coefficients are computed for the whole record length. 

- Behavior of a moored ship in unsteady current, wind, and waves – J. O. de Kat, J. E. W. Wichers – 1991, September.

The influence of wind, waves and current on the dynamic behavior of a single-point moored ships is investigated.

Numerical simulations were used to compute the low-frequency motions of a tanker in the horizontal plane and the bow hawser force. Parameters varied comprised loading condition, hawser length and environment. A detailed overview is given of the theory for calculating the various force contributions in the numerical model.  The onset of unstable motion behavior is described for both steady and unsteady wind, wave and current conditions. Unstable behavior tends to be more predominant for the lightly loaded condition. In the fully loaded condition the vessel behavior is generally very stable, except when the current direction is unsteady. 

Volver
* Cutter
- The future of minimal manning and its effects on the acquisition and life cycle costs of  major Coast Guard cutters – M. A. Green – 1999, January.

Since the 1970s, the world’s merchant fleets have been pursuing crew reductions as a way to cut costs; however, the United States military has been slow to adopt this trend. In the current age of tight budgets and defense cutbacks, the Coast Guard and Navy can no longer afford to continue in this manner. Both services have now initiated research and acquisition projects which address minimal manning. These projects must be carried out and minimal manning practices implemented if our sea going services are expected to maintain their edge as world leaders.  This paper presents a study designed to research the quest for minimally manned crews and its applicability to military vessels.  It is meant to provide guidance to the United States Coast Guard  and other interested parties on future surface combatant ac  quisition projects including but not limited to the Coast Guard Deepwater Program. Emphasis is placed on the theory behind automation and the organizational impacts associated with minimal manning.

Volver
* Curves
- Calculating curves of form using the hand-held programmable calculator – P.B. Cromer-       .1979, July.

This paper describes a program which the author has written for a programmable calculator for computing curves of form. The properties of the trapezoid and the mathematical expressions for them, along with expressions for summing the longitudinal and transverse moments of inertia of the elements of area making up a waterplane, form the basis of the program. The author discusses these relationships, shows how they are put in forms most usable by the calculator, and explains their function in the program. The choice of the number and spacing of stations used in a given waterplane to produce offsets ofhalf-breadths for entry into the program is described, along with the three main uses for the program: doing curves of form for a hull in its early stages of design, making a final set of curves for a completed hull design, and computing a set of curves for an existing hull from its lines, construction drawings, or direct measurements. Finally, the advantages to the user of the program are described: a set of curves of form can be computed when and where it is needed, the accuracy is determined by how many trapezoids are used to approximate the waterplanes, and all calculations are performed automatically.    


- Calculating the cross-curves of stability using the hand-held programmable calculator          and printer – P. B. Cromer – 1981, April.

This paper describes a three-part program the author has written for the Texas Instruments 9 Programmable Calculator and PC-100A Printer for calculating the cross-curves of stability for a vessel at inclinations of 15, 30, 45 and 60 deg from its offsets. The intended application of this program is in preliminary design studies.  The program is based on the following assumptions, discussed in the “Basic ideas” section of the paper: The intersection of the draft and inclined waterlines at each stationcan be treated as the origin (0) of an x-y coordinate system; the areas of the immersed and emerged wedges can be approximated by the sum of areas of triangles; the centroid of each of these triangles can be locating by calculating the point of intersection of two of its medians; the areas of the two wedges can be made equal by moving the origin a certain direction and distance along the draft waterline; and the vessel’s vertical center of gravity lies at the bottom of the keel. The three parts of the program are explained in the paper’s “Program” section; they are Offset Encoding, Wedge Equalization and Moment Calculation, and Righting-Arm (GZ) Calculation. “Using the Program” discusses program restrictions and describes how the program is used to compute

cross-curves. The “Conclusions” section of the paper describes the advantages to the program user:  No wedge or Layer corrections are required, the actual or assumed KG is taken into account when the GZ is calculated, program operation is semi-automatic , and no large-scale full-body is required. In addition, the author has included an improved version of his curves-of-form program as an Appendix. 

Volver
* Damage
- Damage stability requirements for tank ships, chemical ships, and gas ships - J. W. Kime. R. E. Johnson, W. D. Rabe – 1976, April. 

This paper reviews the various U. S. regulations, international conventions and IMCO codes which contain damage stability requirements for tank ships, chemical ships, and gas ships. A brief history of damage stability standards and background on the development of the 1973 Pollution Convention, the IMCO Chemical Code, and the IMCO Gas Code are presented. The similarities and differences among the various damage stability criteria and requirements, with emphasis on the determining philosophies and assumptions, are shown. Finallly, the type of information to be presented in stability booklets and the extent of calculations required to develop that information are discussed and illustrative examples given 

- The new international standard for subdivision and damage stability of dry cargo ships - R. R. Gilbert, J. C. Card – 1990, March.

The U. S. Coast Guard does not have subdivision of damage stability requirements for dry cargo ships, although for many years the U. S. Maritime Administration (previously the Maritime Commission) has required cargo ships built under their subsidy and loan guarantee programs to meet a one-compartment standard or subdivision.  The 1960 International Convention for the Safety of Life at Sea (SOLAS) recommended studies to be initiated on the extent to which it would be necessary and practicable to apply subdivision and damage stability requirements, having as its aim the formulation of international standards. After nearly 27 years, in September 1987 the International Maritime Organization (IMO) Subcommitte on Stability and Load Lines and on Fishing Vessels Safety agreed on a set of draft regulations. The IMO Maritime Safety Committee (MSC) in April 1988 approved the draft regulations and published them as MSC/Circ.484. The MSC in April 1989 set the Required Subdivision Index, and finalized the regulations.

They are scheduled to be adopted into the 1974 SOLAS Convention in May 1990, and will then come into force in February 1992. On April 6, 1988, an Advance  otice of Proposed Rulemaking, based on the IMO draft regulations, was published in the Federal Register. This initiated Coast Guard action to require dry cargo ships, both U. S. and foreign, to meet the new subdivision and damage stability standard. This paper recounts the problems leading up

 to the establishment of the new international standard, explains the various factors involved in the formulation of the probabilistic method of measuring subdivision, and explains how to apply them to the design of ships.

- One-compartment damage survivability versus 1992 IMO probabilistic damage criteria for dry cargo ships – R. J. Sonnenschein, C. Yang – 1993, January.

No international or U. S. Coast Guard requirements for the damage of dry cargo ships existed until February 1992, when an international, probabilistic damage standard for dry cargo ships was adopted by the Internacional Maritime Organization (IMO) and the U.S. Coast Guard. A deterministic one-compartment damage standard has been applied the most U.S.-flag dry cargo ships built since 1937, either voluntarily or as a requirement for Federal assistance under the Maritime Administration. Despite some of its inherent deficiencies, it appears that the one-compartment has invariably resulted in the construction and operation of cargo ships whose damage survivability considerably exceeds the minimum survival criteria of the new IMO rules. Some weaknesses in the IMO damage rules are discussed and modifications suggested. The results of sensivity studies incorporating proposed modifications are presented for a sample of U.S-flag cargo ships. An evaluation of results suggests that the IMO rules in some instances may not go far enough in precluding unsafe ship design or operating practices; however, the proposed modifications will generally achieve much closer agreement between the survival requirements for these two methods. It is recommended that the proposed rules be modified to reflect a more rational approach in accordance with commonly accepted naval architectural practices, and to assure the highest level of damage survivability that is economically feasible.

Volver
* Deck

- An analysis of the ultimate strength of deck structures under in-plane loads – Y. Shapir, G. J. White – 1983, July.

A step-by-step procedure for determining the mode of failure and the ultimate strength of ship deck structures under in-plane compressive loads is developed. A comparison of several analytical theories for the buckling strength of deck structures in the elastic and inelastic zones is presented and the reason for the approach taken at each step is   explained. The final result is a simple flow chart for this procedure and an algorithm which is easily adapted to most computer systems. The procedure is compared with experimental results and a method for determining reasonable size factors of safety (or correction factors) to account for initial deflection, residual stresses, etc., is presented.  An example coding in FORTRAN IV for use as a subroutine in larger programs, or as a simple program itself, is given.

An example structure is solved to explain each of the steps of the procedure.  

- Aircraft/deck interface dynamics for destroyers – P. J. F. O’ Reilly – 1987, January. 

The interface between vertical takeoff and landing (VTOL) aircraft and destroyer and frigate type warships involves a great many factors. This paper discusses a computer analytical technique which permits dynamic analysis of the air craft landing or taking off from a moving deck or being handled or stowed on the ship.  A condensed explanation of how the synthetic time histories are generated is contained un the Appendix. Two examples of how the techniques has been used are included:  first, a Recovery Assist and Secure System (RAS) analysis, and second, a pilot landing aid system, the Landing Period Designator (LPD) research program.

Volver
* Desalination
- A new concept in marine desalination – The thermal compression distillation plant - P. Liu – 1990, May.

A new packaged thermal-compression distilling plant for submarine applications is described. The new concept is based upon a thermal compressor (steam jet) instead of a mechanical vapro compressor; the result is a simple relatively maintenance-free desalinator that is smaller, lighter, quieter, and less costly than existing submerged-tube or mechanical vapor-compression plants being used aboard submarines. System diagrams and outline drawings  of a 12 000-gallons per day (gpd) main distilling plant are presented. Also presented is the design of an electrically heated thermal-compression 3000-gpd plant for standby service. 

- Development of a centrifugal reverse-osmosis desalination unit of intermediate scale - P. M. Wild, G. W. Vickers, D. A. Hopkin, A. Moilliet – 1990, May.

A centrifugal reverse-osmosis desalination unit (ROD) offers many advantages over a conventional ROD.  A centrifugal unit is more energy efficient, operates with lower levels of noise and vibration, and is not subject to the seal degradation and corrosion problems typical of a conventional unit. A centrifugal ROD producing 2600 litres per day of fresh water from seawater at 12ºC is described.  The patented design incorporates features which overcome problems that have previously restricted such units to very large-scale applications.

Volver
* Designer
- The professional liability of marine designers and constructors – W. N. France - 1981, April.

The past 20 years have seen a rapid increase in the number of liability suits involving professionals and skiled tradesmen. While the discussions of liability for shoreside professionals are legion, a corresponding analysis for the marine designer and constructor does not exist.  This paper describes the development and presente application of the several theories of liability applicable to major designers and constructors for vessel design and construction defects. Emerging theories of liability are discussed to discern trends that are likely to affect the marine  Destroyer.

- Evaluating seakeeping performance of destroyer-type ships in the north Atlantic - N. A. Hamlin, R. H. Compton – 1970, January.

 A technique for the evaluation of the seakeeping performance of destroyer type ships is presented and applied to four radically different hypothetical ship designs. The procedure involves first the determination of the responses of the four ships to realistic North Atlantic sea spectra, using linear superposition techniques, and assuming the vessels are in short-crested, irregular head seas. Calculations are based upon theoretical response amplitude    operators obtained by applying strip theory to determine the response of the vessels to regular waves.  The final evaluation is then obtained in the form of a long-term probabilities of not exceeding stated numerical indices of performance as functions of ship used.

- The DDH 280 class design – K.P.Farrel, R.E. MacLaren, C. L Bennettt, J. D. S. Reilley,   K.L. Redman, A. E. Partridge – 1972, January.

The first part of this paper presents an outline of the studies and decisions which preceded the DDH 280 design. 

Accordingly, it begins with the development of the concept, the design plan, the procurement plan, and the drawing processes. The second part of the paper discusses the principal systems which are incorporated into the ship. 

Emphasis is given to special features such as the bridge-controlled gas turbine propulsion plant, the integrated weapons system, and the helicopter aviation facilities, all of which have been developed in Canada to satisfy Canadian defence requirements.

- FFG7 class frigate and DD963 class destroyer marine gas turbine propulsion systems  maintenance and operational training facility – R.J.D. Rocca, J.D. Stehn – 1985, January

The need for a gas turbine training facility became apparent with the introduction into the U.S.Navy fleet of the first ships of the FFG7 Frigate and DD963 Destroyer Classes with a gas turbine propulsion plants. This facility, constructed at the Great Lakes Naval Training Center, provides “hands-on” training for maintenance and operation of marine turbines and associated propulsion plant components and controls and their piping and electrical systems. The Navy intends to train at this facility approximately 1000 personnel per year in the use of their latest and newest propulsion plants. The design of the facility reproduces as closely as possible the existing machinery and control spaces of the two different classes of ships and integrates them into a single main building with the school and the mechanical equipment wings. This paper presents an overview of the need for well-trained, qualified naval personnel to man the expanding the marine fleet of marine gas turbine propulsion systems, existing training facilities and the various stages in the development of the FFG7/DD963 Gas Turbine Maintenance and Operational Training Facility. In regard to the facility, the paper discusses the planning and managing of the project; development of the designs for the building and propulsion plants; construction of the building facilities and FFG7 plant; the fabrication, transportation and erection of the FFG7 within the building; and the testing and operation of the FFG7 plant since light-off.  Major emphasis is given to the FFG7 plant since the DD963 plant is being reconsidered in conjunction with the CG47 upgrading and is awaiting a decision to proceed. 

- Effects of length on frigate and destroyer performance and cost – J. L. Colwell - 1988, October.

The major effects of hull length on frigate and destroyer performance and cost are examined by comparing design candidates with common design requirements, but with different lengths. Three hull forms are considered; one is representative of contemporary NATO practice, one is relatively long, and one is relatively short. In some cases, the long hull form provides the least expensive design solution, as it can satisfy common design requirements with lower installed propulsion power. When comparing ships with the same propulsion system, the platform acquisition cost of the longer hull form is generally slightly higher than the contemporary and shorter hull forms (within 1 percent); however, in some cases both the long and the contemporary hull forms have lower platform acquisition cost than the short one.  Comparison of design candidates indicates that, even when the longer ships has higher platform acquisition cost, it has sufficient performance, arrangement and future cost advantages to justify the higher initial expense. 

Volver
* Dinner boat
- MV City of San Francisco: design and operations – P. A. Gow, E. C. Hagemann, R. E. McComb, P. M. Watson – 1986, July. 

One of the most active areas of vessel construction and operations today is in the field of excursion and dinner boats.

Vessels for this service range from the austere, purely functional sightseers to those which serve meals in the style of finest restaurants, in an atmosphere intended to enhance marketability. This paper describes the MV City of San Francisco, a totally modern dinner/excursion boat, providing first-class dining within the style of the 1920’s passenger    steamers.

Volver
* Distilation plant
- A new concept in marine desalination – The thermal compression distillation plant - P. Liu – 1990, May.

A new packaged thermal-compression distilling plant for submarine applications is described. The new concept is based upon a thermal compressor (steam jet) instead of a mechanical vapro compressor; the result is a simple relatively maintenance-free desalinator that is smaller, lighter, quieter, and less costly than existing submerged-tube or mechanical vapor-compression plants being used aboard submarines. System diagrams and outline drawings  of a 12 000-gallons per day (gpd) main distilling plant are presented. Also presented is the design of an electrically heated thermal-compression 3000-gpd plant for standby service. 

- Development of a centrifugal reverse-osmosis desalination unit of intermediate scale - P. M. Wild, G. W. Vickers, D. A. Hopkin, A. Moilliet – 1990, May.

A centrifugal reverse-osmosis desalination unit (ROD) offers many advantages over a conventional ROD.  A  centrifugal unit is more energy efficient, operates with lower levels of noise and vibration, and is not subject to the seal degradation and corrosion problems typical of a conventional unit. A centrifugal ROD producing 2600 litres per day of fresh water from seawater at 12ºC is described. The patented design incorporates features which overcome problems that have previously restricted such units to very large-scale applications.

Volver
* Dock
- The construction and testing of a 33,00-ton (m) lift floating dry dock – H. J. Warnke - 1975, April. 


   The constantly increasing volume of world trade necessitates continuous enlargement of international merchant fleets. The number and size of new ships have risen sharply in recent years. In order to keep up with the demand for new ships, the world’s shipyards have had to invest large sums of money, and will be forced to continue to do so. 

These developments lead in their turn to the necessity for greater service and repair capacities.  This paper describes the way in which the installation of a new 33,000-ton floating dock enabled Jacksonville Shipyards, Inc, of Jackson ville, Florida greatly to enlarge their service and repair capacity.

- Large floating dry docks for large ships – P. S. Crandall – 1976, April. 

Advances in floating dry docks and transfer systems enable the floating docks to meet new needs of launching and repairing the very large vessels so important in today’s shipping, as demonstrated at several U. S. yards.  At most sites, floating dry docks are competitive economically with both basis dry docks and shallow basin building docks.

They can be designed to handle as large ships as necessary, are relatively expandable, can be sold and moved, use free water space instead of valuable real estate, and can assume controlled drag and list. They can be built in two sections to give the versatility of independent use and so improve the duty factor. With modern transfer systems, floating docks offer a convenient way to build in the yard and safely launch into (or retrieve from) the water.  Steel docks with present-day hull protection should serve efficiently for 50 years or more, an acceptable period in view of ever-changing industry needs. 

Volver
* Double bottom
- Effectiveness of double bottoms in preventing oil out-flow from tanker bottom damage  incidents – J. C. Card – 1975, January.

Shortly after the Torrey Canyon stranding, worldwide public opinion began pressuring the maritime community for pollution-free tanker designs. Perhaps the most widely discussed pollution abatement design feature is the double bottom.  In U. S. water from January 1996 through April 1973 there occurred 30 pollution casualties that resulted from tanker bottom damage.  The paper examines all these accidents to determine how effective double bottoms would have been in reducing their number as well as the amount of oil outflow. Results indicate that a double bottom whose height is one-fifteenth the beam could have been effective in preventing outflow in 27 of the 30 casualties examined. 

- What’s happening with marine environmental regulations – R.L. Brown, T. H. Robinson -  1975, July.

The cleanliness of our waters and air remains a prime concern of our citizenry, industry, and government. The U. S.

Coast Guard has the responsibility to assure adequate standards are set for various types of vessels to prevent or minimize the discharge of pollutants into our waters. Standards dealing with tankship and tank barge design, tank slops, oily bilge wastes, spill containment, and vessel sewage are discussed in this paper. Information concerning proposed vessel operational requirements and vapor recovery is also presented. 

Volver
* Drag
- Hydrodynamic aspects of drag reduction with additives – P.S. Granville – 1973, July.

The hydrodynamic aspects of drag reduction with additives are presented.  The fundamental properties of this remarkable phenomenon are described. A brief history is outlined from anomalous results in pipe flow, through strange effects in the Texas oilfields and to the current research efforts.  Correlation bye means of the velocity similarity laws of turbulent flow is explained for drag reduction in pipe flow and for the boundary layers on bodies.

The limits of drag reduction are also explained on the basis of the interactive similarity law. The peculiar role of viscoelasticity is examined. Naval architectural applications are reviewed. 

Volver
* Drawing
- Responsibilities pertaining to drawing approvals during ship construction and modification – K. W. Fisher – 1991, November. 

This paper discusses the obligations and responsibilities of the shipowner and the shipyard pertaining to the approval of drawings during ship construction or modification, and the resolution of disputes that frequently arise as the result of misinterpretation of or ambiguity in contract language. The reasons for transmittal of drawings between the builder and contractor (shipowner) are reviewed, and sample statements from standard contracts in the U. S., Europe, and Japan are compared. The author fashions a typical conflict between principals which exposes the confusion produced by ambiguous definitions in contract language. 

Volver
* Dredge
- New approaches to the design of hopper dredges – E. P. Fortino – 1980, October.

Three new hopper dredges of different sizes and mission performance are currently under construction for he U.S.


Army Corps of Engineers. This paper describes the particular features of the dredges that constitute advances in the state of the art, and reviews the philosophy behind their design. In addition, the author demonstrates how this new dredge fleet, through smaller than earlier fleets, will improve the Corps’ capability, for both civilian and military purposes, to maintain all U. S. coastal waterways as well as locations overseas that are of interest to the United  States. Finally, damage stability requirements and noise abatment specifications are treated in separate appendices.

- Hopper dredges and certain aspects of their design – J. P. Martin, L. J. Mauriello - 1983, April.

In recent years there has been a resurgence of hopper dredge construction and consequently a renewed interest in the design of such vessels. Principal physical and operational characteristics of this type of dredging plant are described briefly. Certain aspects of their design ara discussed with particular reference to proposed regulatory   requirements, various features of new hopper dredges recently constructed or presently under construction both for the Government and private dredging contractors, and other current developments. 

- Dustpan dredging- a unique concept – J. P. Butler, R. C. Lockwood – 1983, October.

Dustpan dredging is a unique method which has been in use since 1893 and, until recently, exclusive to the U.S.

Army Corps of Engineers. The Corps’ Marine Design Center is presently involved with the design of a new dustpan dredge, its first new dustpan design since 1934. The application of state-of-the-art technology to this old dredging concept has posed some interesting problems and solutions. This paper presents an overview of the 88-year history of dustpan dredges and discusses in some detail several of their more interesting design aspects, past and   present. 

- The impact of extensive automation: a hopper dredge case study – J. G. Soland, W. A. Lowell – 1985, April. 

In recent years there has been a great emphasus on reducing ship operating cost, especially in light of the overall decline of the marine industry. This paper discusses the impact of extensive automation of a dredge, with special emphasis on reliability, maintainability, and overall manning requirements. More extensively automated systems are studied, along with the impact of designing machinery to be operated at reduced manning levels to satisfy American Bureau of Shipping rules, and actual manning required by the U.S. Coast Guard. 
   

Volver
* Drilling
- Floating-type offshore drilling vessels – D. J. Seymour, C.R. McCardell - 1967, October.

After two decades of oil exploration on the world’s continental shelf, various design types of mobile drilling rigs have evolved, namely the submersible, the jack-up, and the floater. The authors consider that the current  stage of development of these rigs has sufficiently established design patterns which are worthy of investigation and review.  The authors have selected the floater type for discussion and presentation as being of germane interest to the naval architect and marine engineer. Section 1 of the paper reviews the design aspects of floating drilling vessels by considering them in two groups: “surface hull” type and “column stabilized” type. Functional design requirements are discussed, including some fundamentals on rotary oil drilling to familiarize the naval architect with its basic techniques. Requirements and recommendations for deck areas and volumes are given, together with representative    weights for drilling equipment and vessel weight summaries. Hydrostatic, stability, and motion characteristics are compared between the two types. Structural design, safety features, and logistic support systems are reviewed.  Section 2 describes the offshore drilling vessel Reforma as typical of one of the large surface-hull-type rigs incorporating the latest drilling techniques and marine systems. The rig, one of a fleet of three, is owned and operated by Perforadora Mexico, S. A., a private drilling contractor under contract to Petroleos Mexicanos, off the east coast of Mexico. 

- A note on floodable length and subdivision of oil drilling rigs – H. C. Kim – 1968, July.

The floodable length and subdivision of a floating drilling rig is discussed. The use of three expanded concept is advocated: the margin plan, the margin angle, and the free-board margin. A method of finding the floodable length curve under these multiple conditions is presented with an example calculation of a hypothetical drilling rig.

- Design and construction of the dynamically positioned (drilling ship) Glamar Challenger – J. R.  Graham, K. M. Jones, G. D. Knorr, T. F. Dixon – 1970, April. 

This paper is a description of the dynamic positioned drilling ship, Glomar Challenger, referring to novel and unusual practices which should be of interest to marine and petroleum industries. Even today a seagoing ship with a 142-feet derrick is an oddity, although such derricks have been used in this capacity for over ten years.  Probably the most noteworthy technological advance of this ship is found in the dynamic positioning system.  To be able to hold a fixed position steadily and within 100 ft of that position and to be able to maintain position and orient the ship throughout the compass azimuths makes exciting work and oceanic exploration quite practical.  The ship itself is a proven combination of marine and petroleum technologies aided by a power plant originally developed for the locomotive  and petroleum industries. The aerospace industry has contributed satellite navigation and acoustic position sensing systems.  In total, Glomar Challenger represents a practical and workable combination of industries, proven in service by the drilling to date of more than 20 core holes in the deepest parts of the North and South Atlantic Oceans. In four months of operation there has been no lost time due the weather or malfunctioning of the positioning system while driving.

- Motions of a semi-submersible drilling platform in head seas – C.H. Kim, F. Chou - 1973, April.

A new method of predicting motions of a semi-submersible drilling platform in head seas is presented.  A strip method is appropriately employed for the estimation of the hydrodynamic forces and moments on each member of the immersed structure oscillating in head seas.  All hydrodynamic interactions among the immersed component members are assumed to be negligible. Predicted motions for a catamaran-type semi-submersible drilling platform in head seas are compared with corresponding results of scale-model tests. Conclusions are drawn from this comparison and recommendations for future study are given.

- Current trends in offshore drilling rigs – C. E. Zumwalt – 1973, April

The increasing global energy requirements have caused a large demand for mobile offshore drilling vessels.  More sophisticated, cost-effective vessels are necessary to operate in the often severe wind, wave, ice, current, and deep-water environments. Through the efficient use of data processing, aerospace structural and advanced hydrodynamic techniques and instrumentation, the state of the art of drilling vessel design and operation has progressed considerably in recent years. Increasing sophistication will be necessary to develop future   generation of offshore drilling systems.

- Evolution of the design of a jack-up type offshore structure – R. P. Giblon, V. U. Minorsky – 1975, January.

Naval architects have greatly diversified their work in the past few years and are becoming involved in ocean engineering, among other pursuits. This paper describes a basic concept for a jack-up drill rig in deep water, using a trussed Structural platform at mid-water depth to reduce the leg spans to acceptable lengths.  Next, it describes how this idea was adapted by steps to the design of a steel, gravity-type, self-erecting production platform for a specific North Sea field, and reasons are given for the advantages of this design.

- Photogrammetric surveys of the COGNAC jacket structure – J.F. Kenefick, D.A. Huete -  1980, July.

The three sections of the jacket for Shell Oil Company’s “COGNAC” drilling platform, when mated together, stand nearly as high as the Empire State Building. Because of the size of the sections, fabrication schedules, and the schedule for lowering the sections into place in the Gulf of Mexico, it was not possible to physically test the fit between sections beforehand. To assure that the sections would properly mate underwater, a vigorous surveying and   mathematical analysis program was undertaken as an integral part of the construction process. Analytic photogrammetric triangulation was one of the three survey techniques employed. Photographs of the jacket section were taken from a helicopter, from an inflatable raft and from the ground. Measurements made on these photographs were computer processed through photogrammetric programs to produce as-built plan dimensions and elevations of structure’s  legs at their mating faces with a tolerance of about  3/16 inch. These data, along with data produced by other surveys, were used by Shell engineers to aid predition of the fit between the jacket sections.  In the final analysis  it was found that any one of the survey methods would have given satisfactory results.  However, the   photogrammetric survey required the least amount of on-site preparation and cased relatively little interference with other ongoing work. Also, the photogrammetric survey produced additional data which could not be readly obtained by the other methods. 

- Optimal preliminary selection of mobile offshore drilling units – C. E. Zumwait - 1982, October. 

A comprehensive, systematic method for selecting a mobile offshore drilling unit is presented. Going beyond the normal, simplistic cost analysis, the procedure includes the unit’s performance capabilities and operating time as criteria. The analysis evaluates the suitability of the broad classes of units and/or specific units for the intended operating program. At key points in the analysis subjective decisions are made by the evaluator in keeping with his specific perspective and drilling program needs. Thus the selection utilizes both the quantitative information available on the units and planned drilling program as well as the qualitative decision-making ability of the evaluator.  As an example, an evaluation of a general series of units for a multiple-location, multiple-well North Sea drilling program is presented.

- Arctic offshore engineering – An overview – P. G. Noble – 1983, October.

The paper examines the state of the art of offshore drilling operations in the ice-infested Beaufort Sea region of the Canadian Arctic. As exploration and drilling proceed farther from the shoreline into deeper and more hostile waters, new concepts are evolving in Arctic engineering technology to permit the economical recovery of vast resources of oil and gas over an extended season. Several of these innovations, including a deep-hulled drillship designed to protect the marine riser and reduce ice forces, artificial islands of the caisson type, and the use of massive icebreaking dredges, are described and illustrated.

- CIDS: a mobile concrete island drilling system for Arctic offshore operations – S. B. Wetmore, H. D. Ramsden – 1984, January.

This paper describes a unique system that can provide an alternative to gravel islands as a means of supporting drilling operations in shallow Arctic waters. The concrete Island Drilling Systems (CIDS) is composed of modular concrete “bricks” stacked one on the top of the other which, in turn, support a barge-mounted drilling rig.  Sequentially stacking these modules provides a great deal of flexibility in siting the modules in water depths of 18 to 52 ft. The modules incorporate an efficient concrete “honeycomb” structural system that offers inherent longitudinal, transverse and torsional strength. The superior strength of the CIDS, coupled with its massive ballasted weight, enables it to withstand the ice pressures prevalent in the landfast ice areas of the Arctic. Several key featurs of the CIDS make it a unique and economically  advantageous exploratory drilling platform.  Because it is modular, the CIDS reduces construction and transportation problems and allows the use of various configurations that can be modified to suit the water depth requirement. No dredging or gravel-hauling activity is associated with the CIDS since the gravity load is achieved by merely ballasting the modules with seawater.  The entire system, with the drilling rig intact, can be relocated by pumping out the saltwater ballast and towing the CIDS to a new site. No rig demobilization or “under dredging” of caisson fill is required. The use of concrete insures a long-lived structure that can be reused on many wells.  

- Drilling and production platforms for Arctic offshore development – B. C. Gerwick, Jr. -  1984, April. 

Rapidly expanding development is taking place in the Arctic and sub-Arctic seas of Alaska and Canada, driven by the discovery of immense resources of oil and gas and favorable geophysical conditions in adjoining areas.  The Arctic regions are dominated by sea ice, from the central polar pack to the pressure ridges and rubble piles that form in the shear zone along the periphery. In the east, adjoining Labrador and Newfoundland, icebergs are encountered.  Storm waves and surges during the summer, strong seismicity in certain areas, and weak and construction-difficult soils in many areas combine to make the design and construction of platforms abnormally difficult.  Existing platforms for offshore exploration include sand and gravel islands in shallow-water areas, floating drillships accompanied by ice breakers, a concrete caisson-retained island in the Canadian Beaufort sea, and a converted VLCC, grounded on a prepared embankment and given additional protection by artificially constructed ice rubble.  At the present time, two steel caissons, designed to be filled with sand after founding, and one floatring drilling structure are under construction.  In the design and planning stage are a number of new concepts for caissons, mostly constructed of pre-stressed ligthweight concretem designe to resist global forces in the range of 150 000 kips or more and local concentrated forces of 800 to 1000 psi over small areas. Prestressed lightweight concrete appears well suited to the demands of Arctic service.  The towing, deployment, founding, and subsequent removal of exploratory platforms demands    considerations of a wide variety of naval architectural aspects. One of the more critical areas facing designers is how to determine the forces and displacement caused by impact from a large ice floe or berg.  The compliance of the structure and the hydrodynamic dissipation of kinetic anergy need to be considered, as well as the crushing of the ice. 

The successful development of the Arctic demands consideration not only of a wide range of engineering  and naval architectural aspects but also their integration with ecological, social, political and economic considerations.

- An investigation into the loss of the mobile offshore drilling unit Ocean Ranger – R. E. Johnson, H. P. Cojeen – 1985, April.

The loss of all 84 persons aboard the mobile offshore drilling unit (MODU) Ocean Ranger on February 15, 1982 and 123 of the 212 person aboard the MODU Alexander L. Kielland on March 27, 1980 are dramatic examples of MODU accidents.  One of the purposes of this paper is to describe the investigation process undertaken by the National Transportation Safety Board (NTSB), the U. S. Coast Guard and the Canadian Royal Commission to determine the cause of the capsizing and sinking of the Ocean Ranger. In that regard, the NTSB analysis and findings are presented.  A number of other MODU casualties are summarized in order to put this casualty into perspective.  The responsibility for the safe operations of these complex and expensive platforms must be shared among regulators, vessel owners, drilling contractors, operators and labor organizations. The paper examines the national and international rules and regulations that are in place relating to design, construction and operation of MODU’s.  The NTSB recommendations are put into this shared-responsibility framework.

- Semisubmersible design considerations – Some new developments – C. N. Springett, M. W. Praught – 1986, January. 

This paper reviews the basic stability considerations applied in the design of semisubmersible drilling units.  Rules and regulations governing the stability of mobile offshore drilling units (MODU’s) were first introduced in the late 1960’s.  There has been considerable debate over the level of safety achieved in the present generation of MODU’s   based on existing rules. The assumptions implied in the early rules are discussed and the merits of a “yardstick” approach to the rules are presented. The paper summarizes the evolution of stability rules for mobile offshore drilling units and describes how the rules have changed due to public reaction to several major disasters. 

- A new monohull form development as applied to an offshore drilling unit – F. Y. Michael,  D. B. Waller – 1986, January.

A new monohull form has been developed specifically in the attempt o combine certain advantages of the semisubmersible and conventional ship shape drilling vessel into a vessel of unique design.  The new hull form represents a well-balanced workable design particularly suited to ships where seakeeping, environmental operability and overall cost-effectiveness are the primary requirements.  The basic advantages of the new monohull form when applied to a drillship are as follows: (1) excellent motion characteristics (motions approach those of a comparable semisubmersible); (2) economical advantages in hull fabrication due to the use of straight line frame and developable surfaces; (3) high payload-to-displacement ratio compared with a semisubmersible; (4) large usable deck area compared with a conventional drillship; (5) safety – substantially improved intact stability characteristics, thus incorporating a major advantage of a semisubmersible; and (6) a hull configuration that provides good structural integrity when compared with a semisubmersible. 

- Technical challenges associated with dry transportation – F.van Hoorn – 1987, January.

Less than twenty years ago the first jack-up drilling rig was transported “piggyback” on a submersible barge.  Dry transportation of extremely large and heavy cargoes has developed rapidly ever since.  Specialized ships have been designed and built; records (with regard to weight, size or complexity of the transport) have regularly been broken.  In this paper, the development of heavy-lift transportation is outlined, followed by a review of present heavy lift design criteria.  Technical challenges associated with several types of heavy-lift cargoes such as jack-up/semisubmersible rigs, dry docks, jackets, tension leg platforms, and modules are discussed.  The importance of the transportation engineer’s involvement  in the preliminary project engineering stage is emphasized. 

- The relocation of the SSDC/MAT in 1987 – W. H. Jolles – 1990, July.

The Canmar SSDC/MAT drilling unit was relocated in the U. S. Beaufort Sea in the fall of 1987.  The relocation plan consisted of the initial breakout phase, the lift before the tow, the tow to the new drilling location, and the setdown on the new location. This paper discusses some of the experiences gained during the relocation.  The main concerns for relocation of a bottom-fouling drilling unit are the soil suction and adhesion effects, the time required for lifting free of the seabed, the instability during breakout, the control that can be exercised over the unit when it breaks free of the seabed, and the positioning and ballasting accuracy that can be achieved during setdown.  This relocation has shown that lift-off in adverse or soft cohesive soil conditions is not limited by the suction breaking capability of the unit.  The    relocation also showed that high horizontal positions accuracies were achieved during setdown.  Comparions are made between the target procedures developed in the planning stage and the actual procedures monitored during the relocation.  A brief description is given of the equipment installed on board as used for the control and monitoring of the operation. The design operating requirements of the unit are highlighted.

- Design practice for mooring of floating production systems – C.T.Kwan – 1991, January

A draft “API Recommended Practice for Design, Analysis, and Maintenance of Mooring for Floating Production Systems” was developed recently by the API Task Group on Mooring Design for Floating Structures.  This document is closely related to API RP-2P, “Recommended Practive for the Analysis of Spread Mooring Systems for Floating Drilling Units”, because both documents address mooring of floating units. However, this document is also different in many ways from API RP-2P because there are significant differences between a floating drilling mooring system and a floating production mooring system. Major differences of this document from API RP-2P are: (i) The design environment is significantly more severe; (ii) Dynamic instead of quasi-static mooring analysis is recommended; tension limits are relaxed; (iii) Guidelines for thruster-assisted mooring are included; (iv) Fatigue analysis is required.  In the course of developing the Draft RP, the API Task Group has done some fundamental work to establish a rational design practice for FPS mooring systems. This paper highlights the new design practice, presents its basis, and points out areas where future work is needed.

-  Status of deepwater production systems – E. E. Horton – 1991, January.

As oil exploration and production moves farther offshore, innovative technology is required to exploit energy resources in ever deeper waters.  This paper covers two areas of deepwater production: offshore Brazil and the Gulf of Mexico.  The types of wells and their capacity are described as well as the alternative platform designs, both fixed and semisubmersible, being used to recover both oil and gas from depths greater than 1500 ft.  The paper outlines why these deepwater regions are of interest now and describes developments that are expected in the near future. 

- Ocean Scout conversion to a multi-service vessel – B. D. Ambrose, R. E. Randall, J. Luke – 1997, April.

In today’s offshore market some older, smaller, and obsolete semisubmersible drilling rigs are finding a new place in the offshore industry as multi-service vessels capable of an array of tasks.  During the spring academic semester at Texas A&M University, College Station, Texas, the ocean engineering senior class of 22 students, working with industry and faculty advisors, produced a preliminary design for the conversion of the semisubmersible “Ocean Scout” to a multi-service vessel for operation in the gulf of Mexico. This report explains the major topics of the project addressed by the class which include vessel additions to create a variable deck load of 3000 long tons, a dynamic positioning system capable of stationkeeping in a one-year, nonhurricane storm event, and an economic analysis of the   conversion for a five-year project life producing a 38 month payback period. 

- A conceptual design of an underwater drilling rig – C. T. F. Ross, G. Laffoley-Lane - 1998, April.

The paper describes a design concept for an underwater drilling rig which can operate up to a depth of 5000 m below sea level.  The proposed main hull of the drilling rig is in the form of a thick-walled toroidal shell, although other possible forms are considered.  The proposed primary method of power generation is via pressurized water nuclear reactor.  Considerations are made as to the health and safety of the crew and also to the transport of the retrieved oil.

Volver
* Drogue
- Drogues: a study to improve the safety of sailing yachts – C. L. Hervey, D. J. Jordan - 1988, April. 

Sailing yachts, in particular those less than 45 ft in length, face the potential hazard of breaking wave capsize when sailing offshore.  A study was conducted using both model and full-scale tests to investigate the use of a drogue to alleviate the potential of capsize. In addition, a mathematical model was prepared which simulates the motion of a boat and drogue in regular waves and in a breaking wave strike.  The results have shown that this technique offers the promise of a large improvement in safety, and it can be readily applied to the current fleet of sailing yachts with only minor modifications to existing hardware.

Volver
* Dynamometer

- Nature’s dynamometer: hull performance profiles and dynamic resistance for sailboat hulls – J. N. Selness – 1989, July.

A new method for predicting full-scale sailboat hull resistance from full-scale coasting coasting tests is presented. A way to minimize the influence of the ship’s own wave is based on the creation of a “dynamic resistance” curve from several tests. Experimental results from tests conducted on an international Offshore Rule type sailboat are presented. The results show promise for future practical applications. 

* Economics
- The practical application of economics to merchant ship design – H. Benford - 1967,  January

Naval architects and marine engineers should apply practical economics to decision-making in ship design. 

A commercial ship is not an engineering success unless it is also a potentially profitable investment.  Profitability Is related to technical characteristics, and these relationships should be understood by the designer.  The paper gives a brief outline of several economic methods applicable to ship design, pointing out that the choice of criterion depends on such circumstances as whether revenues are predictable or not.  It continues with suggested methods for estimating weights and building costs for ships.  The problems of predicting annual transport capacity and operating costs are discussed in detail. There follow several comments on the practical application of all the foregoing ideas to decision-making in ship design.  Sample studies are appended.  Numerical values given in the paper are only intended to indicate trends.  There is no intent to present on estimating handbook; the emphasis is entirely on principles and methods of application.


- Great Lakes ore-carrier economics and preliminary design – O. Krappinger – April, 1967

Based on factual data from many sources the author has derived a compendium of information useful in the preliminary design of Great Lakes bulk carriers. The paper explains facile methods for estimating speed and power, weights, building costs, and operating costs for ore carriers ranging up to the 1000-footers allowed by the new Lock at Sault Ste. Marie. The author uses this information to derive a parametric study of optimum design  characteristics.  He concludes that the biggest possible ship is not necessarily the most economic unless particular attention is paid to expediting its port turnaround. The Appendixes explain how to apply probability theory to estimating weights, building costs, and annual transport capability. The material can be applied to any sort of ship and is of interest to the entire profession, not just to engineers in the Great Lakes area.

- Economics of super-barge operation – C.D. Miller – 1967, July.

The study covered by this paper was originally made in the Fall of 1963 and included a section on Great Lakes vessels.  The latter has been deleted and, along with other modifications, a brief comparison of tank barges versus tankers has been added.  The purpose of this report is to describe a particular application of the unmanned superbarge concept, involving dry bulk shipments, and in more general terms to cast some light on the relative economics of the super-barge versus ships. The scope of the latter is much too broad  for a report of this type and accordingly analyses are limited to a comparison of a few selected vessels in coastwise, ocean, and north of Hatteras trading.  Although 1962 cost data area used in cases 1 and 3 of the paper, it is believed, nevertheless, that the approximate economic relationships developed are still valid.

- Standards for engineering economy notation – H. Benford – 1968, July.

The Engineering Economy Division of the American Society for Engineering Education is preeminent in the United States in publishing papers on engineering economics. Is response to a long-felt need, that group hás recently adopted a set of recommended standards for the symbols and abbreviations used in engineering economics.  Those recommendations are published in The Engineering Economist, vol. 12, no. 4 (1967). 

I should like to propose that SNAME authors follow those standards. The proposed standards make sense, and I think the marine industry would be wise to make the change without delay.

- The economics of the containership subsystem – D. S. Miller – 1970, April.

The effects of a container operation on a traditional steamship company are discussed, and the need for planning emphasized. The “optimum” containership is defined, and the naval  architect’s  role in its determination is outlined. The two basic approaches to optimizing a system are described, and the limitations of each approach stipulated.  An algorithm which estimates both capital and operating costs for containerships is presented, together with relationships for capacities, weights, and dimensions. (The computer program is appended.) A typical algorithm output is presented, and its application to two basic types of optimization studies is described.

- The prediction of shipyard costs – L. S. Summers – 1973, January.

This paper presents the function, operating methods, a few problems, and suggested solutions for the estimator of a shipbuilding or ship repairing firm. Specifications and their effect on estimating are discussed.  The advantages to operator and yard alike that may obtained by using clear, simple, and unambiguous specifications are mentioned. 

The possibilities of standardized terminology to assist in achieving these advantages are also reviewed.

- Economics of Great Lakes shipping in a extended season – H. Nowacki, H. Benford, A. Atkins – 1973, July.

Just excerpts from the paper that are pertinent to the Movses Kaldjian paper titled “Ice strengthening of Great Lakes Ore carriers- a computer-aided analysis”.(see in the Index:  Icebreaking)

- Segregated ballast VLCCs: an economic and pollution abatement analysis -  P. M. Kimon, R. K. Kiss, J. D. Porricelli – 1973, October.

This paper presents the results of a study of very large crude carriers (VLCC) to determine the cost and effectiveness of variations in the capacity of segregated ballast and variations in arrangement expected to reduce oil pollution due to operational and accidental causes. The arrangements considered include double bottoms, double sides, doublé skin, and alternating cargo and ballast wing tanks. The paper concentrates on a series of 250,000-dwt tankers, but does consider the influence of size by including results for tankers of 120,000-dwt and 477,000-dwt.  The degree of effectiveness is estimated for both operational and accidental pollution based on the best available data. Sensitivity studies are provided to check general conclusions. Finally, estimates of the cost of preventing one cubic meter of oil pollution with each design are presented. A discussion of operating factors subject to a reduction in performance as a result of design is given. 

- Noise control on diesel tugs – T. R. Dyer, B. Lundgaard – 1973, October. 

The paper briefly gives acoustic definitions and explains the fundamental concepts used in noise control.  The mechanics of noise generation and the various methods used in noise suppression are explained.  The silencing program employed on two sister tugs, Edith Lovejoy  and Anne Carlander, is described in detail.  The acoustic treatment of the tugs is not identical and the resulting noise level differences are discussed.  Alternative acoustic  approaches are described and evaluated. The paper is illustrated with graphs and tables of noise levels, and shows typical vessel arrangements and acoustic treatment details.  A short bibliography is included.

- Tankers and the U.S. energy situation: an economic and environmental analysis - J. D. Porrricelli, V. F. Keith – 1974, October. 

The United States is facing an energy problem. The range of solutions varies from “the advancement of technology at any cost” to “a reversion to bucolic society”. Many of these solutions, while solving the energy problem, create na associated ecological problem. This paper illustrates a method by which additional oil can be safely imported to the U.S. by a marine transportation system. This marine systrem actually reduces the transportation cost of providing this energy and, more importantly, reduces the ecological damage to the oceans and beaches when compared with existing systems. The prospect of increasing oil imports for the United States at six or seven times the rate experienced in the past decade adds a new dimension to U. S. external petroleum logistics, particularly with respect to tankers and port facilities to accommodate them. The paper is divided into four major areas: (a) The U. S. energy situation and projected oil requirements; (b) the economics of tankers to import that oil to the U.S.; (c) the environmental impact of tanker transportation systems upon the U. S. ; and (d) the cost and effectiveness of those systems.

- Estimated return-on-investment of oil tankships – R. G. Walsh, Jr. – 1978, January.

A model to estimate return-on-investment of oil tankships is developed to assess the historical returns of various types of tanker ownership. Looking back in time may offer some guidance for the future and also expose pitfails of this investment area. Study results are that the return-on-investment for oil tankships has historically ranged from at best break-even to about 30 percent for the early 50’s and 20 percent for the late 60’s and early 70’s.  Debt  financing can be used to increase the rate of return on equity. In the mid-60’s because of increasing tanker size and overall tonnage capacity, charter market rates were at a long-term low. During this period the loss from operation was bellow the annual cost of debt. Therefore, to minimize the loss, remaining in operation was a better alternative than laying up the vessel. Because of these extreme results, market strategy must be one of correct timing of    tanker purchases in order to pay off debt financing or achieve sufficient capital recovery to be ready for protracted lower market rates. In developing the rate-of-return model the calculations require estimating tanker purchase price, operating cost, charter-market income, and resale or scrap value. In addition, assumptions are made on the types of financing available. These are the debt-free case, a standard percentage financed, and a leverage lease where 100 percent of the purchase price is financed. 

- Great Lakes transport of western coal: economic and technical analysis – V. H. Elste, R. M. Scher – 1978, April.

An investigation into the economics of transporting Western coal to consumers in the Midwestern and Easter demand Regions has been concluded, with a particular emphasis on the Great Lakes waterborne link.  The design characteristics of Great Lakes coal-carrying vessels are discussed in detail.  Specific problems involved in the transport of coal in bulk are related to design decisions, particularly in the areas of cargo-handling gear, cubis requirements, ship maneuvering, cargo thawing, and dust control. The relative performance of taconite carriers, specially built colliers, and combination vessels in the coal trade is discussed, together with a consideration of potential problems facing coal carriers diverted to the tacnonite trade. The economic effects of systematic variations in ship characteristics,  including dimensions, materials, proportions, and speed are considered. The impact of fuel price and of operation through the winter is also examined. A comparison of transport alternatives for various pairs of sources and destinations, based on total delivered cost and energy expenditure, including rail transport and transhipment, is made.

Finally, some conclusions are offered regarding the future of Great Lakes operations in view of the emerging coal 

- Predicting overhaul costs in public shipyards – J.J. Bryan – 1978, October.

Historical cost control data are reviewed on a nondimensional basis and a method is developed for fixed princing large, high-risk overhauls in public shipyards. This method is then applied as a control measure to monitor the projection of end cost. Recommendations are given which could improve the Shipyard Management Information System (MIS) and the shipyard’s ability to utilize information contained in this system.  By using the fundamental    conceopts presented in this paper as an educational tool, funds administrators can further develop the cost prediction, analysis and control processes. 

- Containership economics for effective decision-making analysis – N. Caracostas - 1979, October.

The principles of “production economic” theory are apllied to containership economics. The paper indicates how the complex nonlinear problem of selecting the ship container capacity and speed satisfying a given level of demand for container transportation can be solved, utilizing graphical procedures based on production theory.  The theory presented in the paper deviates from past procedures of ship optimization in that the optimization problem is examined in the light of transport elasticities, sailing intervals and imperfect competition among containership firms.  A containership fleet optimization example utilizing production theory has been included. 

- Estimating for a changing technology – H. D. Ramsden – 1980, January.

Over the years, estimators have been challenged to predict the costs of jobs to which they could relate by similar experience.  To the estimator this is a comfortable situation. Now, with increasing frequency, the estimator must deal with new elements and new environments for which there are little or no historical data.  In these instances the estimator must rely on his experience and judgment to develop his cost estimates.  Estimating for a changing  technology is no different from established estimating practices except that more care is required in data preparation.  Each item of a new requirement must be broken into elements which can be compared with similar elements for which there is an experience record. 

- Practical procedures for technical and econoic investigation of ship structural details - D. Liu, A. Bakker – 1981, January.

Local structural problems in ships are generally the result of stress concentrations in the structural details.  The intent of this paper is to show that costly repairs and lay-up time of a vessel can often be prevented, if these problem areas are recognized and investigated in the design stages. Such investigations can be performed for minimal labor and computer costs by using finite-element analysis techniques. Practical procedures for analyzing structural details are presented, including discussions of the results and the analysis costs expended. It is show that the application of the finite-element analysis technique can be economically employed in the investigation of structural details. 

- Optimization of segregated ballast distribution and its impact on tanker economics - D. W. Czimmek, C. R. Jordan – 1981, April.

The Intergovernmental Maritime Consultative Organization in 1973 proposed requirements for segregated ballast in an effort to eliminate pollution originated by ballast operations of tankers and possibly to reduce pollution caused by tanker accidents.  The most cost-effective application of these pollution abatement measures for tankers is the subject of this paper.  An existing very large crude carrier (VLCC) was used as the base ship for the studies on which the paper is based. An optimization procedure for the distribution of segregated ballast within the cargo box for three basic concepts is outlined in the first part of this paper; the determination of an optimum construction concept is described in the second.  The optimum concept is derived from a comparison of ship economics. An economic evaluation for the conversion of the existing VLCC by modifying overall dimensions is presented in the third part.  Also a brief study of the economics for jumboizing the final tankers is included in Appendix 2.  The purpose of the paper is to enhance capital savings with the utilization of cost-effective tank arrangements for conversions and new constructions, as proposed in Part 1. The economic studies of Parts 2 and 3 should assist an owner in his decision to which   construction concept to employ for a major conversion of an existing vessel or for a new vessel. 

- The economics of oil spill cleanup – R. A. Bianchi – 1981, October.

The cleanup costs of large oil spills since the Torrey Canyon grounding amount to over 250 million dollars.  Other costs associated with these spills increase the total cost to at least one billion dollars.  The equipment and technologies that are commercially available to reduce the damage and resulting costs from these spills, and a strategy for implementing coastal defense system, are economically justified.  A new M.I.T. Sea Grant College Program which    was initiated in July 1979 is described. The industry- and government sponsored project entitled “Oil Spill Cleanup Economic and Regulatory Models” promises to provide a more complete and comprehensive study of the oil spill cleanup problem.

- A method for deriving the annual costs of capital recovery for commercial sailing ships - H. Benford – 1982, April.

The current interest in commercial sailing ships introduces some complications in ecnomic analyses.  This is because an appreciable part of the investment, namely, the sails, will usually have an economic life (and tax life) much shorter than that of the ship itself.  This paper presents a technique for establishing annual costs of capital recovery for ships and sails as two distinct steps in finding the required freight rate. A numerical example is added in illustration of the proposed technique. 

- Experience with heavy fuel – S. Mori – 1982, April.

Beginning in the fall of 1973, the oil crisis created a dreastic worldwide change in thinking about oil resources.  At  the June 1979 OPEC meeting in Geneve, the price of oil was raised substantitally, to some 20 U.S. dollars per barrel, and further forecasted to zoom up to more than  30 U.S. dollars in 1980.  According to our study of a 10,000-dwt cargo vessel, the fuel oil cost – even in 1979 – already constituted approximately 50 to 60 percent of the overall operating cost (excluding capital costs). In order to combat to combat this undesirable development, the marine diesel engine is strongly needed to materialize energy savings from every possible angle, and various measures for this purpose have been vigorously advanced.  One approach is the use of heavy fuel instead of the more expansive diesel oil, and this paper introduces one company’s experiences with this energy-saving method, especially in the following items: heavy fuel limitations engine types suitable to burn u to 1500 sec and UE engines up to 3500 sec; (2) engine room fuel system and accessories needed for up to 1500 sec and those for up to 3500 sec.; (3) problems still being  encountered with heavy fuel; (4) maintenance intervals and wear factors compared with running on diesel fuel; and (5) operation cost savings. Finally, an example is given of a slow-speed diesel versus a medium-speed twin engine installation for a pusher tug of less than 300 G/T (tug/barge system).

- Technical and economic considerations in developing offshore oil and gas prospects using floating production systems – W.J. Drawe, III, A. Raj, P. J. Rawstron – 1986, July.

This paper discusses the use of floating production systems (FPS) in developing offshore fields and includes consideration of rekated system and subsystem options. The system options are discussed from their relative technical and economic merits. Proven conventional and state-of-the-art technology as well as technical limitations are included.  A  decision tree matrix has been developed for use in the early planning stages to assist in determining preferred baselin options for selecting and approach. Systems from the mud-line upwards to the floating hull, and on-board systems are included. 

- Effects of length on frigate and destroyer performance and cost – J. L. Colwell - 1988, October.

The major effects of hull length on frigate and destroyer performance and cost are examined by comparing design candidates with common design requirements, but with different lengths.  Three hull forms are considered; one is representative of contemporary NATO practice, one is relatively long, and one is relatively short. In some cases, the long hull form provides the least expensive design solution, as it can satisfy common design requirements with lower installed propulsion power. When comparing ships with the same propulsion system, the platform acquisition cost of the longer hull form is generally slightly higher than the contemporary and shorter hull forms (within 1 percent); however, in some cases both the long and the contemporary hull forms have lower platform acquisition cost than the short one.  Comparison of design candidates indicates that, even when the longer ships has higher platform acquisition cost, it has sufficient performance, arrangement and future cost advantages to justify the higher initial expense. 

- U. S. commercial ships for tomorrow – A. C. Landusburg, E. Gabler, G. Levine, R. Sonnenschein, E. Simmons – 1990, May.

Foreign “ship of thre future” research programs, recent design work, and other studies are the background for this paper, which addresses the interaction between innovation and competitiveness; trends in economics; advances in technology; effective manning; social needs; and design constraints.  The paper then provides a discussion of attractive innovations and avenues toward U. S. competitiveness in the maritime industries of tomorrow. 

- SHIPCOST: vessel and voyage costing model – J. Arnold, Jr., G. Panagakos - 1991, January.

The paper describes SHIPCOST, a computer-based method developed first in 1984 by the World Bank, and subsequently refined, to evaluate vessel and voyage costs.  The economics of vessel ownership and operation are examined and examples given of typical fleet voyage and trade costs, including a comparison between the use of newbuilding s and secondhand ships. The separate fleet, ship and voyage modules included in the SHIPCOST model are discussed and typical applications given. 

Volver
* Education

- Ocean engineering education in the ‘90s – T. F. Ogilvie – 1993, January.

Engineering education at the bachelor’s-and mater’s-degree levels is intended primarily to provide young people with the basic preparation for lifelong carrers in the practice of engineer-ing. Thus, in developing such programs, one must anticipate the demands that will be made of engineers over a period of several decades. In ocean engineering, this means that we must try to predict the kind of ocean systems that will be required by society far in the future and then define the appropriate disciplines in which ocean engineers mus be well-grounded. Accordingly, the focus of this paper is on the future of ocean engineering in the next century and on the basic knowledge that present-day students will need to succeed in that environment. Our ultimate objective is to enable mankind to build and operate systems in as well as on the oceans. Since underwater systems in the foreseeable future will depend on support from the surface, we must continue to develop the capability to operate in the hostile environment of the ocean surface. But we must also face the unique difficulties inherent in deepwater operations, including, for example, (i) our inability to communicate through the water, (ii) the lack of operational energy sources, (iii) high pressure, (iv) corrosive medium, (v) short lives of functional installations (especially moored systems), and (vi) problems of designing instruments and systems for monitoring both ocean operations and the environment itself. The hostility of the ocean environ-ment will require that many operations be performed without human beings on site, thus creating the need for remotely controlled and autonomous systems. Such challenges are discussed in the paper, and the relevant fundamental disciplines are defined. 

* Ejector
- Analysis of performance of small ejectors – C. R. Rein – 1982, July.

 A way to predict the perfornance of small ejectors is explained. The method requieres some experimental data but is valid regardless of the value of the discharge coefficient of rhe nozzle. A sample problem is presented.

Volver
* Electrical
- Electrical transmission systems for Arctic tankers – R. L. Koch – July, 1971.

Propulsion plants for Arctic tankers must have characteristics not normally required for other large ships.  These special requirements make electric transmission systems particularly attractive.  The papers examines four candidate electric transmission systems for this application.  The performance of two of these, the AC variable frequency system and the AC-rectified-DC system, are reported in detail, and the analog computer program used to simulate the operation of the AC-rectified-DC system is described.

- Cost considerations for electrical/electronic system installation design – R.V.Cartensen -  1975, October. 

With the advent of limited budgets and increased system complexity, more intensive consideration of cost factors for various technical options must be undertaken at the design level.  This paper presents certain general aspects of shipboard installation cost for electrical and electronic systems that may be used by the designer to plan a technically adequated installation for the least possible cost.  The estimating process is discussed first, and how the designer may evaluate cost agianst function.  This is followed by a discussion of standard material item cost (both procurement and local manufacture), lead time, and general availability.  This paper closes with a set of recommendations to aid the designer in reducing system installation costs.

- Navy/merchant electric plants for the 1980’s – T. Dalton – 1985, April. 

Discussion is limited primarily to conventional generator sets and switchgear in electric plant designs for typical naval and merchant ships. Standard shipboard electric plant design practice and historical shipboard power requirements are initially reviewed for basic reference.  Power requirement forecasts for the next generation of ships are then   established to suggest future electric plant designs. A comprehensive review of electric plant design issues is coupled with the future electric plant designs to define the developmental requirements of the electric plant in meeting the design challenge for the next generation of ships. 

- Automatic bus-bar transfer switch fault tree analysis – G. R. Pearman – 1997, January.

This paper discusses the applications of an existing statistical analysis technique called “Fault Tree Analysis” to Automatic BusBar Transfer Switch failures on a new class of Naval Supply Ship. Fault Tree Analysis is a technique, used in many “High Technology Industries”, to pictorially display facts surrounding system, equipment or process failures.

Technological complexity and safety concerns in the marine industry make it necessary to also use an organized technique to display facts affecting undesirable events, or failures, and their cause and effect. 

Volver
* Electromagnetic

- Ship topside integration and electromagnetic interference control – J. Juras. D. Cebulski – 1992, January.

Electromagnetic interference (EMI) is rapidly becoming one of the major contributors to mission degradation in the U.S. Fleet today. Topside design and integration efforts have been used to reduce EMI, but it is not the total solution to the problem. A program of total ship and system EMI control must be implemented that will span the battle groups and be effective during joint operations before optimum combat system effectiveness can be realized. This paper gives examples of some of the major EMI problems in the fleet today. It discusses both intraship and intership EMI problems, how these problems arose, and how they might have been prevented through the use of techniques such as frequency management, equipment design, better element placement and improved cable shielding. It describes the current topside design process, electromagnetic compability (EMC) improvements being made and traces the history of EMC requirements and their application to date. It also describes a developing program for managing ship topside arrangement configuration. The authors project where the challenges lie for future topside and EM engineering designers and describe how the equipment acquisition process must improve in order to meet the challenge of effective EMI control.   

* Electronics
- Cost considerations for electrical/electronic system installation design – R.V.Cartensen -  1975, October.

With the advent of limited budgets and increased system complexity, more intensive consideration of cost factors for various technical options must be undertaken at the design level.  This paper presents certain general aspects of shipboard installation cost for electrical and electronic systems that may be used by the designer to plan a technically adequated installation for the least possible cost.  The estimating process is discussed first, and how the designer may evaluate cost agianst function.  This is followed by a discussion of standard material item cost (both procurement and local manufacture), lead time, and general availability.  This paper closes with a set of recommendations to aid the designer in reducing system installation costs.

Volver
* Energy
- Tankers and the U.S. energy situation: an economic and environmental analysis - J. D. Porrricelli, V. F. Keith – 1974, October. 

The United States is facing an energy problem. The range of solutions varies from “the advancement of technology at any cost” to “a reversion to bucolic society”. Many of these solutions, while solving the energy problem, create an associated ecological problem. This paper illustrates a method by which additional oil can be safely imported to the U.S. by a marine transportation system.  This marine systrem actually reduces the transportation cost of providing this energy and, more importantly, reduces the ecological damage to the oceans and beaches when compared with existing systems.  The prospect of increasing oil imports for the United States at six or seven times the rate experienced in the past decade adds a new dimension to U. S. external petroleum logistics, particularly with respect to tankers and port facilities to accommodate them.  The paper is divided into four major areas: (a) The U. S. energy situation and projected oil requirements; (b) the economics of tankers to import that oil to the U.S.; (c) the environmental impact of tanker transportation systems upon the U. S. ; and (d) the cost and effectiveness of those systems.

- COGAS: marine power plant for energy savings – R. P. Giblon, I. H. Rolih – 1979, July.                                                                            

This paper discusses one propulsion plant that may be adopted by shipowners today using known and proven technology whereby energy savings of 30 to 35 percent over the present steam or gas turbine power to be attained, as well as significant but somewhat lesser savings over diesel and present-day steam reheat power plants.  The propulsion plant examined is based on the combined gas-steam cycle that is widely used for shoreside electric power plants and is sometimes referred to as the STAG or COGAS cycle. The COGAS plant consists of an aircraft-derivative gás turbine drivind a reduction gear in tandem with a steam turbine which receives its steam from a heat-recovery boiler in the gas turbine exhaust gas ducting. Included in the paper is information on various alternative COGAS cycles and methods of control; also included are economic comparisons of the operating costs of COGAS and steam propulsion plant installed on a large containership and a tanker. The paper is based on a study prepared for the U.S. Department of Commerce (MarAd) that included inputs from Curtiss-Wright Corp., General Electric Co., Foster Wheeler Boiler   Corp., Sun Shipbuilding & Dry Dock Co., and George G. Sharp, Inc.

- Concept developments for offshore thermal energy conversion platforms – R.J. Scott, J. Giannotti, A. McClure, F. Dunning – 1980, January.

This paper discusses studies leading to the concept design of two platforms to support the Department of Energy’s Offshore Thermal Energy Conversion (OTEC) mission in the 1980’s . The first part of the paper discusses the technical and the economic factors evaluated in the selection of optimum plant size and configuration.  Variables included a range of capacities from 50 to 500 MW, six-hull-form options and three deployment sites. Parametric trends in platorm size and weight as a function of payload and hull shape are evaluated. A methodology for evaluating the various platform options is presented, based upon consideration of cost, schedule and risk, leading to recommendations for an optimum plant. The second part of the paper describes the development of the conceptual design of two selected commercial plant candidates, a ship and a semisubmersible, each of 400-MW net output, to be deployed off Hawaii, initial tradeoff studies are described and selected platform characteristics are provided.  Methods of plant fabrication and deployment are proposed, with emphasis on cost/schedule relationships.  Finally, concepts are presented for a   demonstration plant which will prove the technical and economic feasibility of OTEC before commitment to the prototype commercial plant. 

- Analysis and design of the cold-water pipe (CWP) for the OTEC system with application to OTEC-1 – A. T. Maris, J. R. Paulling – 1980, July.

OTEC - Ocean Thermal Energy Conversion – currently requires a large floating platform and a 1000-metre-long, large-diameter pipe to supply deep ocean cold water. The design of the pipe in this system requires the development and application of analysis procedures to determine the response of the coupled platform pipe system to sea loadings.  This paper discusses the development of the analysis procedures and the results of the application of these procedures to several pipe designs which appears feasible for an OTEC-1 MW power plant system.

- Ocean thermal energy conversion heat exchangers: a review of research and development – E. H. Kinelski – 1985, January. 

The goal of the OTEC heat exchanger program within the Division of Ocean Energy Systems in the U. S. Department of Energy was to develop designs, evaluate enhanced surfaces, and control biofouling using corrosion resistant materials that were cost-effective. This report summarizes the available data on a closed-cycle OTEC power system and shows how such data could be applicable to heat exchangers used by the power industry, the U. S. Navy, and

merchant ships. Ammonia was selected as the best choice for an OTEC working fluid because of its superior thermo dynamics properties at the temperatures involved and its low cost. It was chosen for the advanced tests of the proto typical shell-and-tube and compact heat exchangers. The most effective biocontrol procedure for maintaining clean heat transfer surfaces in the evaporators was intermittent chlorination with possibly periodic mechanical cleaning. 

Preliminary, short-term test data indicated that cold seawater (at the Seacoast Test Facility at Ke-ahole Point, Hawaii) does not appear to cause fouling in condensers; however, long-term data are still needed the level of biocontrol needed.  Titanium and the high-alloy stainless alloys, such as AL-6X and AL-29-4C, are expected to provide the 30-year life in OTEC systems. The use of aluminum alloys is predicated upon the reduction of frequency  of mechanical cleaning (to remove biofouling) that will reduce the erosion-corrosion of the heat-transfer surfaces.

- Economic power generation at sea: the waste heat recovery plant/constant speed shaft driven generator combination – C. N. Corrado, Jr. – 1985, July.

This paper presents an alternative method of generating electrical power onboard motor ships at sea. Consisting of a waste heat recovery plant and turbogenerator supplemented by a constant-speed shaft-driven generator, the generating plant offers significant potential fuel savings. Details of the plant, together with the results of several different case studies, are presented. Each case study consists of a selected set of operating conditions for the waste heat recovery plant, an estimate of the cost of the entire plant, and a preliminary economic analysis.  Although the paper emphasizes the application of the proposed plant to a low-speed diesel installation, both the plant and the method of analysis are easily adaptable to medium-speed diesel and gas turbine installations.

- Recovering the energy in diesel exhaust: some thermodynamic points – J. B. Woodward – 1987, July.

The concepts of availability and reversible heat transfer are reviewed; the latter is shown to be the basis for diesel engine bottoming cycles. The thermodynamics of bottoming or waste-heat conversion to work by a gas turbine in parallel with the turbocharger turbine are discussed, and compared with those of a Rankins cycle for the same function. The two alternatives are shown to be of equal merit until practical differences are introduced; the first alternative is then favored. Throughout, formulas and calculations are given in detail to provide information on techniques not commoly found in either thermodynamics texts or technical papers. 

- Dynamic positioning of a floating OTEC plant using current-derived forces – W. E. Bucher – 1989, July. 

A study is performed to determine wheter Ocean Thermal Energy Conversion (OTEC) platforms can be dynamically positioned by the use of forces derived from ocean currents. The dynamic positioning characteristics of a 40-MWe spar buoy configured plant are simulated by computer solution of the equations of motion.  The dynamic positioning system consists of two large vertical vanes attached to the plant’s cold-water pipe.  The vanes act as underwater sails and, where the current has a vertical speed gradient, may be operated such that the resulting hydrodynamic force and plant velocity have components directed upstream to the surface current.  Forces on and motions of the plant are determined for operations in Hawaiian currents and in the Gulf Stream.  The dynamic positioning method is shown to be theoretically feasible.

- Helical turbines for the Gulf Stream: conceptual approach to design of a large-scale  floating power farm – A. M. Corlov – 1998, July.


This paper describes the helical turbine as an efficient new instrument for converting the kinetic energy of hydro streams into electric or other mechanical energy. A multi-megawatt project is proposed, conceived as an ocean power farm equipped with a number of helical turbines, along with a floating factory for in situ production of hydrogen fuel by means of electrolyzing ocean waters. Besides mega hydro-power farms, mini-power stations with helical turbines of a few kilowatts each are also proposed as possibilities for small communities or even individual house holds located near tidal shorelines or river banks with strong water currents. No construction of hydro dams is necessary for such application. 

Volver
* Engine
- Diesel engine versus steam turbine propulsion for a 34,000-dwt tanker – J. W. Steadman, J. F. Smith, J. R. Lindgren, Jr. – 1973, April.

The authors report on a unique experience where identical hull forms and equal horsepower (nominal) in two ships having different power plants were compared. One ship was powered by a conventional steam turbine and the other by diesel. Sea trial data are corrected to a common base and compared. Special problems and advantages of each plant are discussed.   

- Closed gas turbine engines for future marine propulsion – F. Critelli, A. Pietsch, N. Spicer – 1976, July. 

The Maritime Administration, in its pursuit of improved economics and advanced technology, initiated a study which would evaluate new marine powerplants. It became quite apparent for several sond technical reasons that the closed cycle gas turbine engine afforded and excellent opportunity for achievement of MarAds goal.  This paper addresses the new technology engine as applied to maritime ships, illustrating the advantages to shipowners and operators. 

Efficiency, multifuel capability, installation flexibility, reduction in ship’s manning, as well as the overall reduced operating cost are highlighted in this paper. 

- The marine diesel: recent design developments – J. A. Smit – 1979, April.

A survey of diesel engine development since the introduction of turbocharging, welded design, and heavy fuel illustrates the continuation of the design principles, describing componente details.  The engine range and application require some adaption to the demands of changing marine transport systems, in view of space, horsepower, and  vibration.  The effect of the diesel engine on the environment can be kept within today’s accepted requirements with respect to emission and noise. Analysis of cost trends shows where the diesel engine with improved application design can improve overall transport efficiency.  The introduction of a computerized engine diagnostic system shows the way to improve running efficiency, reduce maintenance costs, and prevent major damage after accidental breakdowns. 

- Experience with heavy fuel – S. Mori – 1982, April.

Beginning in the fall of 1973, the oil crisis created a dreastic worldwide change in thinking about oil resources.  At  the June 1979 OPEC meeting in Geneve, the price of oil was raised substantitally, to some 20 U.S. dollars per barrel, and further forecasted to zoom up to more than  30 U.S. dollars in 1980.  According to our study of a 10,000-dwt cargo vessel, the fuel oil cost – even in 1979 – already constituted approximately 50 to 60 percent of the overall operating cost (excluding capital costs). In order to combat to combat this undesirable development, the marine diesel engine is strongly needed to materialize energy savings from every possible angle, and various measures for this purpose have been vigorously advanced.  One approach is the use of heavy fuel instead of the more expansive diesel oil, and this paper introduces one company’s experiences with this energy-saving method, especially in the following items: heavy fuel limitations – engine types suitable to burn u to 1500 sec and UE engines up to 3500 sec; (2) engine room fuel system and accessories needed for up to 1500 sec and those for up to 3500 sec.; (3) problems still being    encountered with heavy fuel; (4) maintenance intervals and wear factors compared with running on diesel fuel; and (5) operation cost savings. Finally, an example is given of a slow-speed diesel versus a medium-speed twin engine installation for a pusher tug of less than 300 G/T (tug/barge system).

- A steam engineer’s  first impression of a diesel propulsion plant – M. W. Hirschkovitz -   1982, July.

The author, an experienced marine steam engineer,offers his personal opinions on motor ship engine room operation and maintenance. His observations, or “first impressions”, are derived from recent sea duty aboard three different diesel-propelled ships, two sailing under foreign flags, and the third a U. S.-flag vessel. 

- Low-grade fuel engines in the United States – S. K. Gupta – 1985, April.

All major low-speed and many medium-speed emgines now have the capability  of operating and maneuvering on low-grade fuel oil (Bunker C). Low-grade fuel engines have recently bee appearing in U.S.-flag ships.  The economic reasons which influence owners to order these engines are surveyed here.  The increased price of diesel oil and the improved efficiency of low-grade fuel engines have been major factors for their implementation. Improved equipment design for reliability and maintainability has decreased down-time due to repairs. Many ships operate auxiliary engines on low-grade fuel. Maritime schools have followed this trend by adding or expanding diesel courses to provide hands-on training and advanced techniques such as engine room simulators to teach problem handling.  The low-grade fuel engine, with its superior fuel efficiency, is expected to become the dominant propulsion made in U.S. merchant ships, as it already is in the rest of the world. 

- Recovering the energy in diesel exhaust: some thermodynamic points – J. B. Woodward – 1987, July.

The concepts of availability and reversible heat transfer are reviewed; the latter is shown to be the basis for diesel engine bottoming cycles.  The thermodynamics of bottoming or waste-heat conversion to work by a gas turbine in parallel with the turbocharger turbine are discussed, and compared with those of a Rankins cycle for the same function.  The two alternatives are shown to be of equal merit until practical differences are introduced; the first alternative is then favored.  Throughout, formulas and calculations are given in detail to provide information on techniques not commoly found in either thermodynamics texts or technical papers. 

- Reliability analysis of Great Lakes marine diesels: state of the art and current modeling - A. N. Perakis, B. Inozü – 1990, July. 

Some essential steps for the application of reliability, availability, and maintainability (RAM) techniques to marine diesel engines are presented.  The paper begins with a summary of the basic concepts of reliability engineering, followed by a survey of the relevant literature on RAM applications to the marine industry and to marine diesel engines in particular. Next, the results of an informal survey of the reliability, maintenance, and replacement practices of Great Lakes operators are presented. Finally, the first two steps for a RAM application, failure modes and effects analysis and fault tree analysis, are introduced and applied for a prototype Colt-Pielstick marine diesel engine.

- Marine diesel propulsion plants for the U. S. Navy: requirements for geared medium speed engines – Z. J. Karaszewski, W. F. Schaefer – 1991, September.

Economic considerations for reduced operational costs of U. S. Navy diesel ships and the experience of European operators with diesel propulsion can no longer be ignored. The operational characteristics of high-powered diesel engines, compared with those of the steam or gas turbines, as prime movers, is different with respect to the propulsion system balance of torque variations.  Maintenance is also quite different when compared to that of turbine installations.  From an engineering point of view it is essential to have well-defined criteria for achieving balanced main components and system design.  The sudden turn of American operators – with predominant knowledge and confidence in steam or gas turbine propulsion design and operation – towards marine diesel plants could result in unacceptable operational scenarios of existing diesel ships and eventual abundance or long delay of diesel power applications in the United States.  This paper provides a broader understanding and greater appreciation of the technical aspects governing the application, design and operation of a state-of-the-art diesel propulsion plant. 

Volver
* Engine room
- The design requirements for an unattended engine room steam propulsion plant - W. G. Bullock, F. D. Yonika – 1972, April.

This paper is a summary of a report prepared by the Office of Ship Construction to provide a base reference document from which a detailed design for an automated steam propulsion plant will be developed for unattended engine room operation.  As the design details are developed, it may be anticipated that some of the concepts and preliminary design requirements discussed herein may be modified and/or changed to reflect these developments.  It should also be noted that the concepts and opinions expressed herein are those of the authors and do not necessarily reflect those of the Maritime Administration.

Volver
* Engineering
- Standards for engineering economy notation – H. Benford – 1968, July.

The Engineering Economy Division of the American Society for Engineering Education is preeminent in the United States in publishing papers on engineering economics. Is response to a long-felt need, that group hás recently adopted a set of recommended standards for the symbols and abbreviations used in engineering economics.  Those recommendations are published in The Engineering Economist, vol. 12, no. 4 (1967). 

I should like to propose that SNAME authors follow those standards. The proposed standards make sense, and I think the marine industry would be wise to make the change without delay.

- Marine traffic engineering – a new discipline – R. I. Price – 1980, April.

Faced with essential growth of ports and waterways, our practice in the United States has been for each of the various agencies concerned to focus upon its own area of interest. If an accident occurs, the tendency is to demand a change in ship design or practice when the configuration of the port, waterway, or pier may be in need of improvement.  This paper calls for a coordinated approach through marine traffic engineering.

- Arctic offshore engineering – An overview – P. G. Noble – 1983, October.

The paper examines the state of the art of offshore drilling operations in the ice-infested Beaufort Sea region of the Canadian Arctic.  As exploration and drilling proceed farther from the shoreline into deeper and more hostile waters, new concepts are evolving in Arctic engineering technology to permit the economical recovery of vast resources of oil and gas over an extended season. Several of these innovations, including a deep-hulled drillship designed to protect the marine riser and reduce ice forces, artificial islands of the caisson type, and the use of massive icebreaking dredges, are described and illustrated.

- A systems engineering approach to support design of the Navy’s SL-7/T-AKR fast logistics support ship conversions – L. Russon, S., Streiter – 1985, July. 

This paper describes the sytems engineering approach that was used by National Steel and Shipbuilding Company (NASSCO) in performing tradeoff analyses associated with the design for conversion of SL-7 containerships to T-AKR Fast Logistics Support Ships for the U. S. Navy.  This design effort involved the development, from a baseline set of minimum performance requirements, of an initial design to maximize the ship’s mission capabilities within a firm cost constraint.  A series of tradeoffs among various design features was performed to arrive at the most capable, cost effective solution. Tradeoffs had to rationally consider the competing requirements of difficult-to-quantify mission criteria such as cargo capacity, capability to load/unload, within specified times, and endurance as well as cost.   NASSCO, with consulting support from Booz, Allen & Hamilton, developed a formal systems engineering model as a Consistent means for validating rational design decisions, based on the collective experience and engineering judgements of the team member. The model ensured a common focus on the multiple attributes of mission capability within the overall cost constraint. The approach was based on concepts and techniques of system requirements analysis, multi-attribute utility analysis, pairwise comparison of attributes, and analytic hierarchy modeling blending into a practical systems engineering application. The NASSCO design approach, including support provided by systems engineering, led to development of a highly capable T-AKR design.  The systems engineering approach that was used has broad applicability to the design of Navy ships where cost is only one of many criteria for evaluating the attractive ness of design alternatives.

- Systems engineering in the fishing industry – C. Hamlin – 1986, April.

The fishing industry is probably one of the most complex and indeterminate of mankind’s occupations.  Traditionally it has been fragmented into small entreprises, each expert in its own specialty.  But modern fishing methods have forced the adoption of the integrated concept, that is, management of the industry from seabed to consumer by single corporate entities or by regulatory agencies. Integration of the fishing industry depends upon long-term and broad-based planning and decision-making.  The best, possibly only, methodology for this is the orderly and rational techniques of systems engineering.  The author’s company has used systems engineering since 1967 for solving fisheries problems as well as for other marine issues.  This paper outlines the difficulties facing the fishing industry decision-makers, and illustrates the use of systems engineering in their resolution. Specific examples are cited, and a short program for the estimation of fishing vessel size and cost is given. 

Volver
* Epoxi
- Marine epoxi resin chocks – J. M. Wilson – 1984, January.

Epoxy resin chocks originally answered a ship reair need for a diesel engine rechocking method that eliminated foundation and bedplate machining.  Service experience quickly showed that resin chocking was not only faster and cheaper, but also superior to steel or cast iron. Adoption for new construction came slowly, but today resin chocking is standard procedure for many shipyards. The same resins have numerous other uses, notably dor sterntube and strut bearing installation. Increasing adoption by the United States Navy will probably give the final seal of respectability to these underutilkized materials. 

Volver
* Equilibrium
- Floating body equilibrium by potential-energy minimization – A. Campanile – 1991, May.

The paper presents a computer-based approach aiming to solve the equilibrium equations of a floating body by means of potential-energy minimization.  After a brief and general discussion, the principle that the potential energy of the system must be at a minimum is adopted as the condition for identifying the stable equilibrium positions of a marine vehicle.  A consistent mathematical formulation is then developed.  The problem is solved, therefore, by searching for the minimum of a function of three variables using simple and efficient iterative method.  This makes it possible for the equilibrium positions to be determined directly, unlike the classic methods that is, without any previously constructed table of hydrostatic data and regardless of the magnitude of waterplane rotation compared with the initial orientation.  No restriction is stipulated on hull form. Some study cases relating to a prismatic barge and a jacket type platform are presented and analyzed.  Relevant numerical results allow the procedure to be optimized so as to improve convergence.  Finally, peculiar features of the proposed method are discussed, with particular reference to jacket type offshore platforms, and further valuable applications are indicated. 

Volver
* Evaporator
- Current design and applications of marine evaporators – C. D. Rose – 1983, October.

It was 27 years ago that flash evaportators were introduced for marine service and rapidly obsoleted other designs. 

The current design and applications for navy ships, merchant ships, and offshore drilling rigs are reviewed.  Design and flow data are presentedfor various applications on such ships as the new minesweepers and Coast Guard cutters, Trident submarines, submarine tenders, drilling rigs, and aboard commercial ships, including tankers and cargo ships.  A number of specific conditions are presented – associated with the ship’s power plant and mission that directly affect the optimum design evaporator plant and its heat source.  The desirable and most practical extend of automation is reviewed, and advantages of standardization and higher-economy designs are presented.  A review is made of the current state of the art of reverse osmosis desalination and its current and potential application for marine use. Descriptive photographs and flow diagrams of specific installations are included. 

Volver
* Exhaust 

- Effects of supertanker house proportions on stack exahust plume – R.M.Conachey, M. J. Kidwell – 1982, April.

A freeboard model of a supertanker was tested to determine relationships between house proportions and the occurrence of deck contamination from stack exhaust.  The model was placed upside down in the Webb Institute water flow channel; dye was ejected from the stack to simulate smoke exhaust.  Equations relating house and stack proportions are derived from fig. 13, 14 and 15.

Volver
* Exhaust plume
- Effects of supertanker house proportions on stack exahust plume – R.M.Conachey, M. J. Kidwell – 1982, April.

A freeboard model of a supertanker was tested to determine relationships between house proportions and the occurrence of deck contamination from stack exhaust.  The model was placed upside down in the Webb Institute water flow channel; dye was ejected from the stack to simulate smoke exhaust.  Equations relating house and stack proportions are derived from fig. 13, 14 and 15.

Volver
* Explosion bonding
-  Explosion-bonded metals for marine structural applications – C. R. McKenney, J. G.   Banker – 1971, July.

The application of explosion-bonded aluminum-to-steel welding transition joints on marine vessels is discussed.

Evaluation of this material’s suitability for joining aluminum superstructures to steel decks is reviewed in detail.

Galvanic corrosion is demonstrated to be negligible, thereby providing significant savings on maintenance costs when compared to mechanical connections. It is shown that mechanical properties, design adaptability, and Installation costs meet marine-industry requirements.

Volver
* Fairing
- A new approach to numerical fairing and lofting – J.S. Letcher, Jr. – 1972, April.

A procedure is set forth for generating a table of offsets describing a fair hull surface without recourse to iterative fairing of the lines.  A mathematical representation of the entire surface is built up from a small number of defining functions (either graphically or analytically described) whose shapes are closely related to features of the usual lines drawings. Although the method us fast enough for hand calculation, two ways are suggested for employing machine computation; one resulting in offsets sufficiently precise to eliminate further fairing from the full-scale lofting.  Completely worked-out examples of both the graphical and the computer procedures are appended.

Volver
* Fatigue
- Fatigue considerations for semi-submersible structures – R. P. Riggs – 1979, January.

This paper contains a summary of methods and the quality of results obtainable with various fatigue analysis approaches to marine structures.  The discussion is directed toward semisubmersibles, but is broadly applicable to many other structures. Areas of the analysis sequence that are not commonly found in existing marine literature are discussed in more detail than the standard naval architecture calculations. Adequate references are given for the technique to be independently developed with a relatively small engineering effort. The method has been applied to numerous structures with excellent results being provided for relative fatigue susceptibility.

- Fatigue reliability and inspection of TLP tendon system – M. C. C. Ximenes – 1991, March. 

The collapse of a tension leg platform (TLP) tendon system due to progressive fatigue of several joints is investgated.  Two solution methods for the system reliability problem are proposed. The first method is based on the failure path approach and the second on the order statistics approach. The effects of redundancy and uncertainties involved in the problem are analyzed.  Inspection of selected joints is also included in order to evaluate its impact on system reliability.

Volver
* Fault tree
- Automatic bus-bar transfer switch fault tree analysis – G. R. Pearman – 1997, January

This paper discusses the application of an existing statistical analysis technique called “Fault Tree Analysis” to Automatic BusBar Tranference Switch failures on a new class of Naval Supply Ship.  Fault tree Analysis is a technique used in many “High Technology Industries”, to pictorially display facts surrounding system, equipment of process failures.  Technological complexity and safety concerns in the marine industry make it necessary to also use an   organized technique to display facts affecting undesirable events, or failures, and their cause and effect.

Volver
* Ferro-cement
- The 1973 University of Michigan ferro-cement canoe project – T. T. Coveyou - 1974, April. 

This report relates the semi-technical approach to the design of a ferro-cement canoe used by the Quarterdeck Society of the Department of Naval Architecture and Marine Engineering of the University of Michigan.  The interest to design and construct two ferro-cement canoes was generated by an annual ferro-cement canoe race cosponsored by Purdue University and the American Cement Institute.  The Quarterdeck Society ferro-cement project was successful in design and constructing two 14-ft canoes of suitable strength, weigth, and configuration to be competitive in a ferro-cement canoe race.

- Material development, design, construction and evaluation of a ferro-cement planing boat – A. L.Disenbacher, F. E. Brauer – 1974, July. 

A 24-ft ferro-cement planing boat has been designed, constructed, and evaluated. Laboratory tests indicate that the all-mesh, ungalvanized reinforcemtn used in the boat’s ferro-cement composite is superior to the more commonly used mesh-and-rod variety. The more important strength and elastic properties of fero-cement, from the point of view of boat design, are adequately, analytically, predictable. The methods and criteria used in the design analysis of the boat are borne out by trials and evaluation.

- Design and construction of the concrete canoe California II – R.C. Ertekin, B. A. Porter – 1986, July. 

Student chapters of the American Society of Civil Engineers participate annually in a competition for the design, construction and performance of concrete canoes that meet certain minimum rule restrictions.  This paper reports on the craft entered in the 1984 competition by students at the University of California/Berkeley.  The Berkeley team came in second in the men’s and women’s races and placed first in both design and construction.

- The weight of concrete barge and pontoon hulls – K. E. Harrington, R. Harrison, A. L. arshall, M. Hubert – 1991, July. 

Increased strucrural weight has always been a major disadvantage and probably the main objection to using concrete hulls. Postwar development in materials and construction techniques has led to claims that is now possible to achieve structural weights equalling or closely approaching those of equivalent steel hulls.  After receiving the postwar material   and construction technique developments, this paper compares the structural weight of existing and equivalent steel and concrte barge and pontoon hull designs. It is found that increased structural weight is a dual factor advantageous in some applications but disadvantegeous in others, and that despite the postwar developments concrete barge and   pontoons are still heavier than equivalent steel hulls. 

Volver
* Ferry
- Analog study and performance of the new 440-ft ferries for the State of Washington - J. A. Beverley, R. L. Koch, E. C. Stewart, J. Weiks – 1975, April.

This paper describes the ac-rectified dc propulsion system designed for the two ferry vessels, MV Spokane and MV Walla Walla, and reports the results obtained by recording electrical system performance during builder’s trials.

- Design and construction of the new Staten Island ferries – E.J. Ciechon, L. N. Hairston -  1979, October.


Although cycloidal propulsion is well known and has been widely accepted in European service for many years, its application in the United States are relatively rare.  The reasons for selecting this unique propulsion concept for the two new ferries now under construction for Manhattan-Staten Island service are described in this paper, as well as the design and construction problems encountered.


- Preliminary design of a high-speed SWATH passenger/car ferry – A. Papanikolaou, G. Zaraphonitis, M. Androulakakis – 1991, May.

The paper summarizes results of a recent research project of the National Technical University of Athens on the preliminary design and computer-aided optimization of a high speed small waterplane area, twin-hull (SWATH) passenger/car ferry. The projected vessel would be employed as a link in a rapid marine transit system connecting the Greek mainland (port of Piraeus) with the island of Crete (port of Heraklion).  lternative routes, leading to different vessel sizes and speeds, can be studied by the same developed design methodology and are currently under consideration for the local Greek or further Mediterranean market.  Following a three-stage, techno-economical optimization to estimate the main dimensions and the hull form of the projected vessel, the preliminary design of a   prototype SWATH vessel has been completed at NTUA, comprising all main steps of the well-known design spiral. 

Because the developed vessel is a proptotype, it was essential to develop the proper analytical and numerical, computer-ainded design tools to enable the necessary repetition of the various steps in the framework of a converging design.  Theoretical predictions of the vessel’s hydrodynamic behavior (powering and seakeeping) have been accompanied by a series of towing tank model experiments.  The economic and operational advantages of the   proposed concept are explained. 

- Tests on conventional and novel model Ro-Ro ferries – C. T. F. Ross, H. V. Roberts, R. Tighe – 1997, October.

The paper presents a brief history of roll-on/roll-off ferries and their problems, together with a novel design based on a perforated vehicle deck.  Two 1/100th scale models of the Herald of Free Enterprise were manufactured in glass reinforced plastic.  These two models were tested dynamically in a tank, and the results showed that the modified novel design was considerably superior to the conventional design. The novel design does not affect the roll-n/roll-off concept of the ro-ro ferry. Additionally, it should be possible to retrofit it into existing vessels and thus meet SOLAS requirements.

- TRICAT high-speed ferry – Redesign for the U. S. market – W. A. Wood, J. A. Hunter -  1999, January.

Ferries are making a comeback in the U. S. because they are a cost-effective alternative for traffic-weary commuters and travelers. The U. S. gave up most of its ferries by the 1960’s in favor of bridges and tunnels because we could afford them.  Most of the rest of the world continued to operate and improve on the much lower cost ferry system.

The U. S. marine industry was, therefore, not a major participant in the development of modern high speed ferries.

Now, with the resurgence of ferries, especially high speed passenger ferries, many U. S. entrepreneurs are looking for proven foreign designs.  This paper discusses some of the design issues including the IMO High Speed Craft Code, classification and problems encountered when the British-designed 318 passenger, 45 knot TRICAT ferry was Americanized for construction and operation in the U. S. 

- Damage stability characteristics of model RO/RO ferries – C. T. F. Ross, S. Stolhard,

A. Slaney – 2000, Winter. (see also Further discussions on this paper in 2000, October issue).

The paper reports on experimental investigations which have been made on four model RO?RO ferries.  One of these was based on a 1/100th scale model of the Herald of Free Enterprise. Two of the other models were modified versions of the Herad Free Enterprise, which were so modified that they did not decrease the efficient concept of the vehicle   throughput of a conventional vessel.  The tests revealed that the capsized times of these modified RO/RO vessels were increased by 350% for one vessel and 500% for the other vessel.  The modified vessels should meet SOLAS 90 + 50 regulations. A fourth model was fitted with two equally spaced transverse bulkheads.  This model also had good damage stability characteristics.  The paper also summarizes the history of the past RO/RO ferry disasters.

- High-speed ferry issues for operators and designers – W. A. Wood – 2000, October.

The hottest sector of the marine industry today is the transportation of people, vehicles and goods by high speed ferry.  While some conventional ferry operators are expanding into the high-speed market, many new ferry services are being proposed by entrepreneurs who are often not familiar with the business of designing, building and operating ships.  This paper discusses some issues often overlooked when planning a high-speed ferry service or put off until operation is about to begin.  Much of this information should also be useful to naval architects and marine engineers who need to become more aware of the overall planning process for high-speed ferry operations. 

These issues include political and social influences, local environmental conditions, ferry design, relationships with ferry builders, noise, stack emissions and wake wash. 
  

- Further discussions on damage stability characteristics of model RO/RO ferries - J. E. Turner – 2000, October.

Volver
* Fiber optics
- Shipboard installation of fiber optic cable – R. V. Carstensen – 1979, April.

Fiber optic transmission systems using small-diameter glass rods to transmit light signals over long distances present an effective alternative to conventional copper cable for signal exchange on board ship.  Connectors containing light sources (transmitters) and detectors (receivers), along with an impressive variety of fiber optic cable types, are now available from commercial sources at prices that compete favorably with conventional wire and cable. Marine qualification is expected in the near future.  This paper presents a discussion of the advantages of fiber optic cable systems as a method of accomplishing signal exchange on board ships and outlines some of the problems that may be encountered when actually installing fiber optic and cable on ships. 

- Implementation of fiber optic technology in naval combatants – R. M. Morais – 1987, January.

This paper provides a summary of activities and developments that directly impacted the implementation of fiber optics on naval combatants.  The paper concludes that the benefits are clear, that the technology has matured, and that the implementation as a system element in ship design and construction is accelerating.  The paper also includes a short tutorial on the basic elements of a fiber optic link as well as the advantages, disadvantages, and applications of fiber optics. 

- Fiber optics for shipboard sensing and information transfer – M. E. Zugger, R. E. Hoffman – 1990, November.

Fiber optics has been a rapidily growing field over the past decade.  It has been utilized extensively by the telecommunications industry, an application which requires the transmission of large amounts of information at a high data rate.  More recently, many firms have initiated development of fiber optic sensors.  These are transducers that use purely fiber optic technology for sensing physical parameters, such as pressure, temperature, and strain.  Trends and projections for ships of the future indicate that dramatically increased monitoring abd computer control will be necessary for most ship systems.  Not only will automation be used for meeting reduced manning requirements, other economic constraints will require extensive machinery monitoring for improved maintenance scheduling. Integrated

navigation systems on commercial ships will require high-resolution displays, and rapid data transfer between  satellite, radar, and bottom-sounding sonar navigation subsystems. These applications will require fiber optics both in data transfer networks and in sensors. This paper is intended to apprise the marine engineering community of the potential benefits which fiber optics networks and sensors bring to shipboard installations.  A brief tutorial on fiber optics is given, including a discussion of space, weight, and data rate advantages; the various fundamental sensing techniques are explained, and examples of prototype and commercially available sensors for potential shipboard use are provided. The report concludes with an example of a commercial ship application, and an assessment of the action needed by the ship design community and sensor vendors to reap the performance, safety, and economic    benefits of this technology.

Volver
* Fiberglass 

- MV Silverado – T. B. Wilson – 1978, April.

The design, construction and testing of a 120-ft fiber glass reinforced plastic (FRP) motor vessel are described.

Designed by and built under the supervision of the author, Silverado is the largest FRP commercial vessel in the world.  Built to class and under survey for unrestricted ocean service, it represents an incremental step forward in fiberglass technology accomplished by the private sector of the economy.  Powered by two marine diesel engines, Silverado is a high-performance vessel built to luxury yacht standards of finish and accommodations. She is equipped with a viewing and trim tabs for speed optimization.  A description is given of the design chronology, the materials utilized and those available, the design process and the author’s philosophy of design, the production process, installed equipments, classification society requirements, material tests and results, and an example of the economics of FRP construction. 

- Surveying fiberglass yachts – S. A. Knox – 1990, May.

The paper reviews the role of the surveyor in the yacht industry and cobers the items usually examined during a condition and value survey of a fiberglass yacht. The details of fiberglass yachts with which the surveyor traditionally concerns himself are studied. Hull construction is discussed in some detail, as well as the attachment  of various structural items (for example, deck, rudder, bulkheads) to the hull.  Emphasis placed on the examination and evaluation of boats as they exist, rather than dwelling on the engineering that may (or may not) have gone into the design. The causes of osmotic hull blisters are mentioned. Inspection of the equipment and outfit of the yachts Iis discussed in detail, including the engine and its support system (fuel, cooling, exhaust).  The author also discusses his experience with and observations of ground tackle, bilge pumps, fire extinguishers, running lights, and electrical   systems.  Only those items that directly affect the operation and seaworthiness  of the vessel are discussed; “hotel” systems are not covered.  A section of the paper is devoted to an examination of a sailboat’s rig-mast, step, standing rigging, and running rigging.

- The effect of defects in glass-reinforced plastic (GRP) – C. W. Cable – 1991, March.

A rational basis for developing acceptance standards for glass-reinforced plastic structures hulls is presented.  Using existing models and a fracture mechanics analysis, the effects of key defects are quantified.  Cracks in the edges of penetrations are shown to be potentially critical defects.  Additionally, an equivalency between key defects is demonstrated. This equivalency allows correct proportioning of efforts to control and correct defects. 

- Fire degradation of fiber composites – R. J. Asaro, M. Dao – 1997, July.

The paper describes results from combined experimental and theoretical studies of compressive failures of polymer matrix  glass reinforced composites which have undergone thermal loading. The material discussed herein are composed of vinylester resins and E-glass, quasi-isotropic, fabrics with relatively high fiber densities in the 55 volume percent range.  Both single skin and cored composite materials are addressed in our studies but the focus of the present paper is on single skin composites.  Experimental studies have included structural collapse under combined thermal (i.e. fire) and mechanical loading; the mechanical loading included combined in-plane and out-of-plane loading of panels which were approximately 1 m2 our theoretical studies included detailed finite element simulations of    panel deformation and collapse to be compared with the experimental observations. The approach to the development of a quantitative methodology for structural fire protection is discussed in the context of the experiments and analyses.

This approach is outlined using a simple analytical model for structural collapse; the model predictions are compared with experiment and the numerical simulations. 

- Weight control and monitoring in fiberglass yacht construction – J.N. Miner –1998, April.

Weight considerations are common to all ship and boatbuilding, but fiberglass yachts have particular propensities for weight growth.  The dynamics which exist among the designers, builders, vessel owner and naval architect require attention to specific areas to ensure a successful conclusion to the project. 

- Experimental results for bending and buckling of rectangular orthotropic fiber-reinforced  plastic plate structures – J. C. Roberts, G. J. White – 1999, January. 

Solid unstiffened sandwichm and hat-striffened rectangular orthotropic fiber-reinforced olastic (FRP) plates were tested in uiaxial in-plane compression and out-of-plane uniform pressure. The two short  edges of all plates were clamped, whereas the two long edges of the unstiffened and sandwich plates were simply supported and the same edges of the hat-stiffened plate were left free. Unstiffened plates reached global buckling at about 688 kN(155 klb); however, the plates did not collapse up to the machine load limit of 1334 kN (300 klb). Sandwich plates never reached the overall elastic buckling load; they collapsed in local buckling by face sheet delamination and core shear failure at loads of about 939 kN (211 klb). Hat-stiffened plates exhibited local buckling of the outer unsupported flanges at a load about 356 kN (80 klb).  All hat-stiffened plates collapsed under uniaxial compression due to a combination of face sheet to stiffener delamination followed by hat-stiffener local buckling at loads of about 939 kN (211 klb).  The stresses and deflections due to out-of-plane uniform pressure were compared between the unstiffened, sandwich, and hat-stiffened plates from pressures of 6.895 kPa (1 psi) to 34 kPa (5 psi).  With the plates under uniaxial compression and out-of-plane uniform pressure simultaneously, there was a general decrease in buckling and collapse with an increase in out-of-plane uniform pressure.

Volver
* Filtration
- The Great Lakes ballast technology demonstration project filtration mechanical test  program – M. G. Parsons, R. W. Harkins – 2000, Summer.

The Great Lakes Ballast Technology Demonstration Project has investigated the effectiveness of automatic backwash screen filtration of ballast water during its uptake as a means of minimizing the potential for the introduction of nonindigenous species.  The Great Lakes Protection Fund; the State of Minnesota, upon the recommendation of the Legislative Commission for Minnesota Resources (LCMR); the Lake Carrier’s Association ; Northeast-Midwest Institute; Federal agencies and universities have supported this project. Initial   testing during the 1997 operating season involved testing onboard the Seaway-sized bulk carrier MV Algonorth during operations between the Gulf of St. Lawrence and Great Lakes ports. This testing provided important information on system design, operation, and filtration biological effectiveness, but the mechanical tests results were of limited value as benchmark experiments. During the summer of 1998, the modular system was installed on a barge located in the Duluth, Minnesota, harbor to permit more controlled, intensive mechanical and biological testing.  The overall design of the shipboard and the barge ballast water filtration test installations are briefly summarized.  The barge mechanical test program involved extended testing with 25 micron, and 100 micron filter screens at a nominal 1500 U. S. gpm using an operating profile that approximates normal ship ballast operations.  The results of this test program are reported. Lessons learned in the system design, operation, and test program are discussed. 

Volver
* Fire
- Fire protection in future passenger ships – R. I. Price – 1967, July

A first report to the Society of Naval Architects and Marine Engineers of the results of an intensive series of technical meetings on Fire Protection of Passenger Ships just concluded in the Intergovernmental Maritime Consultative Organization. The author is the U.S. Representative to the IMCO Subcommittee on Fire Protection.  Paper explains the background of the discussion, setting in proper time frame the sequence of meetings and the shipboard fire casualties which have been prominent in the news.  It touches upon the improvements in the international fire safety requirements adopted for existing ships, overcoming the “grandfather clause”.  The bulk of the paper examines the scope and effect on future ships of the text of revisions of the SOLAS Convention, now pending acceptance.

- Fire degradation of fiber composites – R. J. Asaro, M. Dao – 1997, July.

The paper describes results from combined experimental and theoretical studies of compressive failures of polymer matrix glass reinforced composites which have undergone thermal loading.  The material discussed herein are composed of vinylester resins and E-glass, quasi-isotropic, fabrics with relatively high fiber densities in the 55 volume percent range. Both single skin and cored composite materials are addressed in our studies but the focus of the present paper is on single skin composites.  Experimental studies have included structural collapse under combined thermal (i.e. fire) and mechanical loading; the mechanical loading included combined in-plane and out-of-plane loading of panels which were approximately 1 m2 our theoretical studies included detailed finite element simulations of   panel deformation and collapse to be compared with the experimental observations. The approach to the development of a quantitative methodology for structural fire protection is discussed in the context of the experiments and analyses.

This approach is outlined using a simple analytical model for structural collapse; the model predictions are compared with experiment and the numerical simulations. 

Volver
* Fireboat
- The Seatte Harbor craft: a case study of the design process – P. A. Gow, E. C. Hagemann – 1984, January.

The paper describes steps in the design process of a high-speed fireboat for Seattle Harbor. The principal requirements that controlled the design concept are outlined along with a parametric study that was performed to identify the optimum hull size.  The arrangements, structure, materials selection, and machinery are described as well as the boat’s fire fighting/rescue mission and performance characteristics.

Volver
* Fishing vessel, industry
- Cost of stability for fishing vessels – D. J. Fraser, D. I. Jones, G. A. Van Der Net - 1973, January.

There has been a reluctance to exceed higher stability standards now in force, and designs continue to be built just conforming to the Governmental requirements. The prime reason cited for this reluctance is increased initial costs.

The paper examines the general situation regarding stability for hypothetical yet realistic fishing vessel designs conforming to the existing regulations, and what may occur in actual seagoing conditions.  Secondly, the initial costs of varying stability-dependent parameters are generated as functions of initial cost and of the overall financial returns for the vessel.

- Small fish boat stability: a case study – G. A. Lundgren, R. L. Storch – 1984, October.

A review of a 27-ft hull in two configurations, as a salmon troller and a pleasure craft, provided an opportunity to perform a case study of small fish boat stability. Simplified inclinings and a review of the applicability of the IMCO and roll period stabilitycriteria aare discussed. Conclusions concerning small fish boat stability are presented.

- Systems engineering in the fishing industry – C. Hamlin – 1986, April.

The fishing industry is probably one of the most complex and indeterminate of mankind’s occupations.  Traditionally it has been fragmented into small entreprises, each expert in its own specialty.  But modern fishing methods have forced the adoption of the integrated concept, that is, management of the industry from seabed to consumer by single corporate entities or by regulatory agencies.  Integration of the fishing industry depends upon long-term and broad-based planning and decision-making.  The best, possibly only, methodology for this is the orderly and rational techniques of systems engineering.  The author’s  company has used systems engineering since 1967 for solving fisheries problems as well as for other marine issues.  This paper outlines the difficulties facing the fishing industry decision-makers, and illustrates the use of systems engineering in their resolution.  Specific examples are cited, and a short program for the estimation of fishing vessel size and cost is given. 

- Fishing vessels of the Pacific northwest: the past 30 years – J. A. Cole, 1988, April.

The paper reviews the evolution of the design of fishing vessels of the Pacific Northwest over the past three decades.

Since the vessels are designed to suit their particular fishery or fisheries, five different types are reviewed: gillnet boat, trollers, combination fishing vessels over a range of several sizes, tuna seiners, and stern trawlers.  The paper shows how evolution has brought bigger vessels with increased carrying capacity, range, and endurance.  Stability problems that have arisen with some of the types are also discussed.  A section is devoted to each type summarizing its origins, its evolution, the fishery, fishing method, etc.  This is followed by comparisons in hull design of the types reviewed with drawings of the vessels accompanied by their principal characteristics.  The conclusion covers the technological advances in design and construction of the vessels and the increased sophistication of their machinery and equip  ment. An Appendix illustrates the operating areas and seasons of the Pacific Northwest fisheries and includes photographs of typical vessels of the region. 

- A fishing vessel energy analysis program – S. M. Çalisal, D. McGreer , G.F. Rohling - 1989, January.

A microcomputer-based program has been developed at the University of British Columbia to help fisherman and naval architects estimate fishing vessel fuel consumption. The program allows users to calculate the fuel consumption for a given fishing trip scenario. The program can then be used to calculate the return on investment of fuel saving improvements made to the vessel such as: Kort nozzle, two-speed gearbox, variable-pitch propeller, and new  propeller design. The program can be used for the design of small vessels such as tugs and supply vessels. 

- A seakeeping study of the UBC series – S. M. Calisal, D. Howard, J. Mikkelsen - 1997, January

The University of British Columbia (UBC) and the British Columbia Research Incorporated (BCRI) collaborated to design a  fishing vessel suitable for use on the west coast of Canada. This vessel, called the UBC Series parent hull form, was designed to have a large aft deck area and a volumetric coefficient comparable to those of modern Canadian fishing vessels. The resistance characteristics of this hull were improved without compromising on  funcionality and usable space.  A resistance algorithm developed from the results for a systematic series of low-L/B displacement-type vessels, ther UBC Series, was previously published (Calisal & McGreer, 1993).  However, during the design process, the seakeeping performance of the vessel was never addressed.  This papers describes the sea keeping performance of the UBC Series in head seas.  An algorithm, developed from the results of the model tests, can be used to calculate the seakeeping response of similar low L/B vessels.  To calibrate the seakeeping measurement procedure, tank instrumentation, and data collection system, the ITTC Standard Seakeeping hull form (the S-175 hull) was tested and the results were compared against published results for this hull form.  The same techniques used for the standard hull form were then used to measure the seakeeping performance of the UBC Seires.  Possible application of ther algorithm for non-UBC Series forms is also discussed.

- Stability of capsized fishing vessels during dive rescue operations – T. A. Hall - 1997, July.

With numerous capsizings of smaller vessels (primarily fishing vessels) each year along the west coast of Canada and the inherent risk to rescue divers who must enter these inverted hulls to extract victims, Transport Canada initiated an investigation to determine whether the relative stability of capsized vessels could be gauged by first response personnel, thereby assisting them in determining whether supplementary buoyancy or other stabilizing   measures be taken prior to committing a diver to the hull. This paper addresses the findings of the investigation, including criteria for gauging a capsized vessel’s stability, the effectiveness of various stabilizing methods and recommended procedures for first response personnel and divers when undertaking a rescue involving a capsized 

- Roll stabilization for small fishing vessels using paravanes and anti-roll tanks – D. W. Bass – 1998, April.

Excessive roll is a constant source of discomfort and danger for small fishing vessels. The paper describes two methods of reducing roll: paravane stabilizers and passive stabilization tanks. In particular an analysis is presented of the possible hazards of paravane use in severe seas, based on the capsize of a small fishing vessel after the loss of one paravane. Anti-roll tanks, as an alternative to paravanes for some small vessels, have been proposed and succcesfully tested on three boats.  The design and testing at model and full scale of such a system is decribed.  Full scale tests were carried out on three sister vessels, two with tank systems and the third with paravanes.
   

- Hazzard and risk in the New England fishing fleet - M. G. Dyer – 2000, Winter.

The United States Coast Guard and the Volpe National Transportation Systems Center studied in 102 serious fishing vessels accidents (1993-1997) in Coast Guard District 1 (New England and Long Island, New York), U. S. national fleet accident data, and international fishing vessel safety programs for the purpose of stablishing risk factors and formulating options for future action by the Coast Guard to enhance fleet safety.  The 102 regional accidents involved total vessel losses and/or death(s), excluding strictly occupational cases. Each accident was studied in detail to determine casualty among human and organizational, fishery and operational, and preventive safety factors.  Casualty in each case was assigned among the factors, summing to 1.0 and weighted according to the outcome of the accident, i.e., numbers of deaths and injuries.  The results quantity (1) the aggregate “significance” of the casual factors; (2) the average weighted outcome of accidents by type (e.g. capsize, collision); and (3) the sensivity of (1) and (2) to varied relative weightings of vessel losses and deaths. 

Volver
* Flag

- A case for a U. S. flag trailership fleet – L. J. Donovan, R. J. Scott – 1981, July.

This paper presents a summary of the findings and conclusions of three recent assignments conducted by Booz, Allen and Hamilton for the U. S. Maritime Administration (MarAd), the Tampa Port Authority and a U. S.-flag operator.  Gibbs & Cox was subcontractor to Booz, Allen on the engagement with MarAd. The paper is organized into the following sections: ( i ) the loss of traditional Latin American business to specialized foreign-flag trailership oper  ators; ( ii ) the potential for a U. S.-flag short-sea service to Latin America; ( iii) analysis of alternative vessel types; and: ( iv) financial feasibility. 

- Reflagging foreign-flag vessels to U.S.flag: past, present, future – A. E. Henn, P. J. Pluta, T. H. Gilmour – 1987, April.

The reflagging processwas initially formalized by the U. S. Coast Guard with the printing of Navigation and Vessel Inspection Circular Number 10-81 (NVIC 10-81) issued October 5, 1981.  Since that time, U. S. Coast Guard regulations have changed, and an economic downturn coupled with a surplus of cargo vessels worlwide has made purchase of existing vessels an attractive alternative to new construction.  This has been especially true for our recent buildup of the Ready Reserve Fleet. These facts, in addition to the short turnaround time inherent in the technical review and inspection of a reflagging caused the Coast Guard to update its reflagging guidance by issuing change one to NVIC 10-81 (NVIC 10-81, CH-1) on June 5, 1985, In the future, as more international standards are accepted and incorp  orated into the regulations, updated guidance for reflagging will again be necessary. Whatever form guidance takes, it must remain flexible. 

Volver
* Flap

- Effect of stern flaps on powering performance of the FFG-7 Class – W. L. Cave, III, D. S. Cusanelli.

The effect of a stern flap on the powering performance and annual fuel consumption of an FFG-7 Oliver Hazard Perry Class Guided Missile Frigate is presented. Analytical analysis using free surface potential flow theory was conducted to evaluate the flow on the afterbody of the ship. Model tests were conducted to determine the optimum geometrical characteristics of the stern flap. Based on the analytical and model tests results, a stern flap was retrofitted to an FFG-7 Class Frigate, and full-scale results on powering performance were collected. Results of model powering experiments showed that the flap, set at 10 deg trailing edge down, decreased the delivered power by 8.4 percent at 26 knots, and provided for a 3.8 percent decreased in annual fuel consumption. This decrease in annual fuel consumption places the payback period on the cost of the flap installation at only 10 months. The full-scale comparison of the flap’s effective-ness was marred by adverse weather conditions and differences in the pre-and post-flap ship configurations. However, observations of the full-scale wave system, before and after the instal-lation of the stern flap, lead the authors to conclude that the flap will produce a larger decrease in delivered power at full scale than shown by the model experiments. 

Volver
* Fleet 

- A case for a U. S. flag trailership fleet – L. J. Donovan, R. J. Scott – 1981, July.

This paper presents a summary of the findings and conclusions of three recent assignments conducted by Booz, Allen and Hamilton for the U. S. Maritime Administration (MarAd), the Tampa Port Authority and a U. S.-flag operator.  Gibbs & Cox was subcontractor to Booz, Allen on the engagement with MarAd.  The paper is organized into the following sections: ( i ) the loss of traditional Latin American business to specialized foreign-flag trailership operators; ( ii ) the potential for a U. S.-flag short-sea service to Latin America; ( iii) analysis of alternative vessel types; and: ( iv) financial feasibility. 

- T-AO “Commercial” fleet oiler – C. W. Davis, J. F. Ince, D. Gessow – 1982, January -

Three point designs and 15 tradeoff studies for a commercial fleet oiler were completed and rice estimates prepared for them. Based on the results, two concept designs and four more tradeoffs were completed and price estimates prepared.  This paper presents the results of these studies, and documents design guidelines, approach, and technical details. 

- Designing the future U. S. Naval surface fleet for effectiveness and producibility – C. Graham, M. Bosworth – 1991, May. 

David Taylor Research Center is just commencing investigations into a new manner of defining future fleet architectures.  The cost of current performance-driven ship designs has increased at a rapid rate.  While it is true that a warship designed with insufficient performance is of meager utility, it is also true that the better performing warship design is   of no utility if never built. Both performance and affordability are required if sufficient number of ships are to be built to counter the threat.  By designing a future fleet architecture with producibility as a major requirement from the start, we hope to impact the acquisition cost significantly.  One battle force concept titled “Distribute, Disperse, Disguise and Sustain” suggests two fundamental surface ship types: the Carrier of Large Objects (CLO) and the Scout Fighter. A CLO feasibility dresign in progress, Carrier Dock Multimission, is outlined to inform shipbuilding researches of an inititive that promises to have significant impact on naval ship procurement and provide increased visibility within the U. S. Navy on producibility issues. Before an attempt is made to conceptualize a future U. S. naval surface fleet, to   help create a vision of the U. S. Navy for the year 2003 and beyond, the shortcomings of the current surface Navy must be addressed first.  An honest assessment of where we are now is a must for us to determine where we need to be in the future and how to get there. 

Volver
* Foil
- Recent studies of struts and foils for high-speed hydrofoils – Y. T. Shen, R. Wermter -   1979, January.

A three-year program was undertaken to determine the feasibility of developing a strut/foil system for high-speed operation of hydrofoil craft that would also perform satisfactorily at takeoff and moderate speeds.  Following identification of possible risk areas and design problems, the major objectives and approaches were established.  The evaluation included determination of representative hydrodynamic loads and a series of model tests in the areas of hydrodynamic efficiency, cavity stability, side force and ventilation envelop and strut flutter. This paper provides highlights for the major portions of the study together with the most significant findings.




Volver
* Fouling
- Marine fouling and its prevention – P. H. Benson, D. L. Brining, D. W. Perrin – 1973, July.

The qualitative and quantitative aspects of marine biological fouling and environmental factors influencing its character are discussed.  The authors examine present “state of the art” anti-fouling techniques and the theoretical chemical and biological tenets upon which they are based.  Effectiveness of presently used systems is compared and future needs for fouling prevention, projecting present methods and new approaches which warrant further  research are indicated.

Volver
* Frame
- Notes on buckling and post-buckling behavior of deep web frames – H. G. Payer - 1972, July. 

0The papers deals with web plates of deep web frames loaded below and above the buckling load.  Emphasis is given to the influence of initial deflections, which commonly are encountered in welded constructions, on the response of the plate.  The process of solving this nonlinear plate problem is outlined and results for several plate configurations are discussed.  Contour plots illustrate the character of the deflection and stress distribution for two typical cases.

Good correlation is found between the theory and results from full-scale experiments on a tanker.  Design curves for a square and a rectangular plate panel loaded by shear are included in the results.

Volver
* Freeboard
- Optimum freeboard: a critical reassessment of the balanced-ship concept – N. K. Bales -   1981, July.

The minimum freeboard requirements needed to obviate performance limitations due to deck wetness, that is, to balance the ship”, are taken as an idealized standard.  Ship performance using these freboards is assessed and compared with performance at lower freeboards.  The comparative results are used to derive a measure of the performance degradation caused by using less than the ideal, minimum required freeboards.  It is found that, under some circumstances, freeboards significantly less than the idealized minimum requirements can be used with only a minor penalty in ship performance.  These results provide a rational basis for optimizing freeboard in tradeoff against conflicting design requirements.

Volver
* Frigate
- FFG7 class frigate and DD963 class destroyer marine gas turbine propulsion systems  maintenance and operational training facility – R.J.D. Rocca, J.D. Stehn - 1985, January

The need for a gas turbine training facility became apparent with the introduction into the U.S.Navy fleet of the first ships of the FFG7 Frigate and DD963 Destroyer Classes with a gas turbine propulsion plants.  This facility, constructed at the Great Lakes Naval Training Center, provides “hands-on” training for maintenance and operation of marine turbines and associated propulsion plant components and controls and their piping and electrical systems. The Navy intends to train at this facility approximately 1000 personnel per year in the use of their latest and newest propulsion plants.  The design of the facility reproduces as closely as possible the existing machinery and control spaces of the two different classes of ships and integrates them into a single main building with the school and the mechanical equipment wings.  This paper presents an overview of the need for well-trained, qualified naval personnel to man the expanding the marine fleet of marine gas turbine propulsion systems, existing training facilities and the various stages in the development of the FFG7/DD963 Gas Turbine Maintenance and Operational Training Facility. In regard to the facility, the paper discusses the planning and managing of the project; development of the designs for the building and propulsion plants; construction of the building facilities and FFG7 plant; the fabrication, transportation and erection of the FFG7 within the building; and the testing and operation of the FFG7 plant since light-off.  Major emphasis is given to the FFG7 plant since the DD963 plant is being reconsidered in conjunction with the CG47 upgrading and is awaiting a decision to proceed. 

- Maneuverability of frigates in waves – J. P. Hooft, J. B. M. Piefers – 1988, October.

This paper describes the setup of a mathematical model for the prediction of the maneuverability of frigates be means of computer simulations. For the maneuverability in still water, a quasi-static math description is used while dynamic effects are added for the description of the maneuverability in a seaway. In this latter description, the dynamic effects of the rudder action on the ship’s roll behavior are also incorporated. 

- Effects of length on frigate and destroyer performance and cost – J. L. Colwell - 1988, October.

The major effects of hull length on frigate and destroyer performance and cost are examined by comparing design candidates with common design requirements, but with different lengths.  Three hull forms are considered; one is representative of contemporary NATO practice, one is relatively long, and one is relatively short. In some cases, the long hull form provides the least expensive design solution, as it can satisfy common design requirements with lower installed propulsion power.  When comparing ships with the same propulsion system, the platform acquisition cost of the longer hull form is generally slightly higher than the contemporary and shorter hull forms (within 1 percent); however, in some cases both the long and the contemporary hull forms have lower platform acquisition cost than the short one.  Comparison of design candidates indicates that, even when the longer ships has higher platform acquisition cost, it has sufficient performance, arrangement and future cost advantages to justify the higher initial expense.

- Effect of stern flaps on powering performance of the FFG-7 Class – W. L. Cave, III, D. S. Cusanelli.

The effect of a stern flap on the powering performance and annual fuel consumption of an FFG-7 Oliver Hazard Perry Class Guided Missile Frigate is presented. Analytical analysis using free surface potential flow theory was conducted to evaluate the flow on the afterbody of the ship. Model tests were conducted to determine the optimum geometrical characteristics of the stern flap. Based on the analytical and model tests results, a stern flap was retrofitted to an FFG-7 Class Frigate, and full-scale results on powering performance were collected. Results of model powering experiments showed that the flap, set at 10 deg trailing edge down, decreased the delivered power by 8.4 percent at 26 knots, and provided for a 3.8 percent decreased in annual fuel consumption. This decrease in annual fuel consumption places the payback period on the cost of the flap installation at only 10 months. The full-scale comparison of the flap’s effective-ness was marred by adverse weather conditions and differences in the pre-and post-flap ship configurations. However, observations of the full-scale wave system, before and after the instal-lation of the stern flap, lead the authors to conclude that the flap will produce a larger decrease in delivered power at full scale than shown by the model experiments. 

- A concept of triple-hull frigate – V. A. Dubrovskiy – 2000, Summer.

Ships with outriggers, such as multihull vessels, are defined and their advantages and disadvantages described.The general feasibility of a hull with a small waterplane area is considered as a method for development of na outrigged frigate design.  The main dimensions, general arrangement, and hull structure of this design are offered along with calculations of initial transverse stability, longitudinal bending moment in waves, wetted area, residual resistance coefficient of the single hull, as well as the hydrodynamic interaction of the main hull with the outriggers.

Volver
* Fuel
- An updated analysis of fuel consumption; steam and diesel – C. W. Stott, J. P. Casey -   1980, October.

Each element of the total fuel consumption of typical steam plants is presented, starting with the turbine propulsion cycle performance, then building up to the standard all-purpose fuel consumption rate normally reported.  The method of presentations illustrates the contribution of each element to the whole, including consideration of transmission loss, boiler efficiency, fluid pumping power, electrical load, etc. .Similarly, diesel plant performance is represented in as duplicate a format as possible, starting with the test-bed performance of the engine and then considering in-service fuel, lube oil, electrical load, etc.  By presenting both plants in the manner described, from approximately 40 to 100 percent power, the point is made that disparity between steam and diesel plant performance is less than nornally assumed, and, in certain applications, nonexistent.  As a corollary, tge part-load performance of the two plants is shown to be remarkably similar.  The paper is divided into four parts for ease of reference: (1) summary and conclusions, (2) steam plant, (3) diesel plant, and (4) comparisons. 

- Experience with heavy fuel – S. Mori – 1982, April.

Beginning in the fall of 1973, the oil crisis created a dreastic worldwide change in thinking about oil resources.  At  the June 1979 OPEC meeting in Geneve, the price of oil was raised substantitally, to some 20 U.S. dollars per barrel, and further forecasted to zoom up to more than  30 U.S. dollars in 1980. According to our study of a 10,000-dwt cargo vessel, the fuel oil cost – even in 1979 – already constituted approximately 50 to 60 percent of the overall operating cost (excluding capital costs). In order to combat to combat this undesirable development, the marine diesel engine is strongly needed to materialize energy savings from every possible angle, and various measures for this purpose have been vigorously advanced.  One approach is the use of heavy fuel instead of the more expansive diesel oil, and this paper introduces one company’s experiences with this energy-saving method, especially in the following items: heavy fuel limitations – engine types suitable to burn u to 1500 sec and UE engines up to 3500 sec; (2) engine room fuel system and accessories needed for up to 1500 sec and those for up to 3500 sec.; (3) problems still being    encountered with heavy fuel; (4) maintenance intervals and wear factors compared with running on diesel fuel; and (5) operation cost savings. Finally, an example is given of a slow-speed diesel versus a medium-speed twin engine installation for a pusher tug of less than 300 G/T (tug/barge system).

- Reducing fuel consumption for liquid cargo heating systems – G. O. Ponton - 1982, October. 

Cargo vessels carrying liquid petroleum products, such as No. 6 fuel oil and asphalt, traditionally have an extensive heating system.  This system consists of thousands of feet of 1½  or 2-in. pipe arranged in the bottom of the cargo tanks through which a heat-transfer  fluid is passed.  A heater is used to raise the temperature of the heating fluid, which is forced through the coils. This maintains the cargo at a temperature suitable for off-loading by centrifugal cargo pumps.  This heat source (heater) for the fluid is fuel fired usually with diesel oil.  With the costs of fuel spiraling upward, an approach that would reduce fuel consumption should be attractive to the owner/operator of such a vessel.  This paper presents the results of an analysis to determine potential savings in heating systems for No. 6 fuel oil cargos.  Since positive-displacement pumps can handle much more viscous fluids than centrifugal pumps, they were studied for off-loading instead of using traditional deep-well mixed-flow pumps.  Two types of petroleum cargo vessels analyzed, including an oceangoing 180 000 bbl.  Tank Vessel and a river tow consisting of eight tank barges wiith a combined capacity of 160 000 bbl.  The analysis indicates that a significant reduction in fuel consumption could be realized with the new cargo pump type by reducing the size of the heaters.  Additionally, the quantity of heating coils could be reduced.  This would reduce construction costs and save substantial operating costs if in corporated into petroleum cargo vessel design. 

- Boiler flue gas analysis and automatic combustion air trim control by measurement of   carbon monoxide, unburned hydrocarbons, and opacity – J. J. Sweeney –1984, January    Regulation of combustion air flow is one of the most critical, yet commonly neglected elements of steamship economy.  This paper describes the author’s company’s successful pioneering implementation of sophisticated electronic technology to that end, which has resulted in fleetwide fuel savings of 31/2 percent.

- Low-grade fuel engines in the United States – S. K. Gupta – 1985, April.

All major low-speed and many medium-speed emgines now have the capability  of operating and maneuvering on low-grade fuel oil (Bunker C).  Low-grade fuel engines have recently bee appearing in U.S.-flag ships.  The economic reasons which influence owners to order these engines are surveyed here. The increased price of diesel oil and the improved efficiency of low-grade fuel engines have been major factors for their implementation. Improved equipment design for reliability and maintainability has decreased down-time due to repairs.  Many ships operate auxiliary engines on low-grade fuel.  Maritime schools have followed this trend by adding or expanding diesel courses to provide hands-on training and advanced techniques such as engine room simulators to teach problem handling.  The low-grade fuel engine, with its superior fuel efficiency, is expected to become the dominant propulsion made in U.S. merchant ships, as it already is in the rest of the world. 

- Investigation of fuel injection system cavitation problems on the MV James R. Barker, MV Mesabi Miner, MV William J. De Lancey –  M.G. Parsons, R. W. Harkins - 1985, July.

Cavitation erosion has long been recognized as a potential problem in the components and piping of diesel engine fuel injection systems.  Specific cavitation erosion problems have been experienced recently in the fuel injection systems of the Colt-Pielstick PC2 engines of the Great Lakes bulk carriers MV James R. Barker, Mesabi Miner, and William J. De Lancey. Similar damage has been found in the injection systems of PC2 engines onboard other U.S. – flag vessels.  The experience on the subject vessels and the efforts being taken to eliminate or minimize these problems are described.  The modeling and method use in a digital computer simulation of the fuel injection system on these vessels are presented.  The simulation is being developed to study the effects of the delivery valve spring characteristics and performance, system pressures, and various system details and potential modifications on the overall performance of the fuel injection system.  Special emphasis has been placed upon the factors which can be causing the cavitation damage within the high-pressure injection piping and injector bodies.  Example simulation results are presented. The simulation will provide practical and economical way to evaluate potential modifications.

- A fishing vessel energy analysis program – S. M. Çalisal, D. McGreer , G.F. Rohling -  1989, January.

A microcomputer-based program has been developed at the University of British Columbia to help fisherman and naval architects estimate fishing vessel fuel consumption.  The program allows users to calculate the fuel consumption for a given fishing trip scenario.  The program can then be used to calculate the return on investment of fuel saving improvements made to the vessel such as: Kort nozzle, two-speed gearbox, variable-pitch propeller, and new  propeller design. The program can be used for the design of small vessels such as tugs and supply vessels. 

Volver
* Gas ship
- Damage stability requirements for tank ships, chemical ships, and gas ships - J. W. Kime. R. E. Johnson, W. D. Rabe – 1976, April. 

This paper reviews the various U. S. regulations, international conventions and IMCO codes which contain damage stability requirements for tank ships, chemical ships, and gas ships.  A brief history of damage stability standards and background on the development of the 1973 Pollution Convention, the IMCO Chemical Code, and the IMCO Gas Code are presented. The similarities and differences among the various damage stability criteria and requirements, with emphasis on the determining philosophies and assumptions, are shown. Finallly, the type of information to be presented in stability booklets and the extent of calculations required to develop that information are discussed and illustrative examples given Gear.

- An up-to-date look at marine gear tooth loading – F. A. Thoma – 1970, April. 

This paper develops an equation relating gear tooth load intensity, expressed as K factor, to the minimum hardness requirements of the gear band material.  The equation is derived from an adaptation  of the AGMA Fundamental Pitting Durability Formula to marine turbine gearing.  The credibility of the resulting equation is examined in light of merchant and naval services experiences.

- Reduction gear damages related to external influences – G. C. Volcy – 1975, October.

Increases in the tonnage of tankers, LNG carriers, and container vessels accompanied by increases in the power of propulsion plants have led to incompatibility between the deflections of the hull and the line-shafting stiffeness.  This incompatibility is at the origin of the harmful influences exerted on main gears by external effects, including: deformability of the hull girder and double-bottom structure; flexibility of thrust foundations and rocking of thrust bearings; improper shafting and turbine alignment; and thermal expansion. Strain-gage, displacement, and vibration measurements on the journals of shafting and gears have given evidence of the existence of these harmful external influences.  The solutions adopted for different types of gearing and thrust bearing designs have produced positive results.

Previous experience together with modern finite-element calculation techniques on speedy computers has made it possible to proceed with preliminary calculations that furnish the alignment data for satisfactory installation of main gears and shafting.  These modern calculation methods have served to explain some phenomena recently encountered on gears and shafting of VLCC vessels which were caused by the influence of ship’s structure.

- Steering gears requirements: changes on the international and domestic scene - J., C. Maxham – 1981, October. 

Steering gear is vital to the safety of a ship, its personnel and the marine environment. Because of recent major causlties involving steering gear, considerable effort has been directed toward improving national and international standards for steering gear, particularly for tankers. Much of this effort has been conducted by the Intergovernmental Maritime Cnsultative Organization. This paper discusses basic U. S. Coast Guard and international requirements for steering gears and outlines changes resulting from such agreements as Resolution A.325(IX), the Tanker Safety and Pollution Prevention Conference, and the most recent amendments to SOLAS 74, which are ready for adoption during the 12th IMCO Assembly in November 1981. U. S. and international requirements are compared and a probable time table for implementing new requirements is presented. 

- Combined effect of vertical and horizontal lineshaft alignment on main reduction gear V. A. DeGeorge – 1982, April.

Vertical lineshaft alignment has received a great deal of attention from the marine industry without a proper understanding of the reasons for it.  Horizontal lineshaft alignment, however, has not been considered as important and in many cases has been completed neglected. This paper shows the relationship between lineshaft alignment and main reduction gear-pinion tooth loads.  It is hoped that the reader can put in perspective the significance of this relation ship. 

- Diesel reduction gear design and system considerations from a torsional vibration viewpoint – G. P. Mowers – 1983, April.

Ships propulsion systems consisting of diesel engines and reduction gears are popular due to the ability of the internal combustion engine to operate on the less-expensive heavy fuels. This paper highlights system torsional design considerations that heretofore may not have been appreciated or recognized.  Diesel engine misfiring and torsional coupling stiffeness variables are addressed to show these effects on shaft  stresses and gear overload.  The role of the computer in monitoring and recording actual torsional vibration data is presented.

- Diaphragm couplings versus gear couplings for marine applications – J. R.Mancuso, J. H. Paluh – 1988, October.

The gear couplings has been in existence for over 50 years.  As advances in marine  propulsion have occurred, so have advances in gear couplings.  There are many variables in gear couplings that can affect their characteristics, including toot design, materials, and lubrication methods. All couplings react on connected equipment.  A system designer must consider these reactions when designing a system.  If a gear coupling is chosen, there are many characteristics which are difficult to predict; therefore, one must conservatively estimate the maximum forces and moments that can be anticipated.  This usually will make the system rather large and heavier than may be required.

The diaphragm coupling usually has more predictable coupling characteristics, which can make a design’s life Easier.  This paper compares the chacarteristics of diaphragm couplings versus the gear (dental) type couplings in marine applications.  Applications of couplings for main propulsion and auxiliary equipment are discussed.  The methods used to analyze the design and calculate the forces and moments generated by both the gear coupling and the diaphragm coupling are also provided.  These analyses are used to show that the forces and moments generated by a diaphragm coupling are not predictable, but are usually lower than those of a gear coupling.  The paper shows that a diaphragm coupling can provide a more predictable, reliable alternative to the gear coupling for advanced marine applications. 

- Design, manufacture, and testing of large reduction gears for diesel ship propulsion systems – P. Gold, K. H. Watzlawek, Z. J. Karaszewski – 1990, January.

The dramatic increase in both the size of ships and the power of propulsion systems over the past 15 years has led to a desire for shorter machinery spaces and lighter equipment in order to provide additional cargo carrying capacity.

Many equipment and reduction gears in particular have experienced a growing number of problems due to compact designs with reduced scantlings. Consequently, high-horsepower and low-rpm gear units were developed that resulted in incompatibility of machinery and ship. Those marginal designs combined with manufacturing inaccuracies were in most cases the result of overzealous cost reduction programs.  This paper presents some of the elements of a state-of-the-art reduction gear evolution cycle that will result in successful gear operation and continued long life.

- Marine diesel propulsion plants for the U. S. Navy: requirements for geared medium speed engines – Z. J. Karaszewski, W. F. Schaefer – 1991, September.

Economic considerations for reduced operational costs of U. S. Navy diesel ships and the experience of European operators with diesel propulsion can no longer be ignored. The operational characteristics of high-powered diesel engines, compared with those of the steam or gas turbines, as prime movers, is different with respect to the propulsion system balance of torque variations.  Maintenance is also quite different when compared to that of turbine installations.  From an engineering point of view it is essential to have well-defined criteria for achieving balanced main components and system design.  The sudden turn of American operators – with predominant knowledge and confidence in steam or gas turbine propulsion design and operation – towards marine diesel plants could result in unacceptable operational scenarios of existing diesel ships and eventual abundance or long delay of diesel power applications in the United States.  This paper provides a broader understanding and greater appreciation of the technical aspects governing the application, design and operation of a state-of-the-art diesel propulsion plant. 

Volver
* Generator

- Experience concerning 1200-psi naval steam generators – J. E. Kaune, W. A. Fritz, Jr –   1969, July.

At a meeting held in the Naval Ship Engineering Center, Philadelphia Division, in January and February 1967, the following were found to be the principal reasons for the 1200-psi-boiler problems: (a) introduction of a new type of boiler without a sufficient training program; (b) lack of a sufficient supply parts backup; (c) lack of adequate manuals and documentation; (d) lack of sufficient auxiliary equipment to assist in boiler operation and maintenance, and lack of optimum design features.  This paper describes the aforementioned problems and what has been and is being done to improve conditions.  An extensive program is now underway to vastly improve overall boiler reliability and decrease maintenance requirements. 

- Self-regulating steam generator: a progress report – J. H. Seelinger, J. E. Nagengast -  1970, January.

The self-regulating steam generator is a device designed to help achieve single-lever controllability of a marine steam power plant.  This paper presents an abbreviated history of the SRSG development, defines the scope of control provided by the new system, and describes at some length the purpose procedures and results of actual boiler testing during the period from initial boiler light-off to completion of the preliminary test operation.

- Efficient steam generators for modern marine cycles – R. J. Ciavarella – 1979, January.

An urgent deman has developed throughout the marine industry for more efficient steam plants to reduce the impact of high fuel costs.  The Maritime Administration has undertaken with ship designers a number of studies of ways to reduce fuel consumption.  Ship operators are studying their present plants and looking for more efficient new clycles to reduce their operating costs.  However, they are approaching the new cycles cautiously in a desire to avoid higher maintenance costs, traditionally associated with lowe flue gas temperatures and higher steam temperatures, when burning low-grade oils.  These varied interests are looking to the major propulsion plant equipment manufacturers to provide the technology for meeting the industry’s new needs.  Manufacturers of steam-generating equipment are cooperating to provide many advancements to maximize efficiency, reduce fuel comsumption, improve reliability, and reduce maintenance costs.  This paper discusses boilers and the related equipment required for the improved cycles.

- Economic power generation at sea: the waste heat recovery plant/constant speed shaft-driven generator combination – C. N. Corrado, Jr. – 1985, July.

This paper presents an alternative method of generating electrical power onboard motor ships at sea. Consisting of a waste heat recovery plant and turbogenerator supplemented by a constant-speed shaft-driven generator, the generating plant offers significant potential fuel savings.  Details of the plant, together with the results of several different case studies, are presented. Each case study consists of a selected set of operating conditions for the waste heat recovery plant, an estimate of the cost of the entire plant, and a preliminary economic analysis.  Although the paper emphasizes the application of the proposed plant to a low-speed diesel installation, both the plant and the method of analysis are easily adaptable to medium-speed diesel and gas turbine installations.

Volver
* Girder

- Effects of nonlinearities on hull springing – A. W. Troesch – 1984, October.

The wave-induced vibration of the main hull girder, commonly called springing, is discussed. When the frequency of the wave excitation force matches the natural frequency of ship’s hull, large bending stresses can result.  Through the use of experimental and theoretical results, the effect of springing on a Great Lakes bulk carrier’s midship bending moment is estimated. Both the linear and nonlinear excitations are considered. The numerical examples given show that the total response is critically dependent upon the vessel’s natural frequency and speed in addition to the shape of the sea spectrum that the vessel is operating in. In some instances, the nonlinearities can account for one third of the total response.

Volver
* Graphics

- Interactive computer graphics and the marine industry – A. C. Landsburg, F. Seibold -  1973, April

Computer technology is presently at a point where interactive programming, coupled with graphical input and output devices, is finding cost-effective engineering applications.  These relatively new devices and programming techniques offer close communication between man and the computer.  The purpose of this paper is to introduce the reader to these devices and techniques and to describe how others have used them productively.  An attempt has also been made to assess the extent of computer applications in the ship design area.  Results of a survey questionnaire are included along with suggestions for the practical application of this new technology in the marine field. 

Volver
* Groove

- An investigation of shaft relief grooves in tailshaft assemblies – P.L.Calamari - 1969, July.

Various relief grooves, located in the shafts between the liners and the hubs, were investigated with regard ti their effects on the fatigue strengths of conventional tailshaft assemblies.  It was found that tailshaft assemblies could be designed which would fail in the groove, regardless of whether single or increment loads were used, and that the fatigue strength of these grooved assemblies was higher than the fatigue strength of comparable ungrooved tailshaft assemblies. The grooved assemblies which had the highest fatigue strengths failed predominantly under the fitted members.  The notch fatigue factors obtained with these test results were considerably higher than the estimated combined fatigue notch factors, and it is speculated that this apparent intensification is due to the added notch effect from the fitted members. 

Volver
* Grounding

- Longitudinal strength analysis of the grounded barge carrying independent cargo tanks - F. C. Michelsen, U. Kilgore – 1972, July. 

The problem has been treated of determining deflections and bending moments of the barge hull and independent cargo tanks combination as these occurs in Class I and Class II barges during grounding.  The method of solution is that of the initial parameters, which is here developed by means of operational calculus.  The solution is closed and exact within the limitations of the Euler-Bernoulli beam theory.

- The anatomy of tanker grounding – T. Wierzbicki, D. B. Peer, E. Rady – 1993, April .

The destructive effects of the Exxon Valdez grounding achieved worldwide notice. Yet, few tools exist for the ship designer or classification societies to assess or improve the survival of ships and cargo in catastrophic grounding situations. Two models have been developed which provide new insight into the grounding of longitudinally framed tankers. Several typical failure modes have been identified and calculations support the observed failure pattern in recent tanker groundings. The extent of damage to the bottom has been calculated and related to the kinetic energy of the ship, the geometry of the impacting rock, and material and structural character-istics of the ship. 

- Residual strength assessment of ships after collision and grounding – J. K. Paik, S. H. Yang,A. K. Thayamballi – 1998, January. 

The aim of this study is to develop a fast and reasonably accurate method for assessing collapse of the hull girder in the damaged condition. Location and amount of collision and grounding damage are prescribed.  The possibility of hull collapse is explored by a comparison of the applied extreme bending moment and the ultimate hull strength which   are estimated using design oriented methods and formulas. Two types of residual strength index, namely the section modulus based residual strengrh index and the ultimate bending strength based residual strength index, are defined.

The method developed in this paper should be useful for preliminary structural design of a ship hull in accidental situations.  It should also be potentially useful as one element of a decision making process related to salvage and rescue.

Volver
* Habitability 

- The evolution of shipboard accommodations and habitability standards aboard U.S.  merchant ships – C. B. Cherrix, E. L. Coffman. – 1976, July.

This paper discusses some current practices, future trends, and suggested improvements in U. S. merchant habitability.  It develops some historical background, from the World War II Liberty, Victory, and T2 Tanker programs up through the present.  Some future trends, such as two-room suites for officers and crew, as well as some thoughts on probable future crew work assignments are discussed.

Volver
* Harbor service

- The Seattle Harbor craft: a case study of the desing process – P. A. Gow, E. C.   Hagemann – 1984, January

The paper describes steps in the design process of a high-speed fireboat for Seattle Harbor. The principal requirements that controlled the design concept are outlined along with a parametric study that was performed to identify the optimum hull size.  The arrangements, structure, materials selection, and machinery are described as well as the boat’s fire fighting/rescue mission and performance characteristics.

Volver
* Hazard

- Hazard and risk in the New England fishing fleet – M. G. Dyer – 2000, Winter.

The United States Coast Guard and the Volpe National Transportation Systems Center studied in 102 serious fishing vessels accidents (1993-1997) in Coast Guard District 1 (New England and Long Island, New York), U. S. national fleet accident data, and international fishing vessel safety programs for the purpose of stablishing risk factors and formulating options for future action by the Coast Guard to enhance fleet safety.  The 102 regional accidents involved total vessel losses and/or death(s), excluding strictly occupational cases. Each accident was studied in detail to determine casualty among human and organizational, fishery and operational, and preventive safety factors.  Casualty in each case was assigned among the factors, summing to 1.0 and weighted according to the outcome of the accident, i.e., numbers of deaths and injuries. The results quantity (1) the aggregate “significance” of the casual factors; (2) the average weighted outcome of accidents by type (e.g. capsize, collision); and (3) the sensivity of (1) and (2) to varied relative weightings of vessel losses and deaths. 

Volver
* Heating 

- Marine reheat cycles and systems evaluation – C. W. Stoff – 1970, July. 

In light of recent improvements in steam propulsion resulting from the application of the reheat cycle, it is the purpose of this paper to present general and accurate comparative data, to aid others in the proper application of reheat and to evaluate its gains. Schematic engine room arrangements for a symmetrical plant as well as one designed for improved economics are presented for possible application on twin-screw, high utilization, fast turnaround vessels. Various methods for specifying reheat performance are reviewed and reason for a new method are given. A heat rate method is proposed and developed to improve standards of calculation and specification. Heat rate factors are provided on most engine room components to allow trade-off studies. Typical all-purpose fuel rate curves for five cycles are shown from 30,000 to 200,00 shp. Representative heat balance data are given to allow the marine designers to size or specify components by interpolation on a preliminary basis.

- A preliminary heat-balance computer program conforming to SNAME T&R Bulletin 3-11 M. G. Parsons, T. L. LaGuardia – 1980, April.

This paper presents a FORTRAN IV batch-type computer program for the heat-balance calculation of a non-reheat marine steam plant. The program is in conformance with the commercial practice standards presented in SNAME Technical and Research Bulketin 3-11 “Marine Steam Power Plant Heat Balance Practices”.  The program treats the preliminary design heat-balance problem where feed heater outlet temperatures can be specified prior to the selection of specific heat exchanger characteristics. The system design includes a realistic auxiliary exhaust system utilizing auxiliary exhaust, bleed, augment, and unloading as available or necessary or both. The system must include a deaerating feed tank and may include up to two low-pressure feed heaters and up to three high-pressure feed heaters.

The program is designed so that further extension and adaptation to special needs can be easily accomplished. 

Program design results in a minimization of input data and very efficient running times. A verification example is presented. User’s instructions, Programmer’s Documentation, and a listing are included as Appendices.

- Ocean thermal energy conversion heat exchangers: a review of research and development – E. H. Kinelski – 1985, January. 

The goal of the OTEC heat exchanger program within the Division of Ocean Energy Systems in the U. S. Department of Energy was to develop designs, evaluate enhanced surfaces, and control biofouling using corrosion-resistant materials that were cost-effective. This report summarizes the available data on a closed-cycle OTEC power system and shows how such data could be applicable to heat exchangers used by the power industry, the U. S. Navy, and   merchant ships. Ammonia was selected as the best choice for an OTEC working fluid because of its superior thermodynamics properties at the temperatures involved and its low cost. It was chosen for the advanced tests of the prototypical shell-and-tube and compact heat exchangers. The most effective biocontrol procedure for maintaining clean heat transfer surfaces in the evaporators was intermittent chlorination with possibly periodic mechanical cleaning. 

Preliminary, short-term test data indicated that cold seawater (at the Seacoast Test Facility at Ke-ahole Point, Hawaii) does not appear to cause fouling in condensers; however, long-term data are still needed the level of biocontrol needed. Titanium and the high-alloy stainless alloys, such as AL-6X and AL-29-4C, are expected to provide the 30-year life in OTEC systems. The use of aluminum alloys is predicated upon the reduction of frequency  of mechanical cleaning (to remove biofouling) that will reduce the erosion-corrosion of the heat-transfer surfaces.

- Economic power generation at sea: the waste heat recovery plant/constant speed shaft driven generator combination – C. N. Corrado, Jr. – 1985, July.

This paper presents an alternative method of generating electrical power onboard motor ships at sea. Consisting of a waste heat recovery plant and turbogenerator supplemented by a constant-speed shaft-driven generator, the generating plant offers significant potential fuel savings. Details of the plant, together with the results of several different case studies, are presented. Each case study consists of a selected set of operating conditions for the waste heat recovery plant, an estimate of the cost of the entire plant, and a preliminary economic analysis. Although the paper emphasizes the application of the proposed plant to a low-speed diesel installation, both the plant and the method of analysis are easily adaptable to medium-speed diesel and gas turbine installations.

Volver
* Heave

- Small vessel hull form optimization for heave and pitch performance – A. Zborowski, S. R. Sainsbury – 1988, October.

The Ship Motion Program (SMP) originally written for a mainframe computer system has been adapted for use in the IBM PC microcomputer family and subsequently applied to study ship seakeeping performance. The converted program, referred to as the Ship Seakeeping Characteristics Program (SSCP), was utilized for a parametric study on the influence of the main form parameters on heave and pitch performance for the British Ship Research Association (BSRA) trawler series of geomatrically related forms. From the results of this study an optimum form has been indicated and its geometrical features defined. 

Volver
* Helicopter

- Helicopter extractable cold weather life raft – a design and development history – H. O.  Hindlin, F. Cirer – 1982, October.

In military assaults on hostile shores made jointly by troop-carrying helicopters and landing raft, some vehicles will be damaged by enemy fire, forcing their surviving personnel into the sea. These combat survivors, suddenlly exposed to cold water, will in minutes be subject to rapid muscular immobilization followed by immediate death from immersion hypothermia. Conventional methods and equipment for search and rescue are inadequate in providing a rapidly deployed, thermally protected, flotation platform effective enough to keep multiple membes of survivors alive until rescued. This inability to rapidly rescue multiple number of disaster victims is present on land as well. High-rise building fires and inaccessible areas such as mountains pose a challenge to rapid rescue methods utilizing aircraft. The authors of this paper examine the present methods and equipment utilized in aircraft search and rescue. By creating scenarios of various possible events, methods are suggested to improve techniques by using a helicopter-extractable cold weather lift raft (HECWLR). The HECWLR was designed, prototypes constructed, and successfully tested. The HECWLR potentially provides the means of rapidly rescuing disaster survivors in multiple numbers on both sea and on land.

Volver
* High speed vessel

- Gas turbine propulsion for high-speed small craft – A. W. McCoy – 1968, July.

This paper presents the results of marine gas turbine propulsion studies related to small craft of the high-speed planing hull type. These include appraisal of craft performance requirements for both transportation and patrol mission profiles. A substantial increase in both service speed and craft productivity may be realized with gas turbine propulsion. A combined power system is analyzed for loiter/cruise/dash patrol missions, and the operational tradeoff flexibility that may be realized is illustrated. Comparisons of existing gas turbine engine types and their utilization in marine propulsion systems with pump-jets and propellers of both fixed- and controllable-pitch configurations are included. Marine gas turbine power system integration is discussed, with and example illustrating design   considerations associated with a turbo-marine power system that includes capability of an optional three-mode power-level operation. An appendix describes significant features of several gas turbine test craft.

- An analysis of rigid sidewall surface effect craft for high-speed personnel transportation - E. R. Miller, Jr. – 1970, January.

A number of commercial applications have been proposed for rigid sidewall surface effect craft. The transport of crews to offshore operations in an application which is well-suited to the immediate use of moderately sized craft of this type. Because the crews are paid while they are in transit, high speeds are required to minimize the total transportation costs. The characteristics and performance of  rigid sidewall surface effect craft suitable fro crew  transport operations are developed. The major design parameters studied include payload, total power, and machinery type. Performance estimates are made for operations in both calm water and waves. An economic model is developed to stimulate crewboat operations. Cost estimates are based on current technology and price levels.

The total unit transportation cost is used as the economic criterion in the determination of the relative merit of various craft. For the purpose of comparison the characteristics and costs of planing hull crerwboats for the same mission are developed. It is concluded that rigid sidewall surface effect crafts have the potential of being economically superior to planing boats for crew transport operations. 

- Design and application of modern high-speed catamarans – E. D. Fry, T. Graul – 1972, July. 

Modern power catamarans of planing type are investigated. Data are presented about small high-speed catamarans (40ft < LOA < 100ft) which have seen oceanographic, survey, excursion and fishing service. A table of characteristics of recent constructed catamarans is included. Some results and observations based on extensive parametric studies  asymmetrical and symmetrical planing catamaran hulls are included. Curves of R/D versus speed for various displacements, hull spacing and hull forms are presented. An attempt is made to relate size, weight, power and performance by comparing known performance to model test data. Considerations involved in the design of catamarans such as structural strength, powering, stability, handling peculiarities and weight criticality are discussed.

Methods of predicting weight, cost and considerations for trade-off analyses are presented.

- Selection of propulsion systems for high-speed advanced marine vehicles – R. A. Barr,              R. J. Etter – 1975, January.

Methods and criteria for evaluating and selecting propulsion systems for high-speed marine vehicles such as surface effect ships, hovercraft, hydrofoils, and planning craft are summarized. The problem of matching ship performance (drag, thrust, endurance, etc.) and geometric requirements to propulsion system characteristics to select the best propulsion system for a given application is discussed in some detail. Water-jet, marine propeller, and  air propulsion systems, including propulsor, propulsor mounting appendages, transmission and engines, are considered. An example utilizing a 4000-ton surface effect ship illustrates that the numerous trade-offs involved in the selection process may lead to a propulsion system selection based on parameters other than propulsive efficiency. A second example for a 750-ton hydrofoil craft is referenced.

- Prospects for very-high-speed hydrofoils – A. C. Conolly – 1975, October.

Severe hydrodynamic problems remain to be solved before hydrofoils can be designed to operate on the open ocean at speeds between 50 and 80 knots. These problems stem from two sources, cavitation and the free-water surface, complicated by the action of waves. Recently, a natural air venting phenomenon has been investigated which shows promise of being a very satisfactory mode for the operation of high-speed hydrofoils up to speeds at least as high as 80 knots. “Hyperventilation” is the complete breaking open to the atmosphere of a vapor of partially air-filled cavity, giving rise to an underwater paning condition. What was previously thought of as a transient, extremely shallow submergence phenomenon has been shown to be a stable and predictable operating condition with a wide “window” encompassing speed, depth, angle of attack, foil section, and planform geometry. Model experiments also showed that the discovery explains a problem that has been encountered with present-generation subcavitating hydrofoil boats; that is, if a non-surface-piercing foil broaches the water surface and then reenters, it fails to pick-up lift immediately   and the hull consequently impacts the water heavily. 

- Recent studies of struts and foils for high-speed hydrofoils – Y. T. Shen, R. Wermter - 1979, January.

A three-year program was undertaken to determine the feasibility of developing a strut/foil system for high-speed operation of hydrofoil craft that would also perform satisfactorily at takeoff and moderate speeds. Following identification of possible risk areas and design problems, the major objectives and approaches were established. The evaluation included determination of representative hydrodynamic loads and a series of model tests in the areas of   hydrodynamic efficiency, cavity stability, side force and ventilation envelop and strut flutter. This paper provides highlights for the major portions of the study together with the most significant findings.




- Operation and cost of high-speed craft – C. Wright – 1990, March.

The various types of high-speed craft (HSC) – air supported, foil supported, displacement hull, planing hull – are briefly desribed and their suitability for certain passenger routes in different operating environments is analyzed.

The transport and commercial efficiencies of a number of existing craft of mixed sizes and services are graded and graphically compared. The paper concludes with a discussion on the economics of HSC service and the many factors that bear upon optimum craft selection for a particular route and operating environment.

- Preliminary design of a high-speed SWATH passenger/car ferry – A. Papanikolaou, G. Zaraphonitis, M. Androulakakis – 1991, May.

The paper summarizes results of a recent research project of the National Technical University of Athens on the preliminary design and computer-aided optimization of a high speed small waterplane area, twin-hull (SWATH) passenger/car ferry. The projected vessel would be employed as a link in a rapid marine transit system connecting the Greek mainland (port of Piraeus) with the island of Crete (port of Heraklion). Alternative routes, leading to different vessel sizes and speeds, can be studied by the same developed design methodology and are currently under consideration for the local Greek or further Mediterranean market. Following a three-stage, techno-economical optimization to estimate the main dimensions and the hull form of the projected vessel, the preliminary design of a    prototype SWATH vessel has been completed at NTUA, comprising all main steps of the well-known design spiral. 

Because the developed vessel is a proptotype, it was essential to develop the proper analytical and numerical, computer-ainded design tools to enable the necessary repetition of the various steps in the framework of a converging design. Theoretical predictions of the vessel’s hydrodynamic behavior (powering and seakeeping) have been accompanied by a series of towing tank model experiments. The economic and operational advantages of the   proposed concept are explained. 

- Weight definition and control for fast craft – J.C. Daidola, C.J. Reyling –1991, November 

A standard for weight definition and an approach to weight control is presented for modern motor yachts and other craft. This includes a definition of weight and loading conditions for these vessels which can be related to attainable vessel speeds. The weight control plan addresses concept though detail design, construction, delivery and service life. The procedure is adaptable to all types of hull structural material. Weight curves developed from regression of previous vessel data are included and cover a variety of pleasure and commercial craft. Examples of the effect of weight control on speed are given. Recommendations for application of the procedures are offered. 

- Design of propulsion systems for high-speed craft – D. L. Blount, R. J. Bartee - 1997, October.

The demand for increased speed in medium and large craft challenges the designer to select propulsion systems which meet performance requirements economically throughout ever-widening operational profiles. The combined hydrodynamic characteristics of hull and propulsors result in a speed-thrust relationship for the environment in which the vessel operates. This speed-thrust relationship requires unique values of power and RPM input for each type and number of propulsors. Power and RPM are also sensitive to the mode of operation of the vessel whether at Constant speed, accelerating to a greater speed or towing an object. Most vessels utilize fixed-pitch submerged propellers.

Surface propellers are fitted to vessels designed to perform at very high speeds and waterjet propulsors are being utilized with increasing frequency on larger vessels with high-speed operational profile. This paper discusses brake horsepower (BHP) and propulsoir RPM relationships for vessel speed requirements based on the hydrodynamic characteristics of three types of propulsors: submerged propellers, surface propellers and waterjets. An example of predicted vessel performance regarding speed, power and propulsor RPM is presented which includes engine characteristics and BHP versus RPM. This latter format depicts the differences in power demand for three types of propulsors on a monohull vessel with regard to engine characteristics. 

- Design trends in high-speed transport – C. Kennel – 1998, July.

This papers presents a method for analyzing transport properties of competing ship types of interest for high speed commercial transport. Simple parametric relationships link requirements (speed, range, and cargo weight) to design characteristics (installed prower, ship weight, and fuel weight) for conventional and unconventional hull designs. 

These design trends are supported by data for a variety of ship types (monohull, catamaran, SES, hydrofoil, airship, ekranoplan) either currently or formerly in service. While the method is inherently general, the data selected is focused on large ships capable of transporting heavy cargoes over trans-oceanic distances at speeds of 40-100 knots.

- High-speed sealift technology – C. Kennel, D. R. Lavis, M. T. Templeman – 1998, July.

This paper describes a process that is currently being used within DoD and industry to examine the possibilities offered by technology to enhance the transport performance of high-speed commercial and military sealift. Technology projections are presented for both the near-term and the far-term. The impact of technology projections on transport  performance properties is assessed both quantitatively and qualitatively. These assessments provide significant insight into the overall transport performance potential  of hull forms and other technologies of interest , considerably in advance of detailed design studies. The quantitative assessment uses a derivation of the empirical method published by Kennell, which provides simple parametric relationships detween mission requirements, expressed in  terms of speed, range and payload, and design characteristics, expressed in terms of displacement installed power and fuel weight, to compare the various hullforms and other technologies of interest. The qualitative assessment 

- A summary of the IMO high-speed craft (HSC) Code and its impact on the first U. S. vessel built to this standard – T. R. Cummings, P. J. Roden – 1998, July.

SASSACUS is a 45-meter FBM TRICAT fast ferry built at Pequot River Shipworks in New London, Connecticut. This paper summarizes how SASSACUS set a precedent by being the first U. S. vessel built entirely to the International Maritime Organization’s new International Code of Safety for high-speed craft (HSC Code) . The background and philosophy of the HSC Code are discussed, as well as the classification society Det Norske Veritas and the regulatory agency U. S. Coast Guard have affected the outcome. Specific difficulties experienced in the constrcution and trials of SASSACUS are mentioned. The impact of this project on future ships constructed to this code is summarized.

- TRICAT high-speed ferry – Redesign for the U. S. market – W. A. Wood, J. A. Hunter -  1999, January.

Ferries are making a comeback in the U. S. because they are a cost-effective alternative for traffic-weary commuters and travelers. The U. S. gave up most of its ferries by the 1960’s in favor of bridges and tunnels because we could afford them. Most of the rest of the world continued to operate and improve on the much lower cost ferry system.

The U. S. marine industry was, therefore, not a major participant in the development of modern high speed ferries.

Now, with the resurgence of ferries, especially high speed passenger ferries, many U. S. entrepreneurs are looking for proven foreign designs. This paper discusses some of the design issues including the IMO High Speed Craft Code, classification and problems encountered when the British-designed 318 passenger, 45 knot TRICAT ferry was Americanized for construction and operation in the U. S. 

- Dynamic stability of a high-speed boat model – E. Thornhill, B. Veitch, N. Bose - 2000, Summer.

A series of bare-hull resistance and self-propulsion tests were carried out on a 1/8 scale model of a 11.8 m long, waterjet-propelled planing hull in the clear water towing tank at the National Research Council of Canada’s Institute for Marine Dynamics. The bare-hull resistance tests, performed with the waterjet inlets closed, spanned a range of eight model velocities and nine ballast conditions consisting of three displacements each with three positions of the longitudinal center of gravity. The hull was then fitted with two model waterjet thrusters and tested over the same speeds and ballast conditions. Dynamic instability, or porpoising, was seen during certain high-speed tests. A discussion of this behavior and its relation to published dynamic stability limits is given. 

- High-speed ferry issues for operators and designers – W. A. Wood – 2000, October.

The hottest sector of the marine industry today is the transportation of people, vehicles and goods by high speed-ferry. While some conventional ferry operators are expanding into the high-speed market, many new ferry services are being proposed by entrepreneurs who are often not familiar with the business of designing, building and operating ships. This paper discusses some issues often overlooked when planning a high-speed ferry service or put off until operation is about to begin. Much of this information should also be useful to naval architects and marine engineers who need to become more aware of the overall planning process for high-speed ferry operations.

These issues include political and social influences, local environmental conditions, ferry design, relationships with ferry builders, noise, stack emissions and wake wash. 
  

Volver
* High-performance ship

- The outlook for lighter structures in high-performance marine vehicles – S. R. Heller, Jr.,               D. J. Clark – 1974, October

Structural weights of existing high-performance marine vehicles, principally hydrofoil craft, are examined to determine the design or geometric parameters that have significant effect. For total structural weight, vehicle density and structural density are shown to be governing. Similarly, the governing parameters for individual weight groups are identified. These governing parameters and the loads which determine scantlings, where known, are compared to develop measures of efficient use of structural material. These figures of merit are applied to a number of existing high-performance marine vehicles, and projections of what might be attainable in the future are made. 

- General considerations regarding the structural design of high-performance ships - G. Sorkin, C. H. Pohler, A. B. Stavovy, F.F. Borrielo – 1975, July. 

Reliability of structures is an overriding consideration in the design of high-performance, weight critical ships which require design with new materials having high strength-to-weight ratios. These high-strength materials can be susceptible to catastrophic failure in the presence of small flaws, such that the initiation and propagation of cracks by cyclic loading of the structure is of the utmost concern. Techniques for dealing with these problems, as they relate to structural reliability, are discussed, and the close relationships between problems of high-performance ships and aircraft is examined. The current need to rely on large-scale validation testing of vehicle structure and structural details is examined, with particular attention to the requirements for high-performance ship structures.

- Propellers for high-performance craft – J. L. Allison – 1978, October.

This paper presents a brief historical review of marine propeller development leading to modern design, selection, and matching methods for high-performance craft such as planing hulls, hydrofoils and surface effect ships. Subcavitating propeller theory is summarized, and some limitations are discussed with regard to high-speed applications. An outline of supercavitating propeller theory is provided together with brief details of design procedures and the limitations of available data. The special problems of application of supercavitating propellers to surface effect ships are discussed briefly. Topics include sidehull installations, matching for hump and cruise, need for partial submergence and controllable pitch, strength considerations, an model versus full-scale performance. A review of recent progress in the application of supercavitating propellers to surface effect ships is presented, including comparisons of predicted full-scale blade pressures and stresses with actual full-scale measurements of speed up yo 80 knots.

Future trends and goals are discussed, including development of improved performance prediction methods, rational structural design procedures, and new tyoes of installation configuration. Much of the new information contained in this paper arises out of work performed under contract for the U. S. Navy Surface Effect Ship Program Office (PMS 304) by Bell Aerospace Textron.

Volver
* Hospital ship

- Conversion of San Clemente class tankers to hospital ships for the U. S. Navy - A. R. Reid, D. S. Huff. J. C. Cameron – 1987, July.

This paper describes a program – unique in the history of U. S. Navy ship procurement – to convert two 90 000-dwt crude oil carriers into hospital ships. The San Clemente class tankers, of 894 ft length overall, proved ideally suited to the conversion because (1) the long, parallel midbody design offered large, open spaces for the installation of modularized hospital and habitability units; (2) the ships’ hydrostatic characteristics were favorable to the addition of new upper deck structures; and (3) the ships’ hydrodynamic reception and underway medical operations. Under the programmatic direction of Naval Sea Systems Command, the conversions were accomplished by National Steel and Shipbuilding to meet U. S. Coast Guard and American Bureau of Shipping regulatory requirements for passenger   ships. The ships will be operated by the Military Sealift Command of authorized medical missions. 

Volver
* Housing

- Effects of supertankers house proportions on stack exhaust plume – R. M. Conachey, M. J. Kidwell – 1982, April.

A freeboard model of a supertanker was tested to determine relationships between house proportions and the occurrence of deck contamination from stack exhaust. The model was placed upside down in the Webb Institute water flow channel; dye was ejected from the stack to simulate smoke exhaust. Equations relating house and stack proportions are derived from Figs, 13, 14 and 15.

Volver
* Hull

- Recent trends in hull machinery – I. W. Smith – 1974, April. 

This paper presents some of the more recent innovations and developments in the hull machinery field. Some of these equipment are already in service, but not necessarily for a long enough period to prove their utility. Others with no service experience have yet to prove their worth. 

- Procedures for hydrodynamic evaluation of planing hulls in smooth and rough water - D. Savitsky, P.W. Brown – 1976, October.

Recent Davidson Laboratory basic studies of planing hull hydrodynamics have produced a wealth of technology which is not generally available to the small-boat design profession. Included are studies related to the preplaning resistance of tramsom-stern hulls, the effectiveness of trim control flaps, the effect of bottom warp on planing efficiency, the influence of reentrant transom forms, and the seakeeping of planing hulls. The present paper consolidates these results in a form suitable for design purposes and illustrates their application in predicting planing performance in smooth and rough waters. 

- A computer system to derive developable hull surfaces and tables of offsets – J. S. Clements – 1981, July. 

The fairbody, chine and sheer lines of a proposed vessel are represented by cubic spline functions. Between each pair of chine lines that ruled surface is generated which has the same tangent plane at all points of each generator or ruling line. A procedure based on the multiconic development of a surface is used to modify the given chine lines to ensure that no ruling lines intersect at a point within the surface. The result is a developable hull surface. A simple method is suggested for fairing the modified chine lines and the steps necessary to generate tables of offsets from ruling-line intercepts are outlined briefly. 

- River towboat hull and propulsion – B. Christopoulos, R. Latorre – 1983, July.

With the growth of inland barge transport there is a continued interest in improving the design of the towboat hull and propulsion. Drawing from a large amount of experience in towboat hull and propulsion design this paper presents a review of recent European research in towboat hull    form, sumarizes the trends in tunnel stern design, and illustrates the design of a towboat propeller. The design concerns a twin-screw, 5600-bhp towboat pushing a 15-barge tow in deep  (45 ft) and shallow (16 ft) water. 

- Deflections of Great Lakes ore carrier hull structure by finite-element  analysis - M. Kldjian, J. B. Woodward, W. R. Reid – 1984, April.

Calculation of hull deflections in way of machinery spaces of two Great Lakes bulk carriers is presented. Methods of modeling and analysis by the finite-element method are discussed, and some results are given. Calculated  results are compared with measured results. Calculation of shaft bearing influence coefficients with hull flexibility included is discussed. Finally, an application is presented in which a proposed alteration to an existing ship was analyzed.

- Effects of nonlinearities on hull springing – A. W. Troesch – 1984, October.

The wave-induced vibration of the main hull girder, commonly called springing, is discussed. When the frequency of the wave excitation force matches the natural frequency of ship’s hull, large bending stresses can result. Through the use of experimental and theoretical results, the effect of springing on a Great Lakes bulk carrier’s midship bending moment is estimated. Both the linear and nonlinear excitations are considered. The numerical examples given show that the total response is critically dependent upon the vessel’s natural frequency and speed in addition to the shape of the sea spectrum that the vessel is operating in. In some instances, the nonlinearities can account for one third of the total response.

- Developed plate expansion using geodesics – J. C. Clements – 1984, October.

This work is concerned with the application of a new isometric mapping algorithm to hull plate expansion procedures for ships with all or portions of the hull consisting of developable surfaces. The expansion procedure is based on the relationship between the ruling lines Rs) generating the developable surface S(s,t) and one additional geodesic g(s) constructed within the surface as the solution of the differential equation det(g’g’’ n)= 0 where n is the unit normal to S at g. Precise accuracy control is achieved through the use of adaptive numerical quadrature and a variable stepsize differential equation solving routine. 

- Economic and technical feasibility of copper-nickel sheating of ship hulls – D. W. Czimmec, L. W. Sandor – 1985, April.

This paper is an objective evaluation of the feasibility of copper-nickel (Cu-Ni) sheating as a protection against  biofouling for ship hulls. The first part of the paper covers the economic feasibility of Cu-Ni sheating. An economic analysis was performed for trade-off purposes using the life-cycle method. Three different antifouling systems were analyzed for this purpose: conventional antifouling paint, self-polishing copolymer, and Cu-Ni sheating. In this   analysis two ship types were considered, a medium-speed roll-on/roll-off vessel and a slow-speed crude oril carrier.

In the second part of the paper the technical feasibility of Cu-Ni sheating is evaluated. The current technology is discussed for the physical application of Cu-Ni sheating to the hull, including several methods of attaching the sheating. Current  tests results on the Cu-Ni  sheating test panels installed on the tanker Arco Texas are presented and new cost-effective welding techniques for Cu-Ni of ship hulls are proposed. 

- Corrosion protection guidelines for aluminum hulls – C. H. Holtyn – 1985, April.

Marine aluminum alloys are used in boat hulls and structures because of their corrosion resistance, strength, weldability, light weight, and ease of fabrication. Years of successful service of a wide variety of vessels have proven aluminum’s suitability. However, in order to take maximum advantage of the metal’s inherent resistance to corrosion, consideration should be given to the details of a vessel design, fabrication, and operation in order to   optimize its performance. The paper provides the designer, builder, and operator with some guidelines. The complexity of these subjects makes it necessary to generalize. The information is applicable to a range of small and medium size.

- An introduction to the U. S. Maritime Administration systematic series – D. P. Roseman, F. Seibold – 1985, October.

Results of an extensive test program of hull-form merchant ship models, sponsored by the Maritime Administration, are presented in absctract form as an introduction to the forthcoming publication by SNAME of the complete series data. The systematic series characteristics are oriented toward low length/ breadth for economy in construction and high breadth/draft for restricted draft service. Material presented and evaluated includes hull form development, resistance and propulsion data, and directional stability and control data, for deep and shallow water test conditions.

The SNAME text, entitled The U. S. Maritime Administration Systematic Series of Full Form Merchant Ship Models will be published in early 1986. 

- Carbon fiber sailboat hulls: how to optimize the use of an expensive material - E. W. Sponberg – 1986, April.

Carbon fiber is a very strong and stiff material that is ideally suited to sailboat hull construction. However, it is often poorly engineered or misused. At best, this results in an inefficient use of an expensive material. At worst, it can lead to serious unexpected failures. This paper discusses basic sailboat hull engineering and the results of flexural and impact tests conducted by the author on five sandwich laminates which have different lay-ups of S-2 glass, carbon fiber, and core materials. The results show that a sandwich laminate using some carbon fiber in conjunction with S-2 glass placed in equal thicknesses either side of the core has significant advantages over sandwich laminates where the carbon fiber is placed on one side of the core only, or where carbon fiber alone is used. The latter cases represent common current practices, and, therefore, they are probably not the best. 

- Resistance of a systematic series of semiplaning transom-stern hulls – R. H. Compton - 1986, October.

The results of a systematic series of small (5 ft) models of hulls typical of coastal patrol, training, or recreational powerboats are presented and discussed. Hull form parameters studied include length-to-beam ratio, displacement length ratio, longitudinal position of the center of gravity and section shape ( hard chine or round bilge). The effects of these parameters on the calm-water resistance and running attitude (sinkage and trim) over a range of speeds corresponding to waterline length Froude numbers from 0,10 to 0,60 were investigated in the 120-ft towing tanke at the U. S. Naval Academy Hydromechanics Laboratory (NAHL). Experimental procedures and computer-based data acquisition and analysis methods used at NAHL are described. The experimental results as well as the cross-faired and nondimensionalized stillwater resistance trends are presented. Comparison with other resistance predicition methods for hulls of the subjected type are made. Ana example of the application of the resistance prediction to the new 108-ft yard patrol craft (YP) being acquired by the U.S. Naval Academy is included.

- A case study of dynamic instability in a planing hull – L. Codega, J. Lewis – 1987, April. 

Soon after introduction into service, a class of high-speed planing boats began to exhibit a dynamic instability that manifested itself in the craft trimming by the bow, rolling to a large angle of heel to port, and broaching violently to starboard, all within five seconds. This behavior, which occurred within the craft’s normal operating envelope, could not be attributed to operator causes and resulted in unacceptable operating restrictions being placed on the craft.

After a number of unsuccessful attempts to remedy the problem, an investigation to research possible causes was Undertaken. Concurrently, a test boat was instrumented to quantify its behavior and, most importantly, to record the hydrodynamic bottom pressuresacting while this phenomenon occurs. The craft is described and initial attempts at solving the problem are outlined. The results of research on this type of phenomena in both planing craft and flying boats are presented. The instrumentation system, complex  for this size craft, is detailed and the test procedure described. The results of the full-scale tests are given, along with qualitative comparisons with other craft that display a similar problem and model tests that would indicate the possibility of such instabilities. The cause of the instability is described and recommendations are made to avoid similar problems in future craft.

- Some guidance for hull form selection for SWATH ships – G. R. Lamb – 1988, October.

Even though in 1987there were only a dozen SWATH (small-waterplane-area twin-hull) craft and ships afloat around the world, word of their markedly superior seakeeping performance is spreading rapidly. The number of SWATH vessels is likely to double within five years. As in many other areas of technology, the United States and Japan are the acknowledge leaders in the development and practical application of the SWATH concept. This paper reviews the characteristics of existing SWATH craft and ships from the standpoint of the stated seakeeping objective. Hull form differences between four SWATH craft and ships, including the Navy’s SSP Kaimalino, are analyzed and interpreted. Important considerations for the early-stage design of a SWATH ship are discussed.  Differences in the range of feasible hull form geometries for coastal areas and unrestricted ocean operations, and for low-speed versus moderately hig-speed applications, are pointed out. 

- Small vessel hull form optimization for heave and pitch performance – A. Zborowski, S. R. Sainsbury – 1988, October.


   The Ship Motion Program (SMP) originally written for a mainframe computer system has been adapted for use in the IBM PC microcomputer family and subsequently applied to study ship seakeeping performance. The converted program, referred to as the Ship Seakeeping Characteristics Program (SSCP), was utilized for a parametric study on the influence of the main form parameters on heave and pitch performance for the British Ship Research Association (BSRA) trawler series of geomatrically related forms. From the results of this study an optimum form has been indicated and its geometrical features defined. 

- Nature’s dynamometer: hull performance profiles and dynamic resistance for sailboat hulls – J. N. Selness – 1989, July.

A new method for predicting full-scale sailboat hull resistance from full-scale coasting tests is presented. A way to minimize the influence of the ship’s own wave is based on the creation of a “dynamic resistance”curve from several tests. Experimental results from tests conducted on an International Offshore Rule type sailboat are presented. The results show promise for future practical applications.  

- The weight of concrete barge and pontoon hulls – K. E. Harrington, R. Harrison, Marshall, M. Hubert – 1991, July. 

Increased strucrural weight has always been a major disadvantage and probably the main objection to using concrete hulls. Postwar development in materials and construction techniques has led to claims that is now possible to achieve structural weights equalling or closely approaching those of equivalent steel hulls. After receiving the postwar material and construction technique developments, this paper compares the structural weight of existing and equivalent steel and concrte barge and pontoon hull designs. It is found that increased structural weight is a dual factor advantageous in some applications but disadvantegeous in others, and that despite the postwar developments concrete barge and pontoons are still heavier than equivalent steel hulls. 

- The design of an eight-oared rowing shell – C. A. Scragg, B. D. Nelson – 1993, April.

Rules governing the design of rowing shells do not restrict basic hull parameters. In designing a new eight-oared rowing shell for international and Olympic competition, the authors sought a high speed, minimum drag hul form, subject only to the constraints on minimum displacement and roll stability. An investigation of optimum hull parameters using analytical determined resistance curves was made. Optimum hull parameters for both deep and shallow water racing are presented. Using the hull parameters determined for minimum resistance at racing speeds in shallow water, several new hull forms were created and analyzed in both deep and shallow water. Two promising final design candidates were proposed for model-scale testing. Results of both steady and unsteady tests are presented.

- Cross section of experience in SafeHull applications – P. G. Rynn, C. E. Morlan - 1997, January.

This paper provides information regarding the use of the ABS SafeHull program/criteria for review of tanker and bulk carrier structures. It focuses on the submittal and review processes as carried out by the classification society in an effort to address the needs of the client. Detailed examples are provided which illustrate the necessary information to be submitted and the results of a typical review. The paper demonstrates lessons learned from the reviews which have been performed to date. The paper also includes a brief discussion of future program developments.

- SWATH Golf Club hull flow studies – T. Ratcliffe, C. Kennel – 1997, April.

Analytical and experimental results are presented from an exploratory investigation of the flow phenomena encountered with golf club SWATH designs. The focus of this work  is testing done on three closely related SWATH models with common hulls and strut waterplane shapes. The models are constructed to allow testing of the hulls in three athwartship positions: a full golf club, a conventional SWATH , and an intermediate partial golf club. Traditional measured data augmented by flow visualization information are used to identify flow phenomena present. In addition to the test program, supporting calculations were made with advanced hydrodynamic flow codes to assess these analytic tools and provide insight into flow phenomena encountered.

- Influence of design parameters on vertical motions of trawler hull forms in head seas -
  A. Kükner, M. Aydin – 1997, July.

The influence of ship length, length to beam ratio, beam to draft ratio, prismatic coefficient, non-dimensional radius of gyration and Froude number upon significant amplitude of coupled heaving and pitching motions of trawler hull forms for six different sea states has been studied. For this purpose, 540 trawler hull forms have been generated from Doust trawler series to cover appropriate ranges of the design parameters. Seakeeping behavior of these forms has been studied by using an established ship motion computer program and regression models of significant seakeeping events have been derived. Through this study, it is believed that a method has been produced for the seakeeping evaluation of trawler forms during the early design stages, hence allowing for the design of safer and more seakindly  trawler designs. 

- Errata: “Influence of design parameters on vertical motions of trawler hull forms in head   seas” – Kükner and Aydin– 1998, January.

- Superstructure effectiveness in the preliminary assessment of the hull behavior - M. D. A. Macney, C. T. F. Ross – 1999, January.

In a study of hull-superstructure interaction, a parametric investigation was undertaken, which was designed to examine a large number of hull-superstructure arrangements, broadly representative of warship configurations. The study was essentially numerical, based on the finite element  method, but was supported by an experimental program used to validate aspects of the modeling. The majority of the numerical work was the analysis of threedimensional simplified models having either a single superstructure on a standardized hull, or a double superstructure arrangement on an alternative standardized hull. Such models represented simplified structural configurations from which preliminary assessments of the hull-superstructure behavior could be sistematically addressed within an initial design sequence.

Superstructure effectiveness is not universally defined or used, in the literature. Since stresses are idiosyncratic, effectiveness in this work is defined in terms of overall structural displacement, as the ratio of the maximum displacement of the plain hull to the maximum displcement with superstructures. A variety of cases was considered, including single and double superstructure arrangements of various sizes and in various positions on the hull. Design curves were formed for the different arrangements showing the variation in the effectiveness. Superstructure effectiveness varies with superstructure length, becoming greater as the superstructure becomes longer. There is a finite element to the maximum effectiveness which is dependent on the relative cross sectional properties. The position of the superstructure also affects the effectiveness, with the greatest effectiveness occurring at the mid hull position. The change in effectiveness is less when the superstructure is small and changing position than when it is long.

Two superstructures having comparable total length to a single superstructure are less effective than the single superstructure. Three superstructures are more effective than two, but still less than one. As the number of superstructures increases for a given total length, the effectiveness tends towards the single superstructure value. Superstructures, even of modest dimensions, add considerably to the cross-sectional properties and should be considered as part of the hull girder when doing the preliminary design. 

-Beyond double-hull: river tank barge conversion to Great Lakes hazardous chemical  service – J. T. Lehman – 2000, Winter.

The retrofit of a double bottom to a 25,000 bbl standard Mississipi River tank  barge and its conversion for coal tar cargo service on the Great Lakes are described. A unique estructural arrangement made the retrofit to OPA-90 and IBC Code requirements economically feasible. Cargo pumping and heating systems are covered in detail, as are the special handling requirements of coal tar as a marine cargo. The story of the project’s development and  execution is explained, as well as the combined U.S. and Canadian regulatory requirements that were overcome.

- Dynamic response analysis of ship hull structures – T. V. S. R. A. Rao, N. G. Iyler, J. Rajasankar, G. S. Palani, K. Z. Zacharian – 2000, Summer.

Finite-element modeling and use of appropriate analytical techniques play a significant role in producing a reliable and economic design for ship hull structures to dynamic loading. The paper presents investigations carried out for the dynamic response analysis of ship hull structures using the finite-element method. A simple and efficient interactive graphical pre-processing technique based on the “keynode” concept and assembly-line procedure is used to develop the finite-element model of the hull structure. The technique makes use of the body plan of a ship hull to build the finite-elemen model through an interactive session. Stiffened plate/shell finite elements suitable to model the hull structure are formulated and used to model the structure. The finite elements take into account arbitrary placement of stiffeners in an element without increasing the number of degrees-of-freedom of the element.  A three-dimensional finite-element model and a procedure based on the Bubnov-Galerkin residual approach are employed to evaluate the effects of interaction between the ship hull and water. Mode superposition technique is used to conduct the dynamic response analysis. The efficiency of the finite elements and the procedures is demonstrated through dynamic analysis of a submerged cantilever plate and a barge when both are subjected to sinusoidal forces.

The dynamic responses exhibit expected behavior of the structure and a comparison with the results available in the literature indicate superior performance of the finite element and methodologies developed. Thus, the finiteelement models and the procedures are found to be efficient and hence suitable for the dynamic analysis of similar structures.

- A concept of triple-hull frigate – V. A. Dubrovskiy – 2000, Summer.

Ships with outriggers, such as multihull vessels, are defined and their advantages and disadvantages described.

The general feasibility of a hull with a small waterplane area is considered as a method for development of an outrigged frigate design. The main dimensions, general arrangement, and hull structure of this design are offered along with calculations of initial transverse stability, longitudinal bending moment in waves, wetted area, residual resistance coefficient of the single hull, as well as the hydrodynamic interaction of the main hull with the outriggers.

- Graph model of steel distribution on the ship’s hull – V. V. Ivannikov – 2000, Summer.

This paper discusses the lack of optimizing vessel hull steel distribution by means of a graph model. Optimal and suboptimal options as far as the dimensions and steel grades are concerned are found by means of linear programming methods- the Dejikstra or Ford-Fulkerson flow algorithms. The suggested method has been used for an economically effective solution for utilizing high-strength shipbuilding steel and corrosion-proof steel for train-ferries in operation as well as for those being designed. 

- Drawbacks of the present system of unified requirements for ship hull global strength and potential ways to rectify them – G. V. Boltsov, M. A. Koudrin – hydrodynamic 2000, October.

This paper consider inadequacies in the formulas for ship global hull strength currently approved by members of the International Association of Classification Societies (IACS). Citing the results of several experimental and numerical studies, the author proposes modifications to the Rules formulas on the ship hull vertical bending moments. Wave   loading on the hull under steady wave conditions is studied for long-term ship operations, and the existing fatigue strength standards for hull longitudinals are also examined. 

Volver
* Hydrodynamics

- Hydrodynamic aspects of drag reduction with additives – P.S. Granville – 1973, July.

The hydrodynamic aspects of drag reduction with additives are presented. The fundamental properties of this remarkable phenomenon are described. A brief history is outlined from anomalous results in pipe flow, through strange effects in the Texas oilfields and to the current research efforts. Correlation bye means of the velocity similarity laws of turbulent flow is explained for drag reduction in pipe flow and for the boundary layers on bodies.

The limits of drag reduction are also explained on the basis of the interactive similarity law. The peculiar role of viscoelasticity is examined. Naval architectural applications are reviewed. 

- Procedures for hydrodynamic evaluation of planing hulls in smooth and rough water - D. Savitsky, P.W. Brown – 1976, October.

Recent Davidson Laboratory basic studies of planing hull hydrodynamics have produced a wealth of technology which is not generally available to the small-boat design profession. Included are studies related to the preplaning resistance of transom-stern hulls,  the effectiveness of trim control flaps, the effect of bottom warp on planing efficiency., the influence of reentrant transom forms, and the seakeeping of planing hulls. The presenr paper   consolidates these results in a form suitable for design purposes and illustrates their application in predicting planing performance in smooth and rough water. 

- Hydrodynamic trends for preliminary design of fully cavitating hydrofoil sections - B. R. Parkin, R. F. Davis, J. Fernandez – 1977, January.

The object of this numerical study is to consider possible hydrodynamic trends for use in trade-off studies for the preliminary design of fully cavitating hydrofoil sections. Hydrodynamic data are obtained from inverse calculations hich are based upon two-dimensional linearized cavity-flow theory. Supplementary data are also calculated from the direct problem of linearized cavity-flow theory in order to show off-design performane trends and to assess the effects of cavity-foil interference on the operating range of selected profiles. For the inverse calculations one specifies design values of the lift coefficient, cavitation number, and cavity thickness at the trailing edge, as well as the shape of the pressure distribution on the wetted surface of the hydrofoil section. In accordance with this  specification, the ordinates of the profile wetted surface and upper-cavity contour are calculated, together with values of drag coefficient, moment coefficient, and attack angle at the design point. The paper summarizes the results of a parametric study of the effects of design cavitation number, ift coefficient, cavity thickness, and pressure distribution shape upon hydrofoil section performance and geometry. Three-dimensional wing effects, viscous   drag, and the effects of structural design criteria are all outside the scope of the study. Results pertaining to steady two-dimensional cavity flows of an ideal incompressible fluid past a rigid hydrofoil section are presented. 

-Predicting hydrodynamic behavior of small-waterplane-area twin-hull ships – E.Numata - 1981, January.

Existing naval and commercial small-waterplane-area, twin-hull (SWATH) vessels are described along with the reasons for choosing this type of hull configuration. The effects of changes in hull form and proportions on smooth water resistence and motions in rough water are examined.Analytical and experimental techniques presently available for use in the design process are discussed. Simple relationships for use in predicting resistance and seakeeping behavior in early stages of design are presented. 

- The U. S. Coast Guard Academy circulating water channel – W. Colburn, W. Simpson, V. Phelps – 1981, July.

In 1974 was determined that the Marine and Ocean Engineering programs at the Coast Guard Academy were suffering from the lack of a facility to allow students to do experimental work in the area of fluid mechanics and ship hydrodynamics. A study was conducted to develop and evaluate the options, and this resulted in the design and construction of a free-surface circulating water channel (CWC) with the associated instrumentation. This CWC has a test section 2 ft  deep by 4 wide by 12 ft long and a maximum velocity in excess of 8 ft/sec (Froude No.> 1). The technique of using a vertical loop circulation with a 3-t0-1 compression section prior to water entry into the test section and the use of  turning vanes to inhibit separation of the flow stream have resulted in a uniform velocity profile quite suitable for the experimental work by the Academy and the Research and Development Center. 

Volver
* Hydrofoil

- Prospects for very-high speed hydrofoils – A. C. Conolly – 1975, October.

Severe hydrodynamic problems remain to be solved before hydrofoils can be designed to operate on the open ocean at speeds between 50 and 80 knots. These problems stem from two sources, cavitation and the free-water surface, complicated by the action of waves. Recently, a natural air venting phenomenon has been investigated which shows promise of being a very satisfactory mode for the operation of high-speed hydrofoils up to speeds at least as high as 80 knots. “Hyperventilation” is the complete breaking open to the atmosphere of a vapor of partially air-filled cavity, giving rise to an underwater paning condition. What was previously thought of as a transient, extremely shallow submergence phenomenon has been shown to be a stable and predictable operating condition with a wide “window” encompassing speed, depth, angle of attack, foil section, and planform geometry. Model experiments also showed that the discovery explains a problem that has been encountered with present-generation subcavitating hydrofoil boats; that is, if a non-surface-piercing foil broaches the water surface and then reenters, it fails to pick-up lift immediately and the hull consequently impacts the water heavily. 

- Hydrodynamic trends for preliminary design of fully cavitating hydrofoil sections - B. R. Parkin, R. F. Davis, J. Fernandez – 1977, January.

Recent studies of struts and foils for high-speed hydrofoils – Y. T. Shen, R. Wermter - 1979, January.

A three-year program was undertaken to determine the feasibility of developing a strut/foil system for high-speed operation of hydrofoil craft that would also perform satisfactorily at takeoff and moderate speeds.  Following identification of possible risk areas and design problems, the major objectives and approaches were established. The evaluation included determination of representative hydrodynamic loads and a series of model tests in the areas of hydrodynamic efficiency, cavity stability, side force and ventilation envelop and strut flutter. This paper provides highlights for the major portions of the study together with the most significant findings.




- The promise of advanced naval vehicles for NATO – D. R. Lavis, W. W. Rogalski, Jr., K. B. Spaulding – 1990, March. 

Advanced naval vehicles (ANVs), defined here as surface effect ships (SES), hydrofoils, and small-waterplane-area twin-hull ships (SWATHs), hold significant promise for a number of naval missions, offering advantages in many operational areas. These advantages can extent to life-cycle costs when total force requirements are considered.

NATO Special Working Group 6 (SWG/6), of which the United States is a member, has been particularly active in evaluation of ANVs for various missions. A number of the participating nations have ongoing ANV development programs or have developed point design for evaluation by SWG/6. This paper describes the SWG/6 organization and provides an introduction to some of these ANV programs. It presents the highlights of a series of antisubmarine warfare (ASW) corvette point designs developed as part of one of the SWG/6 initiatives and describes aspects of their assessment against conventional hull forms. The paper concludes with a description of some new SWG/6 programs. 

- Operation and cost of high-speed craft – C. Wright – 1990, March.

The various types of high-speed craft (HSC) – air supported, foil supported, displacement hull, planing hull – are briefly desribed and their suitability for certain passenger routes in different operating environments is analyzed.

The transport and commercial efficiencies of a number of existing craft of mixed sizes and services are graded and graphically compared. The paper concludes with a discussion on the economics of HSC service and the many factors that bear upon optimum craft selection for a particular route and operating environment.

- Use of antipitch hydrofoil to reduce added resistance of a yacht in waves – J. Avis - 1991, January.

The use of a horizontal antipitch hydrofoil for the purpose of reducing the vertical motions and added resistance of a sailing yacht is investigated. The difficulties, limitations and assumptions inherent in studying yachts in waves are discussed. A mathematical model is presented in an attempt to predict the effect of an antipitch foil in the motions and added resistance of the 12-Mter Canada II. Scale model experiments were conducted and the results are presented and compared with the theoretical results. Experimental results show that the antipitch foil is indeed very effective in reducing the motions and added resistance of the model. At ressonance, pitch is reduced by 22 percent, heave by 15 percent and added resistance by 40 percent. Theoretical results do not agree quantitatively with experiment. However, they do show good qualitative agreement with respect to the percentage reduction in motions and added resistance that can be expected through the addition of the foil and therefore could be useful as a preliminary design tool. 

Volver
* Hygiene

- Occupational hygiene in the merchant marine with special reference to Arctic operations – J. Dean, K. Yoshida – 1991, September.

The problem areas of occupational hygiene in merchant marine operations, with a special reference to arctic operations, are discussed. Relevant chemial, physical, biological, and ergonomic environmental  stresses of concern are outlined. It is found that the severity of arctic conditions makes the task of occupational hygienists critical to the performance of marine workers. A brief history of occupational hygiene is also given. 

Volver
* Icebreaker

- Some considerations in the design of polar icebreakers – J.G. German, C.F. Collins, A. R. Webster – 1972, January. 

This paper highlights some primary considerations in the design of polar icebreakers. Factors affecting determination of power-displacement relationships and the propulsion horsepower are discussed, as is the importance of clearly defining the manner in which the various ice conditions area to be handled. The authors deal briefly with hull construction aspects, outlining the general requirements for polar-class icebreakers, choice of parameters, and the    principal hull design features of a proposed new Canadian polar icebreaker. Propulsion machinery options are discussed, including medium-speed diesel engines, aircraft and industrial-type gas turbines, and combination systems.

- Icebreaking model tests: systematic variation of bow lines and main dimensions of hull  forms suitable for the Great Lakes – B. M. Johansson, E. Makinen – 1973, July.

Nine bulk carrier models were tested in the Wartsila Icebreaking model Basin (WIMB) in Helsinki, Finland. Eight of the models form a series with systematically varying parameters. This test series was the first one in which the influence of bow form, ship length and ship beam on ice resistance was investigated systematically. The basic form was that the existing Great Laker SS Ryerson, which was not originally designed for navigation in ice. The other  models were modified in order to improve their icebreaking capability. The main objective was to study the icebreaking resistance in level ice, but in addition some tests were made for determining the ice resistance in a broken channel and for determining the steering ability of the models. All models were tested in level ice of 1, 2 and 3 thickness and at a speed range of 0-12 knots. Finally, a method for the calculation of the ice resistance and necessary power level of the Great Lakers is presented.

- Ice strengthening of Great Lakes ore carriers – A computer-aided analysis – M. Kaldjian - 1973, July.

This paper reports on the development of and assumptions in a computer program for the design of hull ice strengthening in Great Lakes ore carriers on the basis of the ABS ice rules. The present program deals with the strengthening of existing, transversally framed vessels whereas extensions of the approach to new designs and longitudinal framing systems are still in progress.

- U. S. Cost Guard wind-class replacement icebreaker – H. A. Chatterton, W. M.        .Simpson, Jr.- 1982, October. 

The general requirements for a Wind-Class replacement icebreaking are presented. The design of a vessel to these requirements is presented together with a discussion of the icebreaker synthesis model which was used to identify the design problem solution. The chief characteristics and some of the features of the designs are presented. 

- Design of the icebreaking supply ship Robert LeMeur – A. Churcher, A. Kolomojcev, G. Hubbard – 1984, April.

The Robert LeMeur is an icebreaking supply vessel designed specifically to support oil field operations in the Canadian Beaufort Sea. This paper details the severe environment within which the ice vessel operates as well as the unusual operational profile. The design of the vessel is then traced, identifying those areas which are of particular importane namely, hull strength, selection of propulsion equipment, and selection of electrical and control  equipment. The paper also discusses experience gained with the vessel in its first season of operation.

- Full-scale maneuvering tests in level ice of Canmar Kigoriak and Robert LeMeur - K. K. Tue-Fee, A. J. Keinonen – 1986, April.

This paper gives an overview of the extensive full-scale maneuvering tests carried out during the period of September 1979 to July 1980 and May to June 1981 on the icebreaker Kanmar Kigoriak and during November to December 1982 and June 1983 on the Robert LeMeur. The icebreakers with spoon-shaped bow and reamers perform well, with the Robert LeMeur rivalling and Kigoriak surpassing the performance of conventional Canadian icebreakers of  comparable size and power. The effects of heel on the turning performance of the ships were tested and are discussed.  Due to the proprietary nature of the full-scale data, only some of the results are presented in this paper. 

- Damage to ship plating due to ice impact loads – C. J. Wiernicki – 1987, January.

This paper presents a simply yet rational analytical approach for assessing the damage of an entire stiffened ship panel which arises from the inelastic behavior due to laterally applied ice forces. Included in this approach is an improved method for the determination of plating thickness for either icebreaking or ice-transiting hulls. By allowing an acceptable amount of plastic deformation in the stiffened panel, significant weight savings can be realized. A  design method is presented that relates permanent set in the stiffened panel to the panel loading pressure and gives a measure of the reserve strength afforded by the selection of any given structural parameter. 

- The MV Robert LeMeur ice/propeller interaction project: full-scale data – V. Laskow,  P. A. Spencer, I. M. Bayly – 1986, October.

An experimental program was conducted in which ice/propeller interaction data were collected on a twin-shaft shrouded controllable pitch propeller vessel with 3500 kW per shaft line. The tests were conducted in late June 1984 in the seasonal ice of the Canadian Beaufort Sea. Collected data illustrate the phenomena occurring in the Kort nozzle. A number of observations were made: interaction forces during nozzle blockage are of the same magnitude as during ice-blade impact; the maximum ice-induced blade force is not a function of ship speed; maximum ice-induced blade force occurs near relative radius 0.8. Ice interactions cause significant movement of the shaft relative to the shaft bearing; in ahead mode the blade is bent forward during ice interactions. Ice induced shaft torque transients reached twice nominal and ice-induced shaft thrust transients reached four times nominal value. The largest blade impact forces are associated with the short-duration impacts. 

- CCGS Louis S. St. Laurent Mid-life modernization design studies – A. Kendrick, J. Carter – 1988, April. 

The CCGS Louis S. St. Laurent has been in service since 1969, and is the largest and most powerful unit in the Canadian Coast Guard fleet. She is now approaching a major mid-life modernization, intended to give her at least a further 15 years’ useful life. This modernization will provide the opportunity to greatly improve the performance of the ship, notably its icebreaking capability and its fuel economy, by applying technology and knowledge developed in the 20 years since the ship was designed. This paper describes the series of studies, tests, and trials commissioned by the Coast Guard to develop a clear picture of the improvements which it will be feasible and cost-effective to implement. 

- An empirical review of the design and performance of icebreakers- R. A. Dick, J. E. Lamfraboise – 1989, April. 

This paper utilizes available data on existing icebreaking ships to compile a review of the design features that influence ship performance. The data were extracted from a recently completed review of the state of the art of Arctic ship technology and include icebreaking ships from Argentina, Canada, Denmark, Finland, Japan, Sweden, the United Kingdom, the Soviet Union, the United States, and West Germany. It is the aim of this paper to offer guidance In the initial stages of icebreaker design and thereby give confidence to the designer in the selection of dimensions, hull shape and propulsion. 

- USCGC Healy (WAGB 20 ) – A case study for implementing reliability-centered  maintenance – W. J. Reicks, Jr., R. Burt, J. P. Mazurama, R. J. Steinle – 2000, Winter.

In new ship construction, maintenance planning affords both an opportunity and a challenge. On one hand, a new ship class enableds maintenance planners to start with a clean state and consider improved and more cost-effective maintenance methods. On the other hand, new manning concepts, lack of timely technical information when maintenance planning is conducted in parallel with detail design, use of equipment new to the fleet, and the like impose a measure of uncertainty on the planning process. In this paper, we review why and how Reliability-Centered Maintenance (RCM) techniques were applied to the new Polar icebreaker U. S. Coast Guard Cutter (CGC) Healy. We review how we incorporated condition-based maintenance techniques where appropriate. We discuss the decision  process used for fine-tuning the Maintenance Procedure Cards (MPC) for CGC Healy’s  hull, mechanical and electrical (HM&E) Preventive Maintenance Manual. Finally, we share some lessons learned in the process.

Volver
* IMCO

- International Convention on Tonnage measurement of ships, 1969 – R. T. Cunningham - 1970, July.

This paper discusses the history and events leading to the International Conference on Tonnage Measurement of Ships held in London from May 27 to June 23, 1969, which resulted in the adoption of a convention by vote of 37 nations in favor, none against and 3 abstentions. The conference and the effects of the convention are discussed.

The Conference was held under the auspices of the Intergovernmental Maritime Consultative Organization, a specialized agency of the United Nations Organization. The convention is now under consideration by governments.

- IMCO activities updated – L. W. Goddu, Jr. – 1972, January.

The activities of the Intergovernmental Maritime Consultative Organization (IMCO), a United Nations specialized agency dealing with maritime safety, have been covered in previous issues of Maritime Technology . It is felt appropriate to update past information with recent activities. In addition to its regular work program, IMCO has placed special emphasis on marine pollution and cargo containers. This paper highlights briefly recent development in these two areas of concern.

- Maneuvering data: Intergovernmental Maritime Consultative Organization - Maritime Safety Committee recommendation – R. I. Price – 1970, July.

International concern over increased risk of collision with incresing size and speed of vessels, especially collision with subsequent release of oil or dangerous chemicals, led the Assembly of the Intergovernmental Maritime Consultative Organization (IMCO) to recommend that maneuvering booklets be furnished masters of large vessels and those car  rying bulk chemicals. To implement this recommendations, the IMCO Maritime Safety Committee recently developed this recommendation.

- The impact of the 1973 IMCO Convention on the maritime industry – W. M. Benkert, D. H. Williams – 1974, January.

This paper briefly summarizes some of the major provisions of the International Convention for the Prevention of Marine Pollution, 1973, as adopted by he International Conference on Marine Pollution, 1973, and considers their impact on the shipbuilding and maritime transportation industries.

- The MarAd pollution abatement program in relation to the 1973 IMCO Marine Pollution   Convention – G. C. Steinman, W. B. Chappel – 1975, January.

This paper has been condensed from the originals Section paper and retitled as above. The complete paper, titled simply, “The MarAd Pollution Abatement Program”, included a comprehensive description of the program along with national and international regulations, treaties, agreements and conventions, and a description of the economic and environmental impact of the 1973 IMCO Marine Pollution Convention. This condensed version briefly summarizes the MarAd Pollution Abatement Program and the economic and environmental impact of two of the major ship design and construction features adopted by the 1973 IMCO Marine Pollution Convention; segregated ballast and improved loadon-top. The paper also includes reccommendations for future action at national and international levels.

- Current and proposed USCG and IMCO regulations for communications and navigation    equipment for vessels over 1.600 gross tons – E. J. Bizub – 1979, October.

Shipowners and operators are continually faced with the responsibility of complying with regulatory body requirements. In the United States, the Coast Guard and the Federal Communications Commission are the agencies that issue and administer the regulations that apply to communications and navigation equipment.  Many of the current and proposed regulations of these agencies resulted from IMCO proceedings and were implemented as required by international treaty. A basic understanding of these regulations is essential. Proposed changes should be of concern and should be thoroughly analyzed to determine their operational and financial impact.  This paper discusses the rules and regulations in effect on 1 January 1979.  A discussion of special requirements for Maritime Administration susidized new construction is also presented: (1) Port Safety and Tank Vessel Act of 1978, (2) USCG requirements for Loran C, (3) changes due to the 1974 Safety of Life At Sea Convention, (4) proposed Class C Emergency Position Indicating Radio Beacon, (5) VHF requirements for vessel traffic systems, (6) oil transfer communication Requirements, and (7) proposed changes for main/reserve antennas. 

- The International Load Line Convention: Crossroad to the future – P. Alman, W. A. Cleary, Jr., M. G. Dyer, J. R. Paulling, N. Salvensen. – 1992, October.

The 1966 Load Line Convention (ICLL 66) is the most widely ratified instrument of the Inter-national Maritime Organization (IMO) and is, along with the International Convention on Safety of Life at Sea (SOLAS), the primary document setting forth internationally agreed ship safety standards. ICCL 66 set freeboard requirements based on experience gained from the first Load Line Convention in 1930 and on contemporary developments in ship design. Reexamination  of ICCL 66 is indicated by the proliferation of novel ship designs for which it lacks adequate regulations and by significant advancements in analytical seakeeping and deck wetness prediction techniques now available to the designer. In this paper, the Freeboard Advisory Group reviews these issues against the changing climate of the marine industry and maritime administrations, discusses the state of the art in the analytical seakeeping programs, and outlines a series of recommendations for the establishment of a new international load line convention for the next century. The steps needed for an international program at IMO are discussed and a new convention is proposed. 

- One-compartment damage survivability versus 1992 IMO probabilistic damage criteria for dry cargo ships – R. J. Sonnenschein, C. Yang – 1993, January.

No international or U. S. Coast Guard requirements for the damage of dry cargo ships existed until February 1992, when an international, probabilistic damage standard for dry cargo ships was adopted by the Internacional Maritime Organization (IMO) and the U.S. Coast Guard. A deterministic one-compartment damage standard has been applied the most U.S.-flag dry cargo ships built since 1937, either voluntarily or as a requirement for Federal assistance under the Maritime Administration. Despite some of its inherent deficiencies, it appears that the one-compartment has invariably resulted in the construction and operation of cargo ships whose damage survivability considerably exceeds the minimum survival criteria of the new IMO rules. Some weaknesses in the IMO damage rules are discussed and modifications suggested. The results of sensivity studies incorporating proposed modifications are presented for a sample of U.S-flag cargo ships. An evaluation of results suggests that the IMO rules in some instances may not go far enough in precluding unsafe ship design or operating practices; however, the proposed modifications will generally achieve much closer agreement between the survival requirements for these two methods. It is recommended that the proposed rules be modified to reflect a more rational approach in accordance with commonly accepted naval architectural practices, and to assure the highest level of damage survivability that is economically feasible.

- A summary of the IMO high-speed craft (HSC) Code and its impact on the first U. S. vessel built to this standard – T. R. Cummings, P. J. Roden – 1998, July.

SASSACUS is a 45-meter FBM TRICAT fast ferry built at Pequot River Shipworks in New London, Connecticut. This paper summarizes how SASSACUS set a precedent by being the first U. S. vessel built entirely to the International Maritime Organization’s new International Code of Safety for high-speed craft (HSC Code) .  The background and philosophy of the HSC Code are discussed, as well as the classification society Det Norske Veritas and the regulatory agency U. S. Coast Guard have affected the outcome. Specific difficulties experienced in the constrcution and trials of SASSACUS are mentioned. The impact of this project on future ships constructed to this code is summarized.

Volver
* Incinerator ship

- Chemical waste incinerator ships: the interagency program to develop a capability in the United States – G. O. Chapman, D. W. Leubecker, L. A. Martinez, R. T. Matthews, D. A.  Oberacker, F. Wybenga – 1982, October.

In February 1980, an interagency work group undertook a study of at-sea incineration and the alternatives available to the Federal Government for encouraging the design, construction, and operation of U.S-flag incinerator ships. The group examined previous incineration operations, various federal assistance programs, safety and control measures, incinerator ship conceptual designs, environmental impacts, and waterfront facilities. In September 1980, the work group concluded that chemical waste incineration at sea aboard specially designed and equipped vessels is a cost effective, technically efficient, and environmentally acceptable technology for destroying many combustible hazardous wastes. The work group was expanded, designated the Interagency Review Board for the Chemical Waste Incinerator Ship Program, and now coordinates and expedites all Federal Government activities related to developing an incineration at sea capability in the United States. This paper presents the findings of the work group and the work program  which the Interagency Review Board has initiated. Important ship design factors, such as the regulatory requirements, incinerator technologies, and incinerator system research recommendations, are explained.  Details of a conceptual dual-mission ship design, which can incinerate both liquid wastes and solid wastes, are given. Anticipated operations permits, environmental monitoring, vessel design requirements, and waterfront facilities are discussed. 

Volver
* Innerbottom

- Innerbottom design problems in double-hull tankers – M. C. Cheung, S. B. Slaughter -  1998, April.

OPA ’90 and parallel IMO rules are driving a phased changeover in tanker design from single-hull to double-hull construction. This paper describes field observations and analyses of two of the more persistent innerbottom design problems: the joint between frame vertical stiffeners and longitudinals, and panel cracks along the innerbottom/longitudinal seams. Potential shortcomings in applicable classification society rules are addressed, and possible solution at both the design and repair stage are offered. 

Volver
* Inert gas

- Flue gas inerting systems: one contractor’s experience – W. W. Hickman – 1978, October. 

The addition of flue gas inerting systems to tank vessels, either new or existing, necessitates an in-depth study of ancillary systems. This paper discusses the rationate of flue gas inerting as well as critical areas of concern in the design approach to the system itself. It stresses the importamce of the adequacy of the steam generating plant and combustion control system. The necessity of owner input concerning proposed methods of system operation is also  discussed.

Volver
* Inflatable boat

- Development of rigid inflatable boats for U.S. Navy shipboard use – D. W. Amick, R. Hamilton, C. E. Shields – 1985, July.

The Rigid Inflatable Boat (RIB) was originally developed as a gasoline outboard powered craft for surf zone rescue use by the Royal National Lifeboat Institution in the United Kingdom. The objectives were to provide a craft with extremely good stability characteristics to operate in steep onshore breaking waves without capsizing, and to improve the safety of operations alongside other vessels. Opean ocean rescue and boarding applications were of   interest to the U. S. Coast Guard because of the inherent stability and alongside safety of the RIB. Subsequent feasibility studies by the U.S. Navy indicate that the RIB would be superior in performance to the present 26-feet motor whaleboat, and could also reduce topside weight. The Navy opted for diesel inboard power for the RIB’s designated to be carried aboard combatant ships. A diesel-powered RIB was procured for concept evaluation by the U.S. Navy, and has undergone a series of trials and tests to establish smooth- and rough-water performance characteristics. The data acquired confirmed the theoretical performance predicted during the feasibility studies. This first RIB was deployed on a U. S. Navy DDG-993 Class ship utilizing an existing single-point davit.  During that deployment, the RIB was   launched and retrieved successfully at ship’s speeds up to 12 knots. Early indications are that this development program will result in a new  ship’s boat and an accompanying davit system which will provide the Fleet with a safe, high-performance craft which will greatly enhance operational capability and safety, and substantially reduce topside weight. The enthusiasm of test and Fleet personnel who have operated the RIB attests to its superior performance and to a high degree of probability for success of the program. 

Volver
* Injection

- Investigation of fuel injection system cavitation problems on the MV James R. Barker,              MV Mesabi Miner, and MV William J.De Lancey- M. G. Parsons, R. W. Harkins –              1985, July.

Cavitation erosion has long been recognized as a potential problem in the components and piping of diesel engine fuel injection systems. Specific cavitation erosion problems have been experienced recently in the fuel injection systems of the Colt-Pielstick PC2 engines of the Great Lakes bulk carriers MV James R. Barker, Mesabi Miner, and William J. De Lancey. Similar damage has been found in the injection systems of PC2 engines onboard other U.S. flag vessels. The experience on the subject vessels and the efforts being taken to eliminate or minimize these problems are described. The modeling and method use in a digital computer simulation of the fuel injection system on these vessels are presented. The simulation is being developed to study the effects of the delivery valve spring characteristics and performance, system pressures, and various system details and potential modifications on the overall performance of the fuel injection system. Special emphasis has been placed upon the factors which can be causing the cavitation damage within the high-pressure injection piping and injector bodies.  Example simulation results are presented. The simulation will provide practical and economical way to evaluate potential modifications.

Volver
* Inland waterways

- Simulation of the maneuverability of inland waterway tows – G.L.Petrie – 1978, January 

A mathematical model has been developed to simulate the motion of a barge and towboat flotilla maneuvering through an inland waterway channel. The formulation of the mathematical model, including the hydrodynamic force representation and the rudder and propeller control algorithms, and its implementation in a digital computer program are described. Potential applications for utilization of the model are discussed, and some typical results are given. 

- Inland waterway trade route optimization study – E. L. Shearer – 1975, July.

Sample results from analyses of inland waterway barge operations are presented. The first of two parts of the analyses considers speed developed by tows, based on formulas of Charles Howe, Purdeu University. The second part analyzes the operation of a towboat company, with input from the first part, and from othar data on company operations. Outputs of thr analyses are number of tows and towboat required, the initial investment, total annual  operating costs, annual income and profit, and the values of several measures of profitability. 


Volver
* Inspection


- Shortcomings of offshore subsurface engineering inspections – H. M. Tiedemann - 1974, January. 

Previous papers on this subject by the author dealt with the recommendations which might be proposed to improve the visual inspection techniques presently being employed. It has now come to pass that the expense of conducting offshore inspections has become so high that perhaps an entirely new approach is necessary. The author, while not specifically defining a rigid program to be followed, explores several thoughts with regard to in-situ testing that might be used for a “go or no-go” examination of a structure. The author concludes that a new approach to offshore inspections is one that will be of minimum cost and therefore allow the operators to indulge in a realistic survey schedule. It is contended that the present inspection techniques are so expansive that it is economically prohibitive   for an operator to conduct practical and meaningful surveys and inspections of his structures, and therefore the thorough, quantitative survey and inspection that should be carried out, is not, in effect, being done. This values at risk are discussed and the overall magnitude of this problem in dollars and cents are delineated. 

- The Pacesetter experience: practices and recommendations to insure structural integrity of semisubmersibles from design to in-service inspections – C. E. Zumwalt, W. T. Benett, Jr. – 1984, January. 

The partnership of sound design, a competent builder, effective construction inspection, and proper operation and maintenance is necessary to have a successful mobile offshore drilling unit. Current exoerience indicates the relative importance of construction inspection in reducing the need for in-service structural inspections. Not only are the results of construction inspection easier to detect  and repairm butthey are also cost-effective. Cooperation between the designer, builder, owner, regulatory body and classification society is necessary to achieve this proper balance between construction and in-service inspection.

Volver
* Insurance

- A symposium on marine insurance – by an Adjuster,a Surveyor, a Lawyer – 1972, April.

The intent of this symposium was to present to the various representatives of the marine profession which comprises.  The membership of the Society a brief introduction to the marine insurance field. The symposium was conducted by a group of authorities. Unfortunately, the brokerage aspect was not documented, nor a formal paper presented. The 

adjuster’s, surveyor’s, and lawyer’s paper are presented herewith. The broker was represented by the late Martin L.

Mathews of C. A. Sport and Company of New Orleans. Mr. Mathews described the activities of the brokers in bringing together the various parties who would be involved in the coverage of insurance on a piece of marine equipment; more specifically, that equipment covered by a hull policy. Mr. Mathews fashioned a group of characters of whom he, “Bennie the Broker”, was writing a policy for “Owen the owner”, and, as a claim or loss might arise, he introduced “Al the Adjuster”, “Sam the Surveyor”and “Loole the Lawyer”. With this Dramatis Personae, Mr. Mathews established the contractual relationship that Bennie the Broker make for Owen the Owner after Owner described the risk that he wanted covered and the extent of that coverage. Mr. Mathews reviewed the fine print in marine insurance policies, and the routine of an insurance broker in contacting the insurance market as, as is often the case, spreading  the risk over numerous underwriters. After all details of coverage have been agreed upon, and the risk has been underwritten, the parties go about their merry way until the fortuitous loss or claim arises. Bennie the Broker, whistling nervously, refers the loss to Al the Adjuster, who calls Sam the Surveyor. If satisfactory adjustment cannot be made on that level, Al calls Loolle the Lawyer, who has been eagerly waiting in the wings.  Their stories are presented in the following formal papers.

Volver
* Jack-up

- A method for “Punch-through” proof design for independent leg jack-ups – S.Sengupta, J. O’R. Breeden – 1985, January.

“Punch-through” is one of the most common types of failure affecting independent leg self-elevating-type mobile offshore drilling units (jack-ups), and existing rules do not provide any guidelines to design for “punch-through” induced forces. This paper presents a systematic method for analysis and design of independet leg jack-ups for such forces, identifying the important design and operating parameters, and evaluating their effects. The method can be used to design the jack-up legs for a given set of operating parameters, or for an existing unit it can be used to define the limiting values of these parameters. Based on these limitations, operating procedures can be developed to eliminate or minimize the chances of leg damage due to punch-through. A realistic example is worked out to demonstrate the application of the method. 

- Technical challenges associated with dry transportation – F.van Hoorn – 1987, January.

Less than twenty years ago the first jack-up drilling rig was transported “piggyback” on a submersible barge.  Dry transportation of extremely large and heavy cargoes has developed rapidly ever since.  Specialized ships have been designed and built; records (with regard to weight, size or complexity of the transport) have regularly been broken. In this paper, the development of heavy-lift transportation is outlined, followed by a review of present heavy-lift design criteria. Technical challenges associated with several types of heavy-lift cargoes such as jack-up/semisubmersible rigs, dry docks, jackets, tension leg platforms, and modules are discussed. The importance of the transportation engineer’s involvement  in the preliminary project engineering stage is emphasized. 

Volver
* Jet

- Jet-propelled remote-operated underwater vehicles guided by tilting nozzles - S. N. Gangadharan, H. L. Krein – 1989, April. 

This paper is a study and experimental analysis of a forced jet propulsion system with tilting type nozzle for slow moving remotely operated underwater vehicles (ROV’s). A test setup simulating the motion of the underwater vehicle was fabricated to investigate the effect of nozzle configurations on the propulsion of such vehicles.  Plexiglass nozzles of different conical contraction angles ( = 4 to 28 deg), different conical expansion angles ( = 3 to 9 deg.), and a straight cylindrical section were used in the study. Tests were carried out underwater, and thr parameters measured include thrust, flow rate, angulkar velocity, and total head. Different circular disk type drag plates were used to simulate the drag of the vehicle underwater. Efficiency of propulsion is the criterion for comparing the performance of each nozzle. An expression for the optimum efficiency was derived neglecting the effect on inlet head recovery, which can be assumed for slow-moving vehicles. The energy loss and loss coefficients in submerged propulsion nozzles were found both theorectically and experimentally. A proposal for the fabrication and testing of an innovative design of a jet-propelled ROV guided by tilting nozzles is presented.  The design uses a stepper motor for  tilting the nozzles. A comparison is made between stationary and swivel-type configurations. The nozzles were tested for optimum area ratio. The propulsion system and the ROV was designed and checked for stability. The study revealed that for a range of flow rates, one particular nozzle was the most efficient compared to other nozzles. 

Volver
* Keel

- Hydro-numeric design of winglet keels for Stars & Stripes – J. S. Lechter, Jr., C. P. Cressy, J. C. Oliver, III, M. J. Fritts – 1987, October. 

A new computational method is presented for the design of optimal keels for racing yachts. The method was used in the design of the 1987 America’s Cup winner Stars & Stripes. Lift and induced drag are computed with and extended version of the VSAERO panel method program, employing a far-field wake integration technique.  Parametric studies of lift and induced drag performance for variations of keel and winglet geometry are presented. The optimal configuration for the expected racing conditions was chosen through a sailing perfomance code which accepted as input the parameterized lift and induced drag relationships.

- Design and hydrodynamic perfomance of sailboat keels – D. S. Greeley, J. H. Cross-Whiter – 1989, October. 

Computational techniques for sailing yacht keel design and analysis are presented and their application in the design process is discussed by means of examples for several different types of yacht keels. Comparisons of computed results and experimental data are made were possible to show the usefulness of the computational procedures presented, as well as their shortcomings. The emphasis of the paper is on the development of insight into the physical variables influencing keel hydrodynamic behaviour, rather than optimization procedures for specific configurations. The computational techniques presented were developed and utilized by the authors during the 1987 America’s Cup campaign, and have been used subsequently for both cruising and racing yacht keel design work.

Volver
* Lecturer

- The art of talking about science – L. Bragg – 1967, July.

The author draws on his wide experience as a lecturer to spotlight the more serious pitfalls hat confront the scientist who was to deliver a talk. Advice is given on how to achieve the primary objective of the lecture how to cause the audience to remember its essential point. The purpose of the lecture is outlined, and a clear distinction is made between the two methods of delivery; namely, the informal, spoken word and the reading of a written account. The author establishes his resolute preference for the former method and lists his reasons for opposing the reading of a prepared text.

Volver
* Liability

- Product liability goes to sea: a survey of the legal liability of sellers and manufacturers in the marine industry – D. G. Davies – 1989, October.

United States law imposes potential liability on sellers and manufacturers of maritime products that prove to be defective in design or production. The degree of their vulnerability depends on the nature of the damage that results from the defect and their legal relationship with the person who suffers the damage. When the defect results in death or bodily injury, the potentially liable party cannot act beforehand to limit the persons to whom he is liable or the amount of his liability. Common issues in such cases are causation, often based on expert  testimony or gover-

ment reports, hindsight determination of design defects or failures to warm adequately of unavoidable hazards, and foreseeable human errors. If damages are “economic”, however, the seller’s or manufacturer’s liability may be limited to those with whom he had contracted directly, and the contract can further limit in the amount of liability to those persons and the methods by which they can enforce what rights they have.

Volver
* Lines

- Mathematical ship lines and surfaces – F. Munchmeyer – 1982, July. 

A mathematical spline, with mathematical ducks, is proposed for naval architecture as an alternative to the familiar draftsman's spline with its lead ducks. These mathematical tools are handled in virtually the same way that their traditional counterparts are used, as the hull forms is developed line by line.  A visual study of the curvature graph of the new spline substitutes for the naval architect’s touch when testing for fairness. After the lines have been laid down and faired in, a mathematical surface is constructed automatically. Next, another tool is applied: a graphic display of the Gaussian curvature of the whole hull is drawn at the designer’s computer terminal.  This display permits a visual evaluation of surface curvature, which is comparable to a model maker’s test of surface fairness.  Examples are given of lines laid down with mathematical splines and of the Gaussian curvature display. 

Volver
* Linkage

- Sea-link – L. R. Glosten – 1968, July.

A report on the development of a connecting linkage which permits tugs to push barges ahead at sea in rough water. The advantages of pushing as compared with conventional towline operations are discussed. The concept of the linkage is explained and the hardware described. The history of development including model tests and full-scale trials is outlined. 

Volver
* LNG carrier

- LNG and the U. S. Coast Guard – C. Jansky – 1972, April.

A good deal of confusion appears to exist currently as to the role of the United States Cost Guard (USCG) in regulating the marine transport of liquefied natural gas (LNG). The purpose of this paper is to clarify some of this confusion. 

- LNG marine carrier construction – J. L. Howard – 1972, July.

The author describes the several concepts around which the existing marine LNG containment designs are formulated. The Kvaerner-Moss spherical containment system without secondary barrier is discussed in some detail. The design analysis of that system is presented in a step-buy-step fashion as actually performed, along with descriptions of tank materials research and structural experiments which supplement the analytical work.

The fabrication sequence of the spheres is discussed, and the welding procedures used for both aluminum and 9 percent nickel steel are included.

- Large-size LNG tankers building – A. Gilles – 1972, July.

The largest LNG tankers presently in operation are the SS. POLAR ALASCA and SS. ARTIC TOKYO, of 71,500 cubic meters capacity each, operating between Alaska and Japan since 1969. Three 125,000-cu m ships were ordered in 1970 by El Paso Natural Gas from Chantiers France-Dunquerque; they are intended to carry LNG between Algeria and the East Coast of the United States. Right now 160,000-cu m and even 200,000 cu m tankers are under construction.

- Design of spherical shipborne LNG cargo tanks – R. D. Glasfeld – 1976, July.

The paper deals with the analysis and design of the spherical Moss-Rosenberg-type cargo tanks being employed in the General Dynamics 125,000 cubic meter LNG ships. The discussion includes tank design requirements, determination of dynamic forces, determination of hull-tank interaction, tank stress analysis, tank stability analysis, and  fracture mechanics analysis. An overview of methods of analysis and significant results is presented.

- Building and operating experience of spherical-tank LNG carriers – J. L. Howard, R. S. Kvamsdal, K. Naesheim – 1977, April

A summary of the analytical and experimental bases of the spherical-tank LNG carriers of the Kvaerner-Moss design is given. Primary attention is paid to a complete description of the experience from building spherical tanks in both 9 percent nickel steel and aluminum, including such critical areas as welding, non-destructive testing, maintenance of tolerances, and repairs of defects. The results of stress and temperature measurements made in the cargo tanks under test are compared with earlier predictions from analytical studies. Operating experience with the cargo system is reported.

- Prospects for shipping of liquefied natural gas – G. L. Stiehl – 1977, October.

Natural gas comprise approximately 20 percent of the more than 200 quadrillion Btu’s of energy consumed annually in the free world today. This paper examines energy requirements of major energy-consuming areas such as the United States, Western Europe and Japan, indicating the probable demand for natural gas through 1985. Implications of this demand in terms of importation of liquefied natural gas are measured to determine probable future requirements for LNG carriers. 

- Update: domestic LNG vessel construction – T. G. Connors – 1978, January.

The paper gives a picture of the progress of the present domestic LNG vessel construction program over the past four years, dealing exclusively with three U. S. shipyards constructing LNG vessels under the Construction Differential Subsidy (CDS) program. The paper dwells largely on the specialized facilities, equipment and techniques required and the problems encountered in the construction of LNG cargo containment systems for three designs and shows successful solution to those problems. 

- Transportation of LNG from the Arctic by commercial submarine – L. Jacobsen, K. Hall, P. Canning, E. Gardner – 1983, October.

The paper examines the feasibility of shipping liquefied natural gas (LNG) from the Arctic by submarine tanker.

Among the advantages of an under-ice commercial transport system, the authors include the safe, reliable movement of LNG, on a regular schedule unimpeded by surface weather conditions; the minimum environmental impact on the fragile Arctic ecology; and the economic superiority over alternative systems by the adaptation of a well-proven technology. Conceptual designs of two such mammoth submarines, both nuclear and nonnuclear powered. Are illustrated.

Volver
* Load lines

- Some thoughts and comments on load lines – R. Hayden – 1967, October.

The author discusses how load-line regulations contribute to safety at sea and how the International Load Line Convention facilitates international shipping. The nature of the requirements of the regulations is described, and the 1930 and 1966 Convention are compared briefly. Additionally, the “IMCO Tonnage Scheme” is described, and a few remarks are made on the application of load lines to unusual vessels.

- The International Load Line Convention; Crossroad to the future – P. Alman, W. A. Cleary, Jr., M. G. Dyer, J. R. Paulling, N. Salvensen. – 1992, October.

The 1966 Load Line Convention (ICLL 66) is the most widely ratified instrument of the Inter-national Maritime Organization (IMO) and is, along with the International Convention on Safety of Life at Sea (SOLAS), the primary document setting forth internationally agreed ship safety standards. ICCL 66 set freeboard requirements based on experience gained from the first Load Line Convention in 1930 and on contemporary developments in ship design. Reexamination  of ICCL 66 is indicated by the proliferation of novel ship designs for which it lacks adequate regulations and by significant advancements in analytical seakeeping and deck wetness prediction techniques now available to the designer. In this paper, the Freeboard Advisory Group reviews these issues against the changing climate of the marine industry and maritime administrations, discusses the state of the art in the analytical seakeeping programs, and outlines a series of recommendations for the establishment of a new international load line convention for the next century. The steps needed for an international program at IMO are discussed and a new convention is proposed. 

Volver
* Loading

  - Analysis of ship structural loading in a seaway – D. Hoffman – 1972, April.

The recent advent of the large tanker and bulk carrier has promoted the requirements for more detailed structural analysis of a ship and the reevaluation theories for calculating the static, quasi-static an loads.  The paper begins with discussion of the methods available to determine the various types of loads expected, their phase relationship, and ways of super-imposing them. It then proceeds to the treatment of sea loads based on theoretical and experimental data, and techniques of determining the ship response in a seaway are discussed.  The response to regular waves is reviewed with special reference to the determination of pressure distribution on the hull. Statistical ship response, immediate and cumulative over the life of the ship, is demonstrated in relation to the prediction of long-term bending moment trends, and the distribution of the extremes is discussed. Special loading conditions are described with special emphasis on the transverse pressure distribution, dynamic effects due to motion of liquid cargo in tanks, shipping of green water, wave-induced vibrations, slamming pressures and whipping stresses due to various causes.

The paper treats the above subjects in a broad manner and no attempt to illustrate the theory in detail is made.

- The guidance manual for loading Great Lakes bulk carriers – B.E. Foss – 1975, October

This paper explains the need for a guidance manual for loading Great Lakes bulk carriers. The guidance manual is concerned with limiting the stillwater bending moment to the design value. Topics covered herein are the effect of stillwater bending moment on deflection, historic stillwater bending moment as a function of ship parameters, light ship weight distribution, and items commonly included in the guidance manual. 

- Heavy-load moving systems – H. B. Chambers – 1976, April.

Over the years, a number of unique load-moving systems have been developed in response to needs in heavy fabrication programs. The systems are designed principally to improve construction techniques in a new or expanding fabrication facility. All systems are focused on low capital investment, making them particularly adaptable to short-term projects and projects planned in relatively nonidustrialized areas. This paper describes three mechanical heavy-load-moving methods and explains how they are applied to modernize the methods of constructing ships and offshore structures. In today’s  business climate, “to modernize” means to minimize capital investment in a new construction facility and, also, ro minimize the ongoing labor costs. It further means to provide maximum flexibility for future building programs, which cannot clearly be anticipated in the rapidly changing global market for ships and offshore oil structures.

Volver
* Lock

- Ship and lock model studies as an aid to increasing cargo tonnage through the Welland Canal – R. P. Browne, M. Liou – 1978, October. 

This paper describes a program of research carried out by the National Research Council of Canada for the St. Lawrence Seaway Authority into the effect of vessel dimensions and lock modifications on lock transit times in the Welland Canal. Attention was also given to the propulsive effort required by marine shunters or special tugs to maneuver vessels through the locks and channels. This information was required as input to ongoing techno-economic atudies been carried out by the Seaway Authority into the most efficient future mode of operation of the Canal matter of some importance since its central position in the Seaway system and the concentration of high-lift locks make the Canal a potential limiting factor in the expansion of Seaway trade. The study involved full-scale trials as well as lengthy testing with radio-controlled ship models in a hydraulic lock model. Salient features of the results are  reported. 

Volver
* Lofting

- A new approach to numerical fairing and lofting – J.S. Letcher, Jr. – 1972, April. 

A procedure is set forth for generating a table of offsets describing a fair hull surface without recourse to iterative Fairing of the lines. A mathematical representation of the entire surface is built up from a small number of defining functions (either graphically or analytically described) whose shapes are closely related to features of the usual lines drawings. Although the method us fast enough for hand calculation, two ways are suggested for employing machine computation; one resulting in offsets sufficiently precise to eliminate further fairing from the full-scale lofting. Completely worked-out examples of both the graphical and the computer procedures are appended.

Volver
* Loss

- An analysis of marine total losses worldwide and for selected flags – P. V. Ponce - 1990, March.

The results of a detailed analysis of marine vessel total losses in relation to selected vessel population characteristics are presented. The casualty and vessel characteristics data used in the analysis are those published by Lloyd’s of London in their quarterly casualty returns and their yearly statistical tables (1,2).  The data used for the analyses include the six-year period from 1980 through 1985, the data from 1980 through 1983 being the most complete. The casualty and population worldwide by age classes. Similar tables were constructed for selected flags. 

- The salvage of MV Essi Silje and Lloyd’s arbitration hearing – E. S. Chan - 1987, January.

In 1982 the chemical tanker MV Essi Silje caught fire and was abandoned in the Nprth Atlantic. The Canadian naval supply ship, HMCS Protecteur, undertook the salvage operation before the arrival of the salvage tugs.  The vessel was eventually salvaged. For the subsequent Lloyd’s Arbitration Hearing in London, the author was tasked by the Department of Justice of Canada to provide evidence for presentation at the hearing. This paper presents a brief account of the incident, the technical investigation, the technical disputes, and provides recommendations for future salvage operations.

Volver
* LPG

- A 65,000-ton prestressed concrete floating facility for offshore storage of LPG – A. R. Anderson – 1978, January.

The 1970’s have witnessed a revival of interest in reinforced concrete as a suitable material for marine structures.

Low initial and maintenance costs, superior fire resistance, and the absence of problems associated with cyclic loading and fatigue are among the advantages of this material for hull construction. Against a background of early concrete vessels and recent experience with concrete offshore structures in the North Sea, the paper illustrates the design and construction of a concrete offshore facility for the storage of liquefied petroleum gas.

Volver
 * Machinery

- Centralized machinery control on sun ship cargo vessels built for U. S. Lines - J. K. McNeal - 1967, April.

The application of centralized control should begin with a review of the machinery systems in order to integrate the functions, simplify the arrangement, and coordinate the requirements for control with the selection and performance of the control equipment. These vessels were modified in their machinery systems as the delivery schedule would permit. Then the centralized control system was designed around the modified plant.

The control systems comprise the equipment necessary to fulfill the functions of controlling the throttle, logging data, displaying information on readout services, monitoring and alarming for off-normal conditions, and controlling various motors and valves. The status of this system in the hierarchy of control requires na adequate control engineering capability on the part of the shipbuilder that crosses over the traditional lines of engineering disciplines. A high degree of functional integration is required to optimize the ship as a vehicle  transportation.1 

- Advanced-design motor-ship machinery plant – 20,000 SHP – E. A. Butler, R. Kaufman, T.V. Pedersen – 1967, October.


The merits of U.S. Flag motor-ships in conjunction with a new American design, high powered diesel engine suitable for use on ocean-going merchant vessels is investigated. A 20,000-shp advanced-design motor-ship propulsion system as applied to a dry cargo ship design is developed. Particular attention is directed to the essential characteristics so necessary in the economical and reliable performance of the system. Optional equipment and machinery arrangements have been analyzed carefully for their compatibility to assure efficient operation and maximum convenience to crew members, both at sea and in port. The economics of the motor-ship are thoroughly investigated and reported in sufficient  detail for critical comparison with the economics of other propulsion systems. It is demonstrated that the diesel engine of today is not merely another source of adequate power. The new medium-speed engine provides a residual-fuel diesel propulsion plant that shows distinct advantages in initial investment and operating costs. In addition to its overall economy, the diesel plant provides a propulsion system with a high degree of reliability and safety.

- The relationship between machinery vibration levels and machinery deterioration and failures – B. Lundgaard – 1973, January.

The paper proposes the use of periodic vibration monitoring as a diagnostic maintenance tool. For a small initial investment, the monitoring program will provide in most cases an early warning of impending equipment failure.

Vibratory frequency is used to determine the nature of a malfunction, while the amplitude history indicates the seriousness of the problem. This information is useful in determining when the overhaul a machinery item and how extensive the overhaul should be. 

- Recent trends in hull machinery – I. W. Smith – 1974, April.

This paper presents some of the more recent innovations and developments in the hull machinery field. Some of these equipment are already in service, but not necessarily for a long enough period to prove their utility. Others with no service experience have yet to prove their worth. 

- Operational considerations for designing machinery-aft condenser-condenser scoop systems – R. Latorre – 1979, October. 

Condenser scoops have attractive features for circulating cooling seawater through the main condenser. Further developments are required, however, to enable the designer to fully utilize the simplification and cost reduction attributed to the scoop system. Therefore this paper reviews recent machinery-aft condenser installations, develpments in inlet and outlet scoop designs, and boundary-layer measurements at the outlet scoop locations of a 91 000-  dwt and 160 000-dwt tanker. A rational approach based on Hotta’s formulation is discussed for estimating the effects of seawater temperature, condenser tube fouling, and reduced scoop flow during operation on the condenser vacuum. A simulation study using the Hampton Maru service data is presented to illustrate this approach. Relevant experience in condenser corrosion and fouling is also reviewed and a proposal  for using Campbell’s condenser tube tester in shipboard corrosion and fouling research is presented.

- Surface ship machinery – a survey of propulsion, electrical, and auxiliary system development -

T. J. Doyle, R. W. Kornbau, A. L. Smookler – 1992, July.

Propulsion, auxiliary, and electric machinery developments for surface combatants  are survey-ed – overall system characteristics are covered to permit a broad coverage of related activities. Prime movers in both propulsion and ship service sizes are discussed. All will demonstrate improved economy, especially at part power, and increased attention to thermal and acoustic signatures. Gas turbine are the source of propulsion power, but diesel join turbines in ship service application. Electric drives may be selected where machinery is widely separated or geometries are restrictive. Reversing motors or reversing gears will provide backing power without the inefficiences of controlable-pitch (CP) propellers. Transmission component improvements, including surface-hardened gears and composite shafts, will increase power density.  Shaftline elements compatible with contrarotating propellers may lead to significantly increased propulsive coefficients. Auxiliary machinery developments are driven by the need to improve performance in smaller, simpler packages with lower acquisition and operating costs. This encourages the development and adaptation of new materials and design approaches such as composite structures, rotary screw pump and compressor arrangements, variable speed or geometry units, and molecular sieves and membrane separation for gas and fresh-water production. Ventilation systems requirements will be expanded and integrated with the new demands of collective protection. The ship’s service generation and distribution system will reflect the increasingly nonlinear character of electric loads. Developments will emphasize power quality and continuity in system arrangements which promote both suvivability and energy efficiency. Propulsion-derived ship’s service, uninterruptible power at the system and component levels, and variable-speed auxiliary motor drives reflect these thrusts. 

- Reliability data collection for ship machinery – B. Inozu, P. G. Schaedel, V. Molinari, P. Roy, R. Johns – 1998, April. 

An industry-wide international network is needed to collect Reliability, Availability and Maintainability (RAM) data on shipboard machinery and share this data at different levels by linking vessel chief engineers, ship operator-managers, regulatory agencies, equipment manufacturers, and shipyards/designers. This network should faciitate the efficient collection and flow of RAM information between these entities with industry-wide continuous improvement in safety and cost-effectiveness. This paper describes the implementation of a worldwide information network, called RAM/SHIPNET to support the optimization of safety, reliability and cost-effectiveness throughout all stages of a vessel’s life cycle. Developmen t of this Cooperative Program with primary funding from the Gulf Coast Region Maritime Techno0logy Center at the University of New Orleans. First generation data collection and processing tools have been completed and, pilot validation and testing has been performed in the U. S. A.  The project is now moving into the second implementation stage enabling full scale testing, validation and roll-out on a global scale.  A call is made to the industry for suggestions on improvement to meet emerging needs. 

Volver
 * Machining

- Numerically controlled machining of propeller blades – M. F. Nittel – 1989, July.

This paper describes state-of-the-art manufacture of ship propeller blades with numerically controlled (NC) machining. A brief explanation of the rationale for NC machining is provided, followed by a discussion of the operating experience of a blade machining center over the past six years. Some of the unique considerations involved in the NC programmming and machining processes are described along with some of the most common production  problems. The factors leading to the company’s  decision to expand the blade machining center are discussed along with a description of the design and procurement of the new equipment and facilities.  Tolerances achieved by NC machining and hand finishing are compared. 

Volver
* Maintenance

- Uses of very high pressure water-jet cleaning in marine maintenance – S. A. Taylor, Jr., R. S. Judson – 1976, July.

High pressure water-jet cleaning, using pressure up to 10,000 psi, has proven to be a very versatile, efficient, and less costly method of performing many types of marine maintenance. This paper covers three aspects of this cleaning method.  A review is made of the basic equipment required and the commercial configurations that are available.

Frequently used applications are briefly discussed along with their efficiency and potential cost savings. Finally, the relevant antipollution standards and their effect on cleaning techniques are evaluated. 

- Influence of ship design and fabrication underwater maintenance and repair – R. S. McCord – 1983, April

By increasing the scope of diver operations and decreasing the time to accomplish these tasks, it is possible to lengthen the time between normally scheduled drydockings, minimize the time a ship needs to remain pierside for repairs (when the underwater task is the critical event in readying the ship for sea), and decrease the frequency of emergency drydockings. The method of approach used is to identify many of the common underwater tasks performed on ships and the problems associated in performing these tasks. Proposals are then offered that may alleviate these problems. This can be done by making the tasks less complicated, improving the tools used by the diver, or eliminating the task altogether. The discussion presents the basic format of how the operations are performed and how the designer and fabricator may interface with these operations. 

- Vibration analysis for preventive maintenance: a classical case history – S.L. Hofmann -  1987, October. 

This paper describes the California Maritime Academy’s Vibration Monitoring Program for Prveentive Maintenance (PM) onboard the Training Ship Golden Bear (TSGB) and how the program detected a potentially dangerous main engine problem. The discovery of machinery operating faults by using vibrational analysis is not unique to marine engineers, but several factors in the Golden Bear’s main engine vibration problem make this case a classical one: (a) the nature and extent of the vibration levels; (b) the timing of events and the way the fault developed; (c) the final location of the fault in relationship to the spot on the engine where the high vibration level occurred; and (d) verification of the fact that a PM vibration program can successfully diagnose faults in operating machinery in the marine environment. 

- An integrated approach to shipboard system and equipment testing for improved  maintenance management – C. Blatchley, J. Connors, A. Vecino – 1989, April.

Commercial operators today are required to maintain maximum vessels in-service levels and, with government vessel operators competing for decreasing operation funds, the management of ship maintenance and repair (M&R) has become a highly visible area which can have a significant impact on overall vessel operating costs.

As an approach to consolidate, improve, and simply better manage a vessel’s state of material condition and M&R requirements, an integrated shipboard Material Condition Assessment Program can be implemented  which provides  a comprehensive evaluation and assessment of th various critical components on a ship-specific basis.

This approach will integrate all vessel material condition assessment techniques and periodic surveys whose results can be used for advanced maintenance planning and budgeting. The approach and methodology employed and described in this paper are not new, having been tried and proven to varying degrees in the marine and related industrial fields, and are considered  within the constraints of day-to-day vessel operation and maintenance management. 

- A different business approach for the Navy maintenance process – A. M. Cieri, C. Horten. – 1993, April.

The realization that there will be fewer assets and reduced budgets in the 1990’s coupled with the continuing increase of ship maintenance costs throughout the 1980,s requires a change in the technical and business strategies in which Navy maintenance is executed. Application of existing diagnostics and communications technology will provide our national assets with greater self-sufficiency as well as bringing real performance data shoreside to make efficient-business-related decisions in the way intermediate and depot-level work requirements are brokered. Integration of embedded training, as well as documentation and provisioning data, with condition assessment technology shipboard will improve the ship as well as significantly reduce in size the structure of the shoreside community required to support our national assets. Several initiatives of varying complexity have been prototyped in fiscal year 1990 with test and evaluation in fiscal year 1991. These initial efforts provide a springboard to a strategy which integrates information from static and dynamic mechanical systems with damage control and combat systems into our existing ships by fiscal year 1995. Bringing this performance knowledge to the bridge will provide in-service hulls a capability beyond what was ever expected and the corporate knowledge required to properly design the ship of 2010. The paper discusses the author’s  vision of these evolutionary business concepts utilizing the application of today’s  technology. 

- USCGC Healy (WAGB 20 ) – A case study for implementing reliability-centered  maintenance – W. J. Reicks, Jr., R. Burt, J. P. Mazurama, R. J. Steinle – 2000, Winter.

In new ship construction, maintenance planning affords both an opportunity and a challenge. On one hand, a new ship class enableds maintenance planners to start with a clean state and consider improved and more cost-effective maintenance methods. On the other hand, new manning concepts, lack of timely technical information when maintenance planning is conducted in parallel with detail design, use of equipment new to the fleet, and the like impose a measure of uncertainty on the planning process. In this paper, we review why and how Reliability-Centered Maintenance (RCM) techniques were applied to the new Polar icebreaker U. S. Coast Guard Cutter (CGC) Healy. We review how we incorporated condition-based maintenance techniques where appropriate. We discuss the decision  process used for fine-tuning the Maintenance Procedure Cards (MPC) for CGC Healy’s  hull, mechanical and electrical (HM&E) Preventive Maintenance Manual. Finally, we share some lessons learned in the process.

Volver
* Maneuvering

- Maneuvering data: Intergovernmental Maritime Consultative Organization - Maritime Safety Committee recommendation – R. I. Price – 1970, July.

International concern over increased risk of collision with incresing size and speed of vessels, especially collision with subsequent release of oil or dangerous chemicals, led the Assembly of the Intergovernmental Maritime Consultative Organization (IMCO) to recommend that maneuvering booklets be furnished masters of large vessels and those carrying bulk chemicals. To implement this recommendations, the IMCO Maritime Safety Committee recently developed this recommendation.

- Simulation of the maneuverability of inland waterway tows – G.L.Petrie – 1978, January

A mathematical model has been developed to simulate the motion of a barge and towboat flotilla maneuvering hrough an inland waterway channel. The formulation of the mathematical model, including the hydrodynamic force representation and the rudder and propeller control algorithms, and its implementation in a digital computer program are described. Potential applications for utilization of the model are discussed, and some typical results are given. 

- Features of maneuverability of ships with steering nozzles – V. Asinovsky – 1986, January.

The hydrodynamics of a steering nozzle is different from the hydrodynamics of a rudder installed behind a propeller.

These two steering devices react differently to a change of kinematics of ship motion and propeller loading. The influence of the propeller work regime on the side force value is much more significant in the case of the nozzle. The side force, created by the rudder at all regimes, except the motion by inertia at low rpm, is higher than that provided by the rudder in comparative conditions. This paper considers the specific features of maneuverability of ships equipped with steering nozzles. The analysis of these features is used for the dfevelopment of practical recommendations for designers, taking into account the specifics of the nozzle as a steering device. 

- Full-scale maneuvering tests in level ice of Canmar Kigoriak and Robert LeMeur - K. K. Tue-Fee, A. J. Keinonen – 1986, April.

This paper gives an overview of the extensive full-scale maneuvering tests carried out during the period of September 1979 to July 1980 and May to June 1981 on the icebreaker Kanmar Kigoriak and during November to December 1982 and June 1983 on the Robert LeMeur. The icebreakers with spoon-shaped bow and reamers perform well, with the Robert LeMeur rivalling and Kigoriak surpassing the performance of conventional Canadian icebreakers of   comparable size and power. The effects of heel on the turning performance of the ships were tested and are discussed.  Due to the proprietary nature of the full-scale data, only some of the results are presented in this paper. 

- Maneuverability of frigates in waves – J. P. Hooft, J. B. M. Piefers – 1988, October.

This paper describes the setup of a mathematical model for the prediction of the maneuverability of frigates be means of computer simulations. For the maneuverability in still water, a quasi-static math description is used while dynamic effects are added for the description of the maneuverability in a seaway.  In this latter description, the dynamic effects of the rudder action on the ship’s roll behavior are also incorporated. 

- Ship maneuverability analysis using steady-state techniques – V. Asinovsky, K. N. Huang, M. C. Oakes – 1991, May. 

This papers discusses the application of steady-state techniques to maneuverabilty, position keeping and track keeping analyses in the ship design process. A two-step method of calculating the diagram of steering is described.

The first step gives an approximate solution based on a preliminary analysis of the relationship between the drift angle and the angular velocity of ship in the steady turn. The second step solves the nonlinear equations of motion using an iterative process.  In the second step of the solution, the hull’s  hydrodynamic characteristics are introduced into the equations of motion directly in numerical form without a preliminary approximation by analytical functions. As sumptions about the kinematic parameters of motion are not used. This results in increased accuracy of the calculations. The hydrodynamic characteristics of the hull, rudder and appendages, and their interaction are considered separately. Position and track-keeping analysis using an approach similar to the used for the calculation of the   diagram of steering is discussed. 

Volver
* Manganese

- The potential of manganese nodules as a future mineral resource – D. A. Swan –  1974, January.

The manganese nodule is being given serious considerations as a mineral resource because of the increasing scarcity of manganese,  copper, nickel, and cobalt in land resources. The feasibility of mining the manganese nodule has to take into account the technology, economics, and legal aspects of an operation of this magnitude. This paper is an overview of the considerations that must be made before the mining of manganese nodules becomes a reality. It deals with the reasons manganese nodules are important, what processes are proposed for the recovery and processing of the nodules, the economic considerations in an operation of this type, and the legal problems that will be encountered by this type of operation.

Volver
* Manning

- The future of minimal manning and its effects on the acquisition and life cycle costs of  major Coast Guard cutters – M. A. Green – 1999, January.

Since the 1970’s the world’s merchant fleet have been pursuing crew reductions as a way to cut costs; however, the United States military has been slow to adopt this trend. In the current age of tight budgets and defense cutbacks, the Coast Guard and Navy can no longer afford to continuer in this manner. Both services have now initiated research and acquisition projects which address minimal manning. These projects must be carried out and minimal manning practices implemented if our seagoing services are expected to maintain their edge as world leaders. This paper presents a study designed to research the quest for minimally manned crews and its applicability to military vessels.

It is meant to provide guidance to the United States Coast Guard and other interested parties on future surface combatant acquisition projects including but no limited to the Coast Guard Deepwater Program. Emphasis is placed on the theory behind automation and the organizational impacts associated with minimal manning. 

Volver
* Marine engineer

- Professional liability as it relates to the naval architect/ marine engineer (and other maritime professionals) – G. F. Chandler, III – 1979, October.

Dramatic changes in product and professional liability are reaching the maritime sector. This paper reviews the present state of the law as it effects the naval architect/marine engineer. Among the topics to be considere are a practical explanation of what profesisonal liability entails, reasons for the increase of lawsuits in this area, difference in liability with reference to commercial versus consumer cases and property damage versus personal-injury cases,   and leading casesa affecting the professional with examples of how they might relate to common problems found in naval architecture/marine engineering. Typical defenses available to defendants are also presented, along with the dangers inherent in these lawsuits such as large expenses, both legal and expert, and disruption of business activities. Insurance coverage as to types and availability, including alternatives, categories of monetary damages, limitation and indemnity clauses, and protection of assets are topics also reviewed, and, finally, recommendations are made for the evaluation of business practices from the standpoint of liability. It is hoped that, by improving his or her understanding of all the facets of professional liability, the naval architect/marine engineer can avoid at least   some of the more extreme problems present in this area. 

Volver
* Mast

- Effects of masts on the aerodynamics of sail sections – J. H. Milgran – 1978, January.

Three effects of the addition lf masts of varying geometries to two different sail-like two dimensional airfoil sections were determined by water tunnel tests. Thirteen different mast-sail combinations were tested with four of the sections retested at a different time to confirm repeatebility of the data. The results were found to be best presented and best understood by means of graphs of drag coefficient versus lift coefficient for fixed values of d/c (mast diamter/sail chord). The additional drag caused by the addition of a mast was found to be substantial, especially as the ratio d/c became relatively large. Results were found to be insensitive to changes in Reynolds number of a factor of two for d/c less than 0.3 for round masts, and 0.2 for elliptical masts (d for an elliptical mast is taken as the diameter of a circle having the same cross-sectional area). Elliptical masts with d/c  greater than 0.3 gave results which exhibited a sensitivity to Reynolds number and  which, over a limited range of lift coefficients, gave an unexpectedly high value of the ratio of lift coefficient/drag coefficient. 

- Static pressure distributions over 2D mast/sail geometries – S. Wilkinson – 1989, October.

A variable-camber aerofoil with integral pressure tappings has been built to investigate the nature of the flows around two-dimensional, highly cambered, sail-like aerofoil sections with circular masts. Data have been obtained in the form of static pressure distributions over representative ranges of Reynolds number, camber ratio, incidence amgle, mast diameter/chord ratio and mast angle. Two sail shapes – based on the NACA a = 0,8 and NACA 63 mean-line camber distributions – were involved in the test program. All flow regimes present have been identified and related to the salient model and flow parameters. 

- Boundary-layer explorations over a two-dimensional mast/sail geometry – S. Wilkinson - 1990, July. 

An experimental aerodynamic boundary-layer investigation is performed over the suction surfaces of a typical two dimensional mast/sail geometry. Velocity profiles are obtained at a number of locations which, together with visualization data and the corresponding static pressure distribution, are used to describe the fundamental nature of the complex partially separated flow field associated with such geometries. The velocity profiles are fully analized to provide thickness parameters and skin friction coefficients, suitable for use as representative data in the development of predictive theories involving viscid-inviscid interactions. The chordwise variations of the thickness parameters are graphically presented and discussed. 

Volver
* Merchant ship

- The practical application of economics to merchant ship design – H. Benford – 1967, January.

Naval architects and marine engineers should apply practical economics to decision-making in ship design. 

A commercial ship is not an engineering success unless it is also a potentially profitable investment.  Profitability is related to technical characteristics, and these relationships should be understood by the designer.  The paper gives a brief outline of several economic methods applicable to ship design, pointing out that the choice of criterion depends on such circumstances as whether revenues are predictable or not. It continues with suggested methods for estimating weights and building costs for ships. The problems of predicting annual transport capacity and operating costs are discussed in detail. There follow several comments on the practical application of all the foregoing ideas to decision-making in ship design. Sample studies are appended. Numerical values given in the paper are only intended to indicate trends. There is no intent to present on estimating handbook; the emphasis is entirely on principles and methods of application.

- Anomalous behavior of merchant ship steering systems – R. Taggart – 1970, April.

As unusual combination of circumstances occurring  during an Atlantic crossing of a high speed containership created a situation where the rudder, acting in response to automatic steering control demands, caused excessive ship rolling. Further investigation revealed the existence of an unstable condition due to a combination of asymmetrical hydrodynamic and mechanical characteristics and the inter-relationship of ship motion and control actuation. Similar response has been noted on other high-speed vessels and is cause for major concern in future containership operations. The elements involved in creating these conditions have been examined in detail and a plausible explanation has been evolved as to how they can combine to produce the observed results. With an understanding of the causes of this anomalous behavior it is possible to devise means for preventing its occurrence in future designs.

The evolution of shipboard accommodations and habitability standards aboard U.S.  merchant ships – C. B. Cherrix, E. L. Coffman – 1976, July.

This paper discusses some current practices, future trends, and suggested improvements in U. S. merchant habitability. It develops some historical background, from the World War II Liberty, Victory, and T2 Tanker programs up through the present. Some future trends, such as two-room suites for officers and crew, as well as some thoughts on probable future crew work assignments are discussed.

- Modeling of propeller cavitation on merchant vessels – L. M. Gray, D. DS. Greeley - 1982, January.

The time-varying cavitation on a marine propeller, which excites hull vibrations, is calculated. The analytical model is exercised to guide propeller design and operation in order to minimize this type of hull excitation. This model, as well as a more elaborate model under development at Massachusetts Institute of Technology, is compared with recent full scale observations of propeller cavitation. This paper illustrates the importance of both accurate input data on scaled vessel wake velocities and the inclusion, in analytical models, of tip vortex cavitation.

Volver
* Miner

- Business and technical aspects of the building of Cape Breton Miner – Staff of Upper   Lakes Shipping, Ltd. –1967, January.

The Cape Breton Miner has been in operation since June 1964. This vessel has transported and self-unloaded coal from Nova Scotia and U. S. A. , iron from Venezuela, Seven Islands’ peels, gypsum from Nova Scotia, and has recirculated grain through the unloading system in order to unload the grain from one hatch only. To operate successfully an unloading crew requires experience which each type of cargo in the particular vessel. The hull design, the boiler automation, the all-belt unloading feature can be considered completely successful. The sea speeds and performance in ocean storms has been as predicted from trial results. The Cape Breton Miner encountered a full gale in the North Atlantic in January 1965, experiencing winds gusting up to 80 mph. A large American liner suffered considerable damage from this same storm. A sister ship Ontario Power  was delivered to the owners in May 1965. 

The latter vessel is of the same hull design and includes all the features of the Cape Breton Miner. Several minor Changes were introduced in order to better the unloading performance.

Volver
* Model test

- Model studies for an oceanographic ship derived from an offshore supply vessel - J. R. Paulling, Jr., M. Silverman – 1967, October.

During the last few years, a number of operators of oceanographic research ships have considered  the Gulf Coast offshore-oil-well supply vessel type for a possible conversion to a research vessel.  Such a ship 155-165 tt  length offers a number of attractive features; chiefly, reduced operating costs, an space for mounting portable or inter changeable equipment.  The vessel’s principal disadvantages reputedly are limited stability and a lack of sea kindliness. An investigation of such vessels has recently been conducted by the Scripps Institution of Oceanography and the Department of Naval Architecture of the University of California. Model experiments were conducted to determine the resistance and powering characteristics, the motions in head seas, and rolling in beam seas. The transverse  stability was computed for calm water and following seas. Four different hull forms were considered in these studies: typical 155-ft-long single-chine supply boat; (2) a round-bilge version of the same; (3) a single-chine design developed to overcome several of the suspected deficiencies of Form 1 while still retaining the principal proportions; and (4) an affine variation of Form 1 produced by multiplying transverse dimensions by 0.75 and increasing vertical dimensions by the same amount. It is concluded that the most serious deficiency of the vessel type is the tendency to slam in a head sea. This may limit the maximum speed in head seas. The small saving in resistance exhibited by both the narrower and round-bilge versions is insufficient to justify choosing either of these on this basis alone In addition, both of these forms roll more severely than the two wide, single-chine forms. Finally, the increased freeboard of the third form results in an ample margin of stability. It is felt, therefore, that Form 3 provides a suitable basis for developing a research ship design.

- Icebreaking model tests: systematic variation of bow lines and main dimensions of hull  forms suitable for the Great Lakes – B. M. Johansson, E. Makinen – 1973, July.

Nine bulk carrier models were tested in the Wartsila Icebreaking model Basin (WIMB) in Helsinki, Finland.  Eight of the models form a series with systematically varying parameters. This test series was the first one in which the influence of bow form, ship length and ship beam on ice resistance was investigated systematically.  The basic form was that the existing Great Laker SS Ryerson, which was not originally designed for navigation in ice. The other models were modified in order to improve their icebreaking capability. The main objective was to study the icebreaking resistance in level ice, but in addition some tests were made for determining the ice resistance in a broken channel and for determining the steering ability of the models. All models were tested in level ice of 1, 2 and 3 thickness and at a speed range of 0-12 knots. Finally, a method for the calculation of the ice resistance and   necessary power level of the Great Lakers is presented.

- Model test program for MV St. Clair – P. A. Fisher – 1977, April.

This paper provides a brief review of the model test program conducted by the Ship Hydrodynamics Laboratory of the University of Michigan on the MV St. Clair, Bay Shipbuilding Corporation, Hull 714.  Due to some rather unique constraints imposed by Great Lakes operation, large bulk carriers have encountered unusual problems in the area of   hydrodynamic design. Many of these areas of concern have been addressed through model studies. Specifically investigated were the effects on resistance, wake and flow patterns of various bow and stern variations. Results of those tests including self-propulsion of the final design are included herein.

- Ship and lock model studies as an aid to increasing cargo tonnage through the Welland  Canal – R. P. Browne, M. Liou – 1978, October. 

This paper describes a program of research carried out by the National Research Council of Canada for the St. Lawrence Seaway Authority into the effect of vessel dimensions and lock modifications on lock transit times in the Welland Canal. Attention was also given to the propulsive effort required by marine shunters or special tugs to maneuver vessels through the locks and channels. This information was required as input to ongoing techno-economic atudies been carried out by the Seaway Authority into the most efficient future mode of operation of the Canal matter of some importance since its central position in the Seaway system and the concentration of high-lift locks make the Canal a potential limiting factor in the expansion of Seaway trade. The study involved full-scale trials as well as lengthy testing with radio-controlled ship models in a hydraulic lock model. Salient features of the results are   reported. 

- Ship-model correlation of powering performance on USS Oliver Hazard Perry, FFG-7 class – E.L. Woo, G. Karafiath, G. Borda – 1983, January.

Standardization trials were conducted on USS Oliver Hazard Perry (FFG-7) in May 1978. From the results  of the trial data and the post-trial model correlation experiments which simulated the trial conditions, the powering correlation allowance of 0.00045 was obtained for the FFG-7. It should be noted that the pretrial model tests used the design correlation allowance of 0.0005 to predict full-scale powering performance. In addition, the powering performance was predicted using the “1978 ITTC Performance Prediction Method for Sngle Screw Ships”.

- Model testing in multidirectional waves – F. N. Biewer, J. T. Dillingham – 1983, July.

Capabilities for generating waves in model basins have advanced from unidirectional regular waves to unidirectional random waves and recently in several facilities to multidirectional regular and random waves.  The history of this development  is reviewed briefly. The motivation for conducting model tests in multidirectional waves is discussed along with some sample applications. The principle fore generating multidirectional waves is outlined and the   facilities for performing this function at Offshore Technology Corporation are described.

- Wind loads on a 1: 115 model of a semi-submersible : A. W. Troesch, R. W. VanGunst, S. Lee – 1983, July.

A series of experiments involving the wind loads on a 1:115 scale model of a semi submersible is described. The effects of a boundary-layer profile and Reynolds number in the force and moment coefficients are noted. The contributions to the total drag the various hull components made were measured. The model was placed in a highly viscous fluid to aid in heel and pitch angle changes. This type of testing technique is discussed. The experimental  drag and height coefficients are presented and compared with calculated values.

- Recent experience in model-scale simulation of tension leg platforms – J.T. Dillingham - 1984, April. 

Several recent model tests of tension leg platforms (TLP’s ) are described. Some new challenging design problems which are unique to tension leg platforms have become the focal points of these tests. These have required the development of new modeling techniques and methods of data processing. A general review of TLP characteristics and modeling requirements is presented along with a description of recent test programs and modeling techniques.

Research areas of particular interest in the recent tests are described and some recommendations for future research are made.

- Experimental study of containment boom behavior in waves – M. S. Bruno, R. L. van Dyck – 1997, January.

An effort to assess containment boom performance in waves is described. New model testing instruments and procedures have been developed to provide a direct measure of boom heave response to wave excitation at several points along the boom. Measurements have been made in reproducible regular, irregular and breaking waves for various generic model boom configurations over a range of wave charaacteristics, boom buoyancy/weight ratios, and towing speeds. A model scale of 1/8 allows for tests in regular waves up to 12 ft high full scale at12:1 length/height ratio and irregular waves with significant heights of up to 8 ft full scale. Breaking waves equivalent to over 6 ft height above mean water level are also generated. Measurements include total towing force and heave motion at four locations along each boom. The results of tests of three different size models all scaled  to the same 4 ft high proto type boom show no significant scale effects on heave response to the various types of waves. Drag differences found among the models are attributable to differences in full scale lengths, as well as buoyancy/weight ratios. A buoyancy/ weight ratio of 10 or greater was found to improve heave conformance with waves at optimum towing speeds of about 0.5 knot. Short wavelength waves, requiring the highest frequency response, are shown to be the most difficult conformance problem. Of particular concern is the fact that a catenary tow shape focuses waves near the vertex, thereby amplifying the wave height and causing excessive motions near the center of the boom. For this reason, light weight, highly flexible booms with maximum buoyancy/weight ratio and sufficient freeboard are recommended for open sea operations. 

- Performance database for offshore tug supply vessels – R. Latorre, J. Mims - 1997, January.

With the continued development of the oil and gas fields, the fourth generation of tug-supply vessel is being launched. This paper summarizes the performance data base for offshore tug-supply vessels developed under a SNAME T&R Project.

- Dynamic stability of a high-speed boat model – E. Thornhill, B. Veitch, N. Bose - 2000, Summer.

A series of bare-hull resistance and self-propulsion tests were carried out on a 1/8 scale model of a 11.8 m long, waterjet-propelled planing hull in the clear water towing tank at the National Research Council of Canada’s Institute for Marine Dynamics. The bare-hull resistance tests, performed with the waterjet inlets closed, spanned a range of eight model velocities and nine ballast conditions consisting of three displacements each with three positions of the longitudinal center of gravity. The hull was then fitted with two model waterjet thrusters and tested over the same speeds and ballast conditions. Dynamic instability, or porpoising, was seen during certain high-speed tests. A discussion of this behavior and its relation to published dynamic stability limits is given. 

Volver
 * Monohull

A new monohull form development as applied to an offshore drilling unit – F. Y. Michael, D. B. Waller – 1986, January.

A new monohull form has been developed specifically in the attempt o combine certain advantages of the semisubmersible and conventional ship shape drilling vessel into a vessel of unique design. The new hull form represents a well-balanced workable design particularly suited to ships where seakeeping, environmental operability and overall cost-effectiveness are the primary requirements. The basic advantages of the new monohull form when applied to a drillship are as follows: (1) excellent motion characteristics (motions approach those of a comparable semisubmersible); (2) economical advantages in hull fabrication due to the use of straight line frame and developable surfaces; (3) high payload-to-displacement ratio compared with a semisubmersible; (4) large usable deck area compared with a conventional drillship; (5) safety – substantially improved intact stability characteristics, thus incorporating a major advantage of a semisubmersible; and (6) a hull configuration that provides good structural integrity when compared with a semisubmersible. 

- Operation and cost of high-speed craft – C. Wright – 1990, March.

The various types of high-speed craft (HSC) – air supported, foil supported, displacement hull, planing hull are riefly desribed and their suitability for certain passenger routes in different operating environments is analyzed.

The transport and commercial efficiencies of a number of existing craft of mixed sizes and services are graded and graphically compared. The paper concludes with a discussion on the economics of HSC service and the many factors that bear upon optimum craft selection for a particular route and operating environment.

Volver
* Moonpool

- The design of moonpools for subsea operations – A. H. Day – 1990, May.

The use of moonpools has become well established in the offshore industries in diving support vessels amd, more recently, in floating production vessels. The moonpool offers a central location for the launch of subsea equipment and protection from the environment for the launch procedure. If designed inappropriately, however, the moonpool may suffer from large vertical oscillations of the water column, resulting in large forces on equipment in the moonpool and high downtime of the vessel. A method is proposed for assessing the performance of the moonpool using operability analysis. Theoretical and experimental studies indicate possible geometries for the moonpool which may be used to improve the performance. Finally, a systematic procedure for designing moonpools is developed  and  illustrated with a worked example from a real design problem. 

Volver
* Mooring

- Analysis of assumed mooring arrangement for maritime class ship – J. L. Horton, R. A. Yagle – 1968, July.

An assumed but routine mooring arrangement for a standard Great Lakes ship – on this case a Maritime Class Vessel is analyzed to ascertains what wind conditions would be sufficient to establish the sequence necessary to cause parting of one line, followed by parting of second and third lines and, finally, by full failure of the mooring arrangement. Wind-tunnel tests on a model of the ship are reviewed, and application of the minimum potential energy principle used in the analysis is illustrated.

- Dynamics of vessels moored by multiple cables in deep water – D. E. Hairston – 1979, April. 

The station-keeping response of moored construction vessels, such as pipelying barges, is an important consideration for determining operational constraints. Station-keeping is best characterized by the slow drifting motions of the vessel within the constraints of the mooring system. This paper presents an analysis to evaluate the dynamics of an offshore construction barge moored by a system of single-component cables in deep seas subjected to arbitrary time varying external forces such as waves, wind and current. The vessel is mathematically modeled as a rigid body with a discrete point of attachment for each mooring line. Each mooring line is treated as a single component cable terminating at a gravity-type anchor. The limiting tensions for each cable in complete and partial catenary configurations   are determined from the cable strength and anchor holding capacity. The effects of system damping and cable stretch are included. Numerical results obtained for a typical case are presented and compared with model test results.

- Mooring of surface vessel to piers – M. Chernajawski – 1980, January.

This paper presents a new analytical method of determining the tension forces in mooring lines of surface vessels.

The method will aid the ship designer in developing fixed mooring systems with more accuracy than in the past. The analytical model developed considers the hull to be rigid and restrained broadside to a shallow water pier with resilient fenders in use. The approach to the problem involves (a) determination of wind, current, and equivalent static wave forces at specified headings; (b) calculation of buoyant restoring forces caused by trim, heel, and immersion of the hull; (c) derivation of a combined mooring line stiffeness matrix in terms of direction angles, lengths, cross sectional properties, and nonlinear modulus of elasticity; and (d) derivation of generalized stiffeness matrix for fixed mooring system and determination of tension forces in mooring lines using matrix algebra procedure and incremental load method. Special emphasis is placed on the cumulative elastic behavior of the mooring lines and on the manner in which the elasticity of the lines controls the vessel movement.

- Low-frequency dynamics of moored vessels – B. W. Oppenheim, A. A. Wilson - 1982, January.

Three complete theories of low-frequency dynamics of ships and disks moored with multileg mooring systems in deep water are derived, evaluated, and computerized. One theory is nonlinear; it includes the effects of cubic damping, nonlinear mooring forces and the excitation-yaw motion feed-back, and it is handeled by simulation. It yields random, regular and transient records, probabilities and statistics, exact and linearized transfer funcitons, and spectra of responses. The second theory is linear, solved in the frequency domain. The third is a static theory, which is a by product of the linear one. Mooring lines of arbitrary compositions are considered. 

- OTEC-1 mooring – H. D. Ramsden, W. A. Watts – 1982, July.

Implementation of the Ocean Thermal Energy C onversion (OTEC -1) Early Ocean Test Program presented the engineering community with some unique challenges. One of challenges was to provide a mooring system to keep the ship on station at least nine months per year for five years.The resulting design proved to be the most economical. 

It also became thre world’s deepest large-capacity single-point moor. This paper discusses the background, requirements and design details of the OTEC-1 Platform mooring system. 

- Lightweight materials for mooring lines of deepwater tension leg platforms – M. M. Salama – 1984, July.

The design of a mooring system for tension leg platforms (TLPs) becomes more complicated as water depth increases. The use of steel mooring lines requires complicated tensioning, handling, and flotation systems. This paper discusses the basic design reuirements for the TLP mooring system and identifies several advanced fiber reinforced lightweight materials as alternatives to steel. High-modulus carbon fiber/Kevlar fiber hybrid composites and Kevlar ropes appear to offer the optimum mooring systems for TLPs used in the development of large and medium-size reservoirs, respectively.

- “ASEMOS” – Advanced semisubmersible mooring system – C.V. Wolff – 1985, January

The least efficient, yet most popular mooring system on semisubmersibles in the conventional chain-only type.These perform well in shallow to moderate depths, but as water depth increases, so do horizontal excursions of the rig.

System efficiency also decreases because more and more of the strength of the chain is required to support its own weight and less is available to provide horizontal restoring forces. This paper describes an advanced mooring system that offers several distinct advantages over the usual alternatives: more elasticity in the mooring line at shallow depths; maximum strength and restoring forces at the vessel; lower center of gravity and improved stability; increased variable deck-load capacity; and protection of the winches from wind and sea. One feature that makes the “ASEMOS” system unique is the placement of the mooring winches within the pontoons (Figs. 1 and 2). This location not only protects the winches from the elements, but results in a much lower center of gravity than that of other comparably sized semisubmersible drilling rigs. Another key feature is the use of oversized very heavy chain between the end of the wire rope mooring line and the anchors. This heavy chain provides extra elasticity in the mooring line catenary in shallow depths, and shortens the length of wire rope required to achieve maximum anchor-holding power in deep water. The greater breaking strength of the oversized chain permits the use of a lower-grade steel and avoids the high cost and fatigue problems commonly encountered in other systems.

- Design practice for mooring of floating production systems – C.T.Kwan – 1991, January

A draft “API Recommended Practice for Design, Analysis, and Maintenance of Mooring for Floating Production Systems” was developed recently by the API Task Group on Mooring Design for Floating Structures. This document is closely related to API RP-2P, “Recommended Practive for the Analysis of Spread Mooring Systems for Floating Drilling Units”, because both documents address mooring of floating units. However, this document is also different in many ways from API RP-2P because there are significant differences between a floating drilling mooring system and a floating production mooring system. Major differences of this document from API RP-2P are: (i) The design environment is significantly more severe; (ii) Dynamic instead of quasi-static mooring analysis is recommended; tension limits are relaxed; (iii) Guidelines for thruster-assisted mooring are included; (iv) Fatigue analysis is required. In the course of developing the Draft RP, the API Task Group has done some fundamental work to establish a rational design practice for FPS mooring systems. This paper highlights the new design practice, presents its basis, and points out areas where future work is needed.

- Behavior of a moored ship in unsteady current, wind, and waves – J. O. de Kat, J. E. W. Wichers – 1991, September.

The influence of wind, waves and current on the dynamic behavior of a single-point moored ships is investigated.

Numerical simulations were used to compute the low-frequency motions of a tanker in the horizontal plane and the bow hawser force. Parameters varied comprised loading condition, hawser length and environment. A detailed overview is given of the theory for calculating the various force contributions in the numerical model. The onset of unstable motion behavior is described for both steady and unsteady wind, wave and current conditions. Unstable behavior tends to be more predominant for the lightly loaded condition. In the fully loaded condition the vessel behavior is generally very stable, except when the current direction is unsteady. 

- The design and installation of efficient deepwater permanent moorings – R. D’Souza, P. G. S. Dove, D. G. Hervey, D. J. Hardin – 1992, January.

Industry interest in floating production systems in the Gulf of Mexico an elsewhere is increasingly pointing toward deeper water depths ranging to 10000 ft. In these waters, the moorings are an increasingly significant factor in the overall system cost. This paper presents important design  considerations for deepwater mooring systems for permanently moored platforms. The enginner-ing of feasible and cost-effective deepwater moorings requires substantive departures from conventional design and installation techniques. These include rethinking commonly accepted design criteria, the use of synthetic materials, alternatives to conventional catenary systems, increasing use of deeply submerged buoys, and innovative ideas for system installation. Issues addressed include: design criteria; the use of lightweight, high-strength materials such as aramid fiber rope in lieu of wire rope; analysis methods and procedures  indicating the importance of quasi-static, dynamic, fatigue and probabilistic analyses; installation options and the benefits of maximizing deployment vessel options; the use of alternatives to a conventional chain/wire catenary system; and design considerations and construction options of large-buoyancy, deeply submerged buoys. 

Volver
* Motion

- Motions of a semi-submersible drilling platform in head seas – C.H. Kim, F. Chou - 1973, April.

A new method of predicting motions of a semi-submersible drilling platform in head seas is presented. A strip method is appropriately employed for the estimation of the hydrodynamic forces and moments on each member of the immersed structure oscillating in head seas. All hydrodynamic interactions among the immersed component members are assumed to be negligible. Predicted motions for a catamaran-type semi-submersible drilling platform in head seas are compared with corresponding results of scale-model tests. Conclusions are drawn from this comparison and recommendations for future study are given.

- Prediction of motion and hydrodynamic loads of catamarans – C. M. Lee, H. D. Jones, R. M. Curphey – 1973, October. 

The analytical prediction of catamaran motions in head seas and hydrodynamic loads in beam seas is described. 

Correlation between the predicted and the model experimental results is presented and discussed. The analytical prediction is found satisfactory except for some discrepancies resulting from the inadequate account for viscous effects and the three-dimensional hydrodynamic effects.

- Full-scale measurements and statistical analyses of ship motions in a navigation channel – S. Wang – 1980, October.

Due to the trend toward large dry and liquid bulk carrier construction in recent years, safe navigation in ports and channels has become a major concern to both governmental regulatory agencies and the maritime industry. This paper presents the results of a study on motions of deep-draft vessels in a navigation channel. The objective of this study was, through measurements ana analysis of the vessel motions, to validate the design assumptions for a specific channel as well as to establish the general design information on channel width and epth requirements with respect to the ship characteristics and channel environment. Full-scale measurements of motion characteristics for 29 vessels transits through the Columbia River Entrance Channel have been conducted. The measurements include pitch, heave and roll motions, vessel heading angles and position tracks. Analyses of the measured data have been conducted with the objective of deriving both short-term and long-term statistics. For short-term correlations, all the motion variations have been assumed stationary, and comparisons of the histograms of motion amplitudes with the theoretical Rayleigh distribution have been conducted and found satisfactory. As to the long-term statistics, it is found that the measured data can be very well represented by the logo-normal distributions. 

- Motions studies of a vessel with water on deck – J. Dillingham – 1981, January.

The seakeeping characteristics of a small fishing vessel are investigated. The type of vessel under consideration has large flat deck which may, under severe considerations, remain partially or totally awash. We consider the effect of such deck water on the vessel motions. The vessel is considered as a two-degree-of-freedom system and the equations of motion in sway and roll are formulated in the time domain using an impulse response technique. Formulation of the problem of describing the flow of the deck water leads to a nonlinear hyperbolic system of equations. An approximate solution to these equations is obtained numerically using the random-choice method, also known as Glimm’s method.From this solution the static and dynamic forces exerted on the vessel by the deck water are computed. These forces are then added to the external wave exciting forces to obtain a complete time-domain solution for the motion of the vessel and the deck water. We examine the effect of several simple changes in ship geometry. In most cases the deck water is found to act as a rather effective roll-damping mechanism.This is a result of the frequent appearance of hydraulic jumps which act as energy dissipators. The greatest reduction in roll was achieved by adding a small amount of camber to the deck. Variations in scupper geometry did not have very great effects on the rolling motion. 

- Experience with real-time motion monitoring on the barge Foss 245 – B. L. Hutchison, R. E. Nichol – 1983, January. 

The shipment by barge of a 240-ton retired steam generating unit from the Surry, Viriginia nuclear power plant in the spring of 1980 provided an opportunity to apply modern state-of-the-art motion monitoring and damage-avoidance techniques to a towed ocean barge. This paper reports on (1) the project background, including prevoyage risk analysis which resulted in the recommendation that real-time motion monitoring be provided; (2) the design and installation of the motion monitoring system and; (3) the tug master’s experience during the voyage with the real-time motion feedback. The paper concludes by comparing selected motion records from the motion monitoring system to motion predictions based on logbook and hindcast sea-state data. It is concluded that the real-time motion monitoring worked well on the subject  barge shipment and achieved the primary objective of providing useful feedback to the tug master concerning the effect of his actions on the barge and cargo. It is suggested that the technique is sufficiently promising to warrant wider use by the offshore tug/barge industry. 

- Barge motion predictions – A. C. McClure – 1983, October.

The author proposes a new method for predicting, in the near term, the motions of a barge in waves. The traditional ways of measuring the sea spectrum are briefly reviewed, and the new approach, in which the vessel itself is used as a wave gage, is described. A mathematical analysis of this unique procedure is included along with the results of several experiments. 

- A method for “Punch-through” proof design for independent leg jack-ups – S.Sengupta, J. O’R. Breeden – 1985, January.

“Punch-through” is one of the most common types of failure affecting independent leg self-elevating-type mobile offshore drilling units (jack-ups), and existing rules do not provide any guidelines to design for “punch-through” induced forces. This paper presents a systematic method for analysis and design of independet leg jack-ups for such forces, identifying the important design and operating parameters, and evaluating their effects. The method can be used to design the jack-up legs for a given set of operating parameters, or for an existing unit it can be used to define the limiting values of these parameters. Based on these limitations, operating procedures can be developed to eliminate or minimize the chances of leg damage due to punch-through. A realistic example is worked out to demonstrate the application of the method. 

- The usefulness of response monitoring for estimation of bow structural loadings – G. L. Petrie, W. M. Maclean H. P. Cojeen, G. Schudel – 1986, July.

During the 1970’s , the Maritime Administration, as part of its Exploratory Research Program, supported the development  of shipboard instrumentation systems for the sensing of ship motions and structural responses and the prediction of response changes to be expected when a ship’s  course or speed is altered. Two systems were installed, one on the SS LASH Italia operating in the Atlantic/Mediterranean service and the other on the USNS Furman operating in trans-Pacific service. These systems were operated for several years during which time significant data were obtained on midship bending, bow accelerations, bow side frame stresses and rolling. Filtering allowed identification of slamming and green water events. SNAME Panal HS-2 (Impact  Loads and Responses), long in need of full-scale data on heavy-weather transient loading of the hull, wished to determine whether these data, collected for other purposes, could be useful for predicting the frequency and magnitude of loads on the bow flare structure due to slamming and green waters events. This paper presents the results of the investigation that was carried out and suggests some implications regarding the establishment of criteria for bow structure design in regard to loadings of this type.

- Evaluation of semisubmersible motion characteristics – S. Sengupta, M. K. Chatterjee –  1986, July.

Semisubmersible are the most widely used offshore mobile units for deepwater drilling. Because of their improved motion characteristics they provide a more stable drilling platform. This feature of improved motion characteristics has become an important cost-effective design consideration as larger and more expensive drilling units are needed for deeper water and harsher environments. This paper presents a simple analytical method to compute semisubmersible motion characteristics. Programmed in a microcomputer, this becomes an important tool for designers to identify the important parameters affecting the platform motions, to study their effects, and then to chose desirable values of these parameters for improved design. The program is verified with experimental data, and example applications are given. 

- A toroidal hydrodynamic absorber for damping low frequency motions of fixed and floating offshore platforms – M. Venugopal – 1990, January. 

An application of a toroidal hydrodynamic absorber is suggested for reducing low-frequency bending vibrations of fixed offshore platforms and planar oscillations of tethered platforms. A design methodology for such an absorber is presented. Results of an experiment intended to illustrate the effect of the abrober are presented.  

- The transverse plane motions of ships – B. L. Hutchison – 1991, March.

A detailed exposition of the kinematics of the transverse plane motions of ships is provided, with particular attention to the important process of total transverse acceleration in vessel coordinates. The loci of sway, sway velocity, and sway acceleration are shown to follow hyperbolic distributions with respect to elevation in both regular and irregular waves. In regular waves the transverse acceleration is earth-fixed and vessel-fixed coordinates are shown to be congruent with a vertical shift in elevation of g/= xpressions are given for the elevations minimizing transverse plane processes in regular and irregular waves. In long waves the elevation minimizing total transverse acceleration in vessel coordinates is shown to be g/ n= g[ Tn /( 2)] 2 below the waterline. This is the roll center, which should be used in the traditional analysis of foundation loads. Its location, far below the keel for most vessels, is surprising. The elevation (OP) of the roll axis, which must be used when solving the one-degree-of-freedom equation for roll, is given and is shown to require hydrodynamic coefficients sway as well as roll. In general, OP does not correspond to an elevation that minimizes any of the transverse plane processes. The effect of hull form, transverse stability, and natural roll period on transverse plane motions are examined in an attempt to resolve the   dichotomy of views between those who favor ships with low GMT and long natural roll periodsand those who favor high GMT  with short natural roll periods. It is demonstrated that large values of the beam-to-draft ratio (B/T) with low natural roll periods are advantageous at modest elevations above the waterline. This explains the favorable offshore experience in vessels meeting this description, such as tugs, supply vessels and fishing vessels. At higher elevations long natural periods are shown to present a clear advantage, which supports the preferencefor low GMT  for large passenger vessels, containerships and ships with deck-loads of logs. The trends identified would seem to support the conjecture that, with regard to natural roll period, there is a “forbidden middle” that should be avoided in design.

- Influence of design parameters on vertical motions of trawler hull forms in head seas - A. Kükner, M. Aydin – 1997, July.

The influence of ship length, length to beam ratio, beam to draft ratio, prismatic coefficient, non-dimensional radius of gyration and Froude number upon significant amplitude of coupled heaving and pitching motions of trawler hull forms for six different sea states has been studied. For this purpose, 540 trawler hull forms have been generated from Doust trawler series to cover appropriate ranges of the design parameters. Seakeeping behavior of these forms has been studied by using an established ship motion computer program and regression models of significant seakeeping events have been derived. Through this study, it is believed that a method has been produced for the seakeeping evaluation of trawler forms during the early design stages, hence allowing for the design of safer and more seakindly  trawler designs. 

- Errata: “Influence of design parameters on vertical motions of trawler hull forms in head seas” – Kükner and Aydin – 1998, January.

Volver
* Motor-ship

- Advanced-design motor-ship machinery plant – 20,000 SHP – E. A. Butler, R. Kaufman, T.V. Pedersen – 1967, October.


The merits of U.S. Flag motor-ships in conjunction with a new American design, high-powered diesel engine Suitable for use on ocean-going merchant vessels is investigated. A 20,000-shp advanced-design motor-ship propulsion system as applied to a dry cargo ship design is developed. Particular attention is directed to the essential characteristics so necessary in the economical and reliable performance of the system. Optional equipment and machinery arrangements have been analyzed carefully for their compatibility to assure efficient operation and maximum convenience to crew members, both at sea and in port. The economics of the motor-ship are thoroughly investigated and reported in sufficient  detail for critical comparison with the economics of other propulsion systems. It is demonstrated that the diesel engine of today is not merely another source of adequate power. The new medium-speed engine provides a residual-fuel diesel propulsion plant that shows distinct advantages in initial investment and operating costs. In addition to its overall economy, the diesel plant provides a propulsion system with a high degree of reliability and safety.

- MV Silverado – T. B. Wilson – 1978, April.

The design, construction and testing of a 120-ft fiber glass reinforced plastic (FRP) motor vessel are described.

Designed by and built under the supervision of the author, Silverado is the largest FRP commercial vessel in the world. Built to class and under survey for unrestricted ocean service, it represents an incremental step forward in fiberglass technology accomplished by the private sector of the economy. Powered by two marine diesel engines, Silverado is a high-performance vessel built to luxury yacht standards of finish and accommodations. She is equipped with a viewing and trim tabs for speed optimization. A description is given of the design chronology, the materials utilized and those available, the design process and the author’s philosophy of design, the production process, installed equipments, classification society requirements, material tests and results, and an example of the economics of FRP construction. 

Volver
* Multipurpose ship

- The MARINDUS 17/17 – type multipurpose cargo liner – P. Turcke, R.M. Boucher, M. Lavallee, M. J. Waters – 1977, January.

The paper briefly traces the background and design requirements which led to the present design of the Marindus 17/17 series of multipurpose cargo vessels. It discusses some of the structural features which were incorporated to give maximum cargo space and ease of cargo handling and describes principal items of outfit, machinery, and electrical systems. The conclusion includes a technical evaluation by the owners, who are presently operating a fleet of six vessels of the series. Principal characteristics, capacities, a general arrangement, machinery layout, and other information of interest are given in the Appendix. 

Volver
* Naval architect

- Professional liability as it relates to the naval architect/ marine engineer (and other maritime professionals) – G. F. Chandler, III – 1979, October.

Dramatic changes in product and professional liability are reaching the maritime sector. This paper reviews the present state of the law as it effects the naval architect/marine engineer. Among the topics to be considere are a practical explanation of what profesisonal liability entails, reasons for the increase of lawsuits in this area, difference in liability with reference to commercial versus consumer cases and property damage versus personal-injury cases,   and leading casesa affecting the professional with examples of how they might relate to common problems found in naval architecture/marine engineering. Typical defenses available to defendants are also presented, along with the dangers inherent in these lawsuits such as large expenses, both legal and expert, and disruption of business activities. Insurance coverage as to types and availability, including alternatives, categories of monetary damages, limitation and indemnity clauses, and protection of assets are topics also reviewed, and, finally, recommendations are made for the evaluation of business practices from the standpoint of liability. It is hoped that, by improving his or her understanding of all the facets of professional liability, the naval architect/marine engineer can avoid at least  some of the more extreme problems present in this area. 
    

Volver
* Naval vessel

- CASDOS- A system for the computer-aided structural detailing of ships: present status -   B. W. Romberg, C. E. Roth, III – 1969, July.

The Naval Ship Engineering Center is sponsoring the development of a computer system whose output will be information necessary to fabricate the structural components of naval surface ships. This output will be in the form of graphics, printed output and numerical control tapes.The system, given the acronym CASDOS for Computer Aided Structural Detailing of Ships, is now at a point where implementation trials can begin. This discussion describes the    present state of development, illustrating the principle inputs, outputs, and program structure. The description is centered around use of the system rather than program design and file structure, and should be of interest to individuals involved in ship production. 

- Evaluating seakeeping performance of destroyer-type ships in the north Atlantic - N. A. Hamlin, R. H. Compton – 1970, January.

A technique for the evaluation of the seakeeping performance of destroyer-type ships is resented and applied to four radically different hypothetical ship designs. The procedure involves first the determination of the responses of the four ships to realistic North Atlantic sea spectra, using linear superposition techniques, and assuming the vessels are in short-crested, irregular head seas. Calculations are based upon theoretical response amplitude  operators obtained by applying strip theory to determine the response of the vessels to regular waves. The final evaluation is then obtained in the form of a long-term probabilities of not exceeding stated numerical indices of performance as functions of ship used.

- The DDH 280 class design – K.P.Farrel, R.E. MacLaren, C. L Bennettt, J. D. S. Reilley,    K.L. Redman, A. E. Partridge – 1972, January.

The first part of this paper presents an outline of the studies and decisions which preceded the DDH 280 design.

Accordingly, it begins with the development of the concept, the design plan, the procurement plan, and the drawing processes. The second part of the paper discusses the principal systems which are incorporated into the ship. 

Emphasis is given to special features such as the bridge-controlled gas turbine propulsion plant, the integrated weapons system, and the helicopter aviation facilities, all of which have been developed in Canada to satisfy Canadian defence requirements.

- The offshore supply vessel as a naval auxiliary – S. J. Guarino – 1975, October.


In the late 1960’s the expanded international search for petroleum imposed new and rigorous demands on the off-shore supply vessel. These vessels entered a phase of their evoluation which has resulted in a class of vessel proven to be remarkably versatile and cost-effective. This paper reviews the history and development of the offshore supply boat and describes the features and capabilities of these vessels which the author believes will enable them to serve as a new class of naval auxiliary capable of multimission utilization. 

- Advanced naval vehicles: who needs them? – W. D. O’Neil – 1977, October.

A broad, informal review is provided of the problems involved in justifying heavy expenditures for development of new types of Naval vehicles. It is argued that questions of need and worth are commonly treated too shallowly. A number of frequently urge simple justifications are examined and dismissed. The author closes by urging that vehicle proponents atempt to justify their proposals in terms of specific impact on the results of realistic Naval scenarios. 

- Aircraft/deck interface dynamics for destroyers – P. J. F. O’ Reilly – 1987, January. 

The interface between vertical takeoff and landing (VTOL) aircraft and destroyer and frigate-type warships involves a great many factors. This paper discusses a computer analytical technique which permits dynamic analysis of the aircraft landing or taking off from a moving deck or being handled or stowed on the ship. A condensed explanation of how the synthetic time histories are generated is contained un the Appendix. Two examples of how the techniques has been used are included:  first, a Recovery Assist and Secure System (RAS) analysis, and second, a pilot landing aid system, the Landing Period Designator (LPD) research program.

- The promise of advanced naval vehicles for NATO – D. R. Lavis, W. W. Rogalski, Jr. – 1990, March. 

Advanced naval vehicles (ANVs), defined here as surface effect ships (SES), hydrofoils, and small-waterplane-area twin-hull ships (SWATHs), hold significant promise for a number of naval missions, offering advantages in many operational areas. These advantages can extent to life-cycle costs when total force requirements are considered.

NATO Special Working Group 6 (SWG/6), of which the United States is a member, has been particularly active in evaluation of ANVs for various missions. A number of the participating nations have ongoing ANV development programs or have developed point design for evaluation by SWG/6. This paper describes the SWG/6 organization and provides an introduction to some of these ANV programs. It presents the highlights of a series of antisubmarine warfare (ASW) corvette point designs developed as part of one of the SWG/6 initiatives and describes aspects of their assessment against conventional hull forms. The paper concludes with a description of some new SWG/6 programs. 

- Designing the future U. S. Naval surface fleet for effectiveness and producibility – C. Graham, M. Bosworth – 1991, May. 

David Taylor Research Center is just commencing investigations into a new manner of defining future fleet architectures. The cost of current performance-driven ship designs has increased at a rapid rate. While it is true that a warship designed with insufficient performance is of meager utility, it is also true that the better performing warship design is of no utility if never built. Both performance and affordability are required if sufficient number of ships are to be built to counter the threat. By designing a future fleet architecture with producibility as a major requirement from the start, we hope to impact the acquisition cost significantly. One battle force concept titled “Distribute, Disperse, Disguise and Sustain” suggests two fundamental surface ship types: the Carrier of Large Objects (CLO) and the Scout Fighter. A CLO feasibility design in progress, Carrier Dock Multimission, is outlined to inform shipbuilding researches of an inititive that promises to have significant impact on naval ship procurement and provide increased visibility within the U. S. Navy on producibility issues. Before an attempt is made to conceptualize a future U. S. naval surface fleet, to help create a vision of the U. S. Navy for the year 2003 and beyond, the shortcomings of the current surface Navy must be addressed first. An honest assessment of where we are now is a must for us to determine where we need to be in the future and how to get there. 

- Explosive ordnance disposal SWATH ship design – R. L. Schaffer, J. A. Kupersmith, R. Wilson, T. J. Valsi – 1991, July.

This paper describes the technical details, design management and procurement status of a 70-ton SWATH (small waterplane area twin hull) designed to support underwater Explosive Ordnance Disposal (EOD) forces. There are several objectives of this paper, including: (1) to contribute to the limited database of small SWATH design information; (2) to describe a practical approach to planning and scheduling constrained small craft design efforts; and (3) to present some general lessons learned regarding the design of new or innovative craft or systems. 

- Naval force levels: Theory and practice, with naval engineering challenges for the 1990s – J. P. Hope – 1991, July. 

This paper outlines the theory and practice of how naval force levels are created and sustained. A force level equation is shown and the factors of this equation are discussed from the contrasting perspectives of vision and reality. The naval recovery program of the 1980s is discussed in the context of naval force level theory and practice. The second part of the paper discusses naval engineering challenges for the 1990s as the United States seeks to maintain strong naval forces. Several different ship types, namely, battle force combatants, aircraft carriers, amphibious ships, and underway replenishment ships are addressed along with the capability for sealift, ocean surveillance, and protection of shipping. Potential innovations, production opportunities, and trends are highlighted. Using the prospective innovations and the theories of force levels developed in the first part of the paper, alternative force structures are shown that are of interest to naval engineers and naval warriors. 

- Marine diesel propulsion plants for the U. S. Navy: requirements for geared medium speed engines – Z. J. Karaszewski, W. F. Schaefer – 1991, September.

Economic considerations for reduced operational costs of U. S. Navy diesel ships and the experience of European operators with diesel propulsion can no longer be ignored. The operational characteristics of high-powered diesel engines, compared with those of the steam or gas turbines, as prime movers, is different with respect to the propulsion system balance of torque variations. Maintenance is also quite different when compared to that of turbine installations. From an engineering point of view it is essential to have well-defined criteria for achieving balanced main components and system design. The sudden turn of American operators – with predominant knowledge and confidence in steam or gas turbine propulsion design and operation – towards marine diesel plants could result in unacceptable operational scenarios of existing diesel ships and eventual abundance or long delay of diesel power applications in the United States. This paper provides a broader understanding and greater appreciation of the technical aspects governing the application, design and operation of a state-of-the-art diesel propulsion plant. 

- Surface ship machinery – a survey of propulsion, electrical, and auxiliary system development -

T. J. Doyle, R. W. Kornbau, A. L. Smookler – 1992, July.

Propulsion, auxiliary, and electric machinery developments for surface combatants  are survey-ed – overall system characteristics are covered to permit a broad coverage of related activities. Prime movers in both propulsion and ship service sizes are discussed. All will demonstrate improved economy, especially at part power, and increased attention to thermal and acoustic signatures. Gas turbine are the source of propulsion power, but diesel join turbines in ship service application. Electric drives may be selected where machinery is widely separated or geometries are restrictive. Reversing motors or reversing gears will provide backing power without the inefficiences of controlable-pitch (CP) propellers. Transmission component improvements, including surface-hardened gears and composite shafts, will increase power density.  Shaftline elements compatible with contrarotating propellers may lead to significantly increased propulsive coefficients. Auxiliary machinery developments are driven by the need to improve performance in smaller, simpler packages with lower acquisition and operating costs. This encourages the development and adaptation of new materials and design approaches such as composite structures, rotary screw pump and compressor arrangements, variable speed or geometry units, and molecular sieves and membrane separation for gas and fresh-water production. Ventilation systems requirements will be expanded and integrated with the new demands of collective protection. The ship’s service generation and distribution system will reflect the increasingly nonlinear character of electric loads. Developments will emphasize power quality and continuity in system arrangements which promote both suvivability and energy efficiency. Propulsion-derived ship’s service, uninterruptible power at the system and component levels, and variable-speed auxiliary motor drives reflect these thrusts. 

- The future of minimal manning and its effects on the acquisition and life cycle costs of major Coast Guard cutters – M. A. Green – 1999, January.

Since the 1970’s the world’s merchant fleet have been pursuing crew reductions as a way to cut costs; however, the United States military has been slow to adopt this trend. In the current age of tight budgets and defense cutbacks, the Coast Guard and Navy can no longer afford to continuer in this manner. Both services have now initiated research and acquisition projects which address minimal manning. These projects must be carried out and minimal manning practices implemented if our seagoing services are expected to maintain their edge as world leaders.  This paper presents a study designed to research the quest for minimally manned crews and its applicability to military vessels.

It is meant to provide guidance to the United States Coast Guard and other interested parties on future surface combatant acquisition projects including but no limited to the Coast Guard Deepwater Program. Emphasis is placed on the theory behind automation and the organizational impacts associated with minimal manning. 

- A concept of triple-hull frigate – V. A. Dubrovskiy – 2000, Summer.

Ships with outriggers, such as multihull vessels, are defined and their advantages and disadvantages described.

The general feasibility of a hull with a small waterplane area is considered as a method for evelopment of na outrigged frigate design. The main dimensions, general arrangement, and hull structure of this design are offered along with calculations of initial transverse stability, longitudinal bending moment in waves, wetted area, residual resistance coefficient of the single hull, as well as the hydrodynamic interaction of the main hull with the outriggers.

- Complex comparison of seakeeping: method and example – V. A. Dubrovskly - 2000, October. 

A method of seakeeping comparison, proposed originally by author in 1978, offers the possibility of taking into account all limitations of speed in waves and other ship characteristics, including motion amplitudes, acceleration at any point, slamming, deck wetness and bending moments for every type of ship. General characteristics of   seakeeping are presented as one number for needed sea or for average conditions of the world’s oceans. An example of the comparison is presented for two small-sized ships: a catamaran and a twin-hulled ship of small waterplane area (SWATH). Results of systematic calculations for naval ships in the North Atlantic are presented.

Volver
* Navigation

- Current and proposed USCG and IMCO regulations for communications and navigation   equipment for vessels over 1.600 gross tons – E. J. Bizub – 1979, October.

Shipowners and operators are continually faced with the responsibility of complying with regulatory body requirements. In the United States, the Coast Guard and the Federal Communications Commission are the agencies that issue and administer the regulations that apply to communications and navigation equipment. Many of the current and proposed regulations of these agencies resulted from IMCO proceedings and were implemented as required by international treaty. A basic understanding of these regulations is essential. Proposed changes should be of concern and should be thoroughly analyzed to determine their operational and financial impact. This paper discusses the rules and regulations in effect on 1 January 1979. A discussion of special requirements for Maritime Administration susidized new construction is also presented: (1) Port Safety and Tank Vessel Act of 1978, (2) USCG requirements for Loran C, (3) changes due to the 1974 Safety of Life At Sea Convention, (4) proposed Class C Emergency Position Indicating Radio Beacon, (5) VHF requirements for vessel traffic systems, (6) oil transfer communication Requirements, and (7) proposed changes for main/reserve antennas. 

- Prediction of craft turning characteristics – S. B. Denny, E. N. Hubble – 1991, January.

A procedure is presented for predicting steady turning radius and turning rate of planing and displacement craft equipped with conventional propeller and rudder arrangements. The procedure enables prediction of turning characteristics for various rudder angles and approach speeds. Predictions of steady turning radii are compared with actual trial data for craft up to 110 ft in length. General graphs are presented which can be used by designers  and craft operators to estimate approximate steady turning radius and turn rate when a minimum of craft information is available.

- Development of an environment-sensitive navigation system for the AUV Autolycus - W. Conrforth, K. Croff – 2000, October.

The development of underwater robotic vehicles throughout the past 30 years has contributed significantly to various types of underwater search, survey, and recovery applications. To learn about these complex  systems, the MIT Design of Ocean Systems Class of 1997 designed and built an inexpensive Autonomous Underwater Vehicle (AUV),   Autolycus. The Design Class of 1998 further developed this vehicle, adding a sonar altimeter to its sensor array, as well as integrating a dead reckoning navigation system. In the spring of 1999, the design class was challenged to modify the AUV Autolycus to incorporate environment-based control and to double the vehicle’s maximum  controllable velocity. To succeed in these modifications, a thorough understanding of state-of-the-art AUV systems, design of new hardware and software systems, and extensive testing and evaluation of these systems were required. 

Results of these efforts included the addition of a five-channel sonar system, new main thrusters, and a new control algoritm used to control the new hardware. Preliminary successes in wall-following and other environment-triggered behaviors were achieved. 

Volver
* Noise

- Noise control on diesel tugs – T. R. Dyer, B. Lundgaard – 1973, October. 

The paper briefly gives acoustic definitions and explains the fundamental concepts used in noise control. The mechanics of noise generation and the various methods used in noise suppression are explained. The silencing program employed on two sister tugs, Edith Lovejoy  and Anne Carlander, is described in detail. The acoustic treatment of the tugs is not identical and the resulting noise level differences are discussed. Alternative acoustic  approaches are described and evaluated. The paper is illustrated with graphs and tables of noise levels, and shows typical vessel arrangements and acoustic treatment details. A short bibliography is included.

- Noise and vibration control techniques for the U. S. Navy 3000-LT surface-effect ship - G. L. Fox – 1980, January. 

The Navy 3000-LT Surface-Effect Ship (3KSES) Program has provided a major advance in the development of high performance ship technology in many areas. One such area is noise and vibration control techniques applicable to lightweight/high-power vehicles. New analytical methods have been evolved and substantial testing accomplished to support certain theoretical aspects of the analysis or to provide the necessary empirical data. This paper presnets a summary of the technical approach used in the 3KSES Noise and Vibration Analysis, a description of the systems installed to achieve the desired accoustical control, and comparison of the predicted ship noise and vibration environment with the Navy specification. The noise sources considered are those related to the major machinery, that is, the gas turbine engines, the large lift fans, and the waterjet propulsors. 

- Noise control on diesel tugs – a sequel – T. R. Dyer, B. Lundgaard – 1983, October.

This paper is a sequel to “Noise control on diesel tugs” published in October 1973 Marine Technology. It reviews fundamental principles of tugboat noise control, including new construction specifications. Noise levels on four classes of new or repowered tugs are presented, including comparison of vessels with and without main engine isolation.

The problem of backfitting noise control measures to existing vessels is discussed in detail. An experiment is reported in which consecutive measures were fitted in six steps to evaluate the effectiveness of each measure.The problem deck noise and noise standards being considered by the U. S. Coast Guard is discussed. The paper is illustrated with tables of noise level and shows typical vessel arrangements. A short bibliography is included. 

- On the flow-induced structural noise of a ship’s sonar dome – V.B. Rao – 1987, October

A detailled study on the importance of flow-induced structural noise os ship’s sonar dome and its relative contribution to ship’s sonar self-noise is presented. Flow-induced dome wall vibration statistics subjected to a turbulent boundarylayer flow are computed using a suitable mathematical model describing the turbulent boundary-layer pressure fluctuations. Various noise and vibration sources contributing to sonar self-noise are experimentally analyzed. The   measured hull vibration amplitudes are compared with calculated dome wall vibration amplitudes in order to ascertain the importance of flow-induced dome wall vibration as a contributor to flow-induced structural noise.  

- Noise control program for a large tractor tug – R.W. Fischer, W. Snider, W.L.Hurley, Jr.- 1998, January.

To effectively reduce a noise on small, high powered vessels such as tugboats, it is necessary to conduct a concerted noise control effort. For optimal improvement, the program must be carried through all phases of the design, construction and testing. This paper describes a program instituted by the owner and design agent early in the procurement process to control habitability noise on a large tractor tug. The owners, dedicated to maximizing crew comfort and performance whila recognizing the benefits of on-deck communications, have found from prior experience that without appropriate treatments the tug would have unacceptably high noise levels. Noise goals were established and treatments were selected, both in terms of acoustic and non-acoustic impacts. Detail designs were  developed for floating room treatments, genset and diesel exhaust vibration isolation, and absorptive materials.

Later tests revealed that the noise goals had been met. This paper describes the program from initiatrion through acoustic trials, provides insights into some problem areas and makes recommendations for future designs.

Volver
* Nozzle

- A steering nozzle for a Great Lakes bulk carrier – R. C. Johnston – 1977, January. 

This paper describes some of the model testing and full-scale results arising from the decision to fit a Kort steering nozzle to the Great Lakes bulk carrier MV Ralph Misener. Because the nozzle was the largest in the world at the time, and has been relatively trouble-free for eight years, the results are of interest. The enhanced maneuverability of the vessel is important in the confined channels and locks of the St. Lawrence Seaway System and is sufficient  justification for fitting a Kort steering nozzle.

- Features of maneuverability of ships with steering nozzles – V. Asinovsky – 1986, January.

The hydrodynamics of a steering nozzle is different from the hydrodynamics of a rudder installed behind a propeller.

These two steering devices react differently to a change of kinematics of ship motion and propeller loading. The influence of the propeller work regime on the side force value is much more significant in the case of the nozzle. The side force, created by the rudder at all regimes, except the motion by inertia at low rpm, is higher than that provided by the rudder in comparative conditions. This paper considers the specific features of maneuverability of ships equipped with steering nozzles. The analysis of these features is used for the dfevelopment of practical recommendations for designers, taking into account the specifics of the nozzle as a steering device. 

- Jet-propelled remote-operated underwater vehicles guided by tilting nozzles - S. N. Gangadharan, H. L. Krein – 1989, April. 

This paper is a study and experimental analysis of a forced jet propulsion system with tilting-type nozzle for slow moving remotely operated underwater vehicles (ROV’s). A test setup simulating the motion of the underwater vehicle was fabricated to investigate the effect of nozzle configurations on the propulsion of such vehicles. Plexiglass nozzles of different conical contraction angles ( = 4 to 28 deg), different conical expansion angles ( = 3 to 9 deg.), and a straight cylindrical section were used in the study. Tests were carried out underwater, and thr parameters measured include thrust, flow rate, angulkar velocity, and total head. Different circular disk type drag plates were used to simulate the drag of the vehicle underwater. Efficiency of propulsion is the criterion for comparing the performance of each nozzle. An expression for the optimum efficiency was derived neglecting the effect on inlet head recovery, which can be assumed for slow-moving vehicles. The energy loss and loss coefficients in submerged propulsion nozzles were found both theorectically and experimentally. A proposal for the fabrication and testing of an innovative design of a jet-propelled ROV guided by tilting nozzles is presented. The design uses a stepper motor for    tilting the nozzles. A comparison is made between stationary and swivel-type configurations. The nozzles were tested for optimum area ratio. The propulsion system and the ROV was designed and checked for stability. The study revealed that for a range of flow rates, one particular nozzle was the most efficient compared to other nozzles. 

Volver
* Ocean 

- Developments in ocean facilities engineering – H. L. Gill – 1976, July.

The has been only limited capability to design, implant, and maintain faacilities attached to the seafloor in deep water to support Naval operations in the open sea. Equipment and techniques are being developed for use to water depths as great as 20,000 ft. For example, anchors that are shot from a gun into the sea-floor have been built and tested.

These have exceeded their design goal of 20,000-lb holding capacity in any direction, including uplift, and in any sea floor material from soft clay to basalt at those water depths. A similar but larger anchor for use in water of moderate depth has held more than 200,000 lb in uplift. Also, design guidelines have been formulated for concrete hulls  for underwater structures. A 10-ft-dia, 20-ft-long, one atmosphere, reinforced concrete structure was placed on the sea floor for eleven months and performed satisfactorily. The work is now directed toward massive concrete structures, and periodic observations of several spherical hulls moored at the seafloor to depths of 5000 ft are continuing to study long-term implosion resistance and water infiltration. Procedures for increasing the safety and effectiveness of  ocean implantment operations have been developed and tested in full-scale seafloor construction experiments. In addition, techniques and equipment are being developed to salvage objects weighing several thousand pounds from the seafloor in 20,000 ft of water. These and other advancements related to fixed-ocean facilities are described.

- The national planning conference on the commercial development of the oceans - N. Soneshein – 1977, April.

Four Federal agencies – the Maritime Administration, the National Oceanic and Atmospheric Administration, the Department of Interior, and the Energy Research and Development Administration – in cooperation with private industry sponsored the title Conference. This paper summarizes the results of the Conference, outlining the recommendations of the five working panels and emphasizing those aspects of special interest to SNAME members.

Volver
* Oceanographic ship

- Model studies for an oceanographic ship derived from an offshore supply vessel - J. R. Paulling, Jr., M. Silverman – 1967, October.

During the last few years, a number of operators of oceanographic research ships have considered  the Gulf Coast offshore-oil-well supply vessel type for a possible conversion to a research vessel. Such a ship 155-165 tt  length offers a number of attractive features; chiefly, reduced operating costs, an space for mounting portable or inter changeable equipment. The vessel’s principal disadvantages reputedly are limited stability and a lack of sea kindliness. An investigation of such vessels has recently been conducted by the Scripps Institution of Oceanography and the Department of Naval Architecture of the University of California. Model experiments were conducted to determine the resistance and powering characteristics, the motions in head seas, and rolling in beam seas. The transverse  stability was computed for calm water and following seas. Four different hull forms were considered in these studies: typical 155-ft-long single-chine supply boat; (2) a round-bilge version of the same; (3) a single-chine design  developed to overcome several of the suspected deficiencies of Form 1 while still retaining the principal proportions; and (4) an affine variation of Form 1 produced by multiplying transverse dimensions by 0.75 and increasing vertical dimensions by the same amount. It is concluded that the most serious deficiency of the vessel type is the tendency to slam in a head sea. This may limit the maximum speed in head seas. The small saving in resistance exhibited by both the narrower and round-bilge versions is insufficient to justify choosing either of these on this basis alone In addition, both of these forms roll more severely than the two wide, single-chine forms. Finally, the increased freeboard of the third form results in an ample margin of stability. It is felt, therefore, that Form 3 provides a suitable basis for developing a research ship design.

- Special design features, OSS 01 Oceanographer and OSS 02 Discoverer - A. L. Powell, H. B. Stover – 1967, October.

Special construction features required by oceanography research ships are described in this paper. They are grouped into categories relating to the following: atmosphere, surface, mid-water, bottom, sub-bottom, and general. Other overall construction features which assist the ships in their performance in the foregoing activity fields are also described. These features are position fixing, position holding and control, operations control center, stability, open deck, anti-roll tank, oceanographic laboratory, data acquisition system, and electric power  generation. The new Coast and Geodetic Survey Ships Oceanographer and Discoverer are used as the basis for discussion. A technical description of each of the ships is given in the Appendix.

- Feasibility studies for an ice-capable oceanographic survey ship FY92 T-AGS Ocean (ICE) -

E. S. Strasel, M. R. Bebar, H. Lee – 1993, April.

In recent years, interest in the oceanography of subarctic ocean area has lead to increased activity in the Marginal Ice Zone (MIZ) in terms of bathymetric and hydrographic data collection with an associated increase in damage reports. The hazards of the MIZ include floating ice, topside icing, cold weather and heavy seas, each of which calls for special attention in design. The Oceanographer of the Navy’s requirement for data from this region has led to specify the FY92 T-AGS Ocean be capable of operation in the MIZ. This paper describes the design process followed to meet this requirement. The oceanographic, hydrographic, programmatic and environmental requirements placed on the design effort are discussed. The resulting design is presented and the impacts of meeting all the requirements in terms of hull-mounted systems, topside arrangement, ship powering, stability and hulkl form are discussed. 

Volver
* Offshore

- Model studies for an oceanographic ship derived from an offshore supply vessel - J. R. Paulling, Jr., M. Silverman – 1967, October.

During the last few years, a number of operators of oceanographic research ships have considered  the Gulf Coast offshore-oil-well supply vessel type for a possible conversion to a research vessel. Such a ship 155-165 tt  length offers a number of attractive features; chiefly, reduced operating costs, an space for mounting portable or inter changeable equipment. The vessel’s principal disadvantages reputedly are limited stability and a lack of sea-      kindliness. An investigation of such vessels has recently been conducted by the Scripps Institution of Oceanography and the   Department of Naval Architecture of the University of California. Model experiments were conducted to determine  the resistance and powering characteristics, the motions in head seas, and rolling in beam seas. The transverse  stability was computed for calm water and following seas. Four different hull forms were considered in these studies: typical 155-ft-long single-chine supply boat; (2) a round-bilge version of the same; (3) a single-chine design  developed to overcome several of the suspected deficiencies of Form 1 while still retaining the principal proportions; and (4) an affine variation of Form 1 produced by multiplying transverse dimensions by 0.75 and increasing vertical dimensions by the same amount. It is concluded that the most serious deficiency of the vessel type is the tendency to slam in a head sea. This may limit the maximum speed in head seas. The small saving in resistance exhibited by both the narrower and round-bilge versions is insufficient to justify choosing either of these on this basis alone In addition, both of these forms roll more severely than the two wide, single-chine forms. Finally, the increased freeboard of the third form results in an ample margin of stability. It is felt, therefore, that Form 3 provides a suitable basis for developing a research ship design.

- Floating type offshore drilling vessels – D. J. Seymour, C. R. McCardell - 1967, October.

After two decades of oil exploration on the world’s continental shelf, various design types of mobile drilling rigs have evolved, namely the submersible, the jack-up, and the floater. The authors consider that the current stage of development of these rigs has sufficiently established design patterns which are worthy of investigation and review. The authors have selected the floater type for discussion and presentation as being of germane interest to the naval architect and marine engineer. Section 1 of the paper reviews the design aspects of floating drilling vessels by considering them in two groups: “surface hull” type and “column stabilized” type. Functional design requirements are discussed, including some fundamentals on rotary oil drilling to familiarize the naval architect with its basic techniques. Requirements and recommendations for deck areas and volumes are given, together with representative   weights for drilling equipment and vessel weight summaries. Hydrostatic, stability, and motion characteristics are compared between the two types. Structural design, safety features, and logistic support systems are reviewed. Section 2 describes the offshore drilling vessel Reforma as typical of one of the large surface-hull-type rigs incorporating the latest drilling techniques and marine systems. The rig, one of a fleet of three, is owned and operated by Perforadora Mexico, S. A., a private drilling contractor under contract to Petroleos Mexicanos, off the east coast of Mexico. 


- On the design of offshore supply vessels – Y. Mok, R. C. Hill – 1970, July.

The offshore supply vessel came into being in 1954 to meet the demands of a rapidly growing offshore oil industry.

The author give a brief history of this development and present the arrangement  and profile of a typical supply vessel as well as a complete table of characteristics on a number of vessels. It is shown how the demand to carry large quantities of cargo on deck resulted in a hull form that is unique in some respects. Two particular areas of design are stressed: stability and powering. The question of stability is examined in detail, including development  of the current U.S. Coast Guard stability criteria. The difficult in estimating power requirements for the low speed/length ratios associated with supply vessels is discussed. Data for estimating power requirements are presented. 
   

- Motions of a semi-submersible drilling platform in head seas – C.H. Kim, F. Chou - 1973, April.

A new method of predicting motions of a semi-submersible drilling platform in head seas is presented. A strip method is appropriately employed for the estimation of the hydrodynamic forces and moments on each member of the immersed structure oscillating in head seas. All hydrodynamic interactions among the immersed component members are assumed to be negligible. Predicted motions for a catamaran-type semi-submersible drilling platform in head seas are compared with corresponding results of scale-model tests. Conclusions are drawn from this comparison and recommendations for future study are given.

- Current trends in offshore drilling rigs – C. E. Zumwalt – 1973, April

The increasing global energy requirements have caused a large demand for mobile offshore drilling vessels. More sophisticated, cost-effective vessels are necessary to operate in the often severe wind, wave, ice, current, and deep-water environments. Through the efficient use of data processing, aerospace structural and advanced hydrodynamic techniques and instrumentation, the state of the art of drilling vessel design and operation has progressed considerably in recent years. Increasing sophistication will be necessary to develop future   generation of offshore drilling systems.

- Offshore nuclear power plants – M. Kehnemuyl, R. E. Lochbaum – 1973, July.

Historically the demand for electric energy has approximately doubled every decade since the 1930’s , and projections indicate this trend is expected to continue into the mid-80’s. Although the rate may then be expected to decrease slightly, the absolute growth in kilowatts will continue to be very large. The electric utility industry is faced with the problem of supplying this growth in a manner consistent with the preservation of the environment and, at the same time, overcoming present problems of siting, licensing, public awareness,  construction, and financing. The offshore nuclear power plant is a concept which goes far toward solving many of these problems. This paper describes the floating nuclear plant concept with specific reference to the Atlantic No. 1 and No. 2 units being manufactured for Public Service Electric & Gas Company by Offshore Power Systems. Site description and selection criteria, the offshore support facilities, the breakwater required to protect  the plants, the floating nuclear power plants, the manufacturing facility for the plants, and supporting studies being conducted are discussed.

- Shortcomings of offshore subsurface engineering inspections – H. M. Tiedemann - 1974, January. 

Previous papers on this subject by the author dealt with the recommendations which might be proposed to improve the visual inspection techniques presently being employed. It has now come to pass that the expense of conducting offshore inspections has become so high that perhaps an entirely new approach is necessary. The author, while not specifically defining a rigid program to be followed, explores several thoughts with regard to in-situ testing that might be used for a “go or no-go” examination of a structure. The author concludes that a new approach to offshore inspections is one that will be of minimum cost and therefore allow the operators to indulge in a realistic survey schedule. It is contended that the present inspection techniques are so expansive that it is economically prohibitive for an operator to conduct practical and meaningful surveys and inspections of his structures, and therefore the thorough, quantitative survey and inspection that should be carried out, is not, in effect, being done. This values at risk are discussed and the overall magnitude of this problem in dollars and cents are delineated. 

- Evolution of the design of a jack-up type offshore structure – R. P. Giblon, V. U. Minorsky – 1975, January.

Naval architects have greatly diversified their work in the past few years and are becoming involved in ocean engineering, among other pursuits. This paper describes a basic concept for a jack-up drill rig in deep water, using a trussed structural platform at mid-water depth to reduce the leg spans to acceptable lengths. Next, it describes how this idea was adapted by steps to the design of a steel, gravity-type, self-erecting production platform for a specific North Sea field, and reasons are given for the advantages of this design.

- Management of mid-Atlantic offshore development risks – W. D. Snider, G. J. Buffleben, J. R. Harald, K. F. Bishop, J. C. Card – 1977, October.

Careful attention must be given to identification, evaluation, and control of risks associated with development of mid Atlantic offshore oil and gas if environmental damage and development delays are to be avoided. A number of approaches to safety, or risk management, are possible, but all seek to answer the central management question:”Am I safe enough?” System safety methods are now available which can assist us in making inteligent decisions on safety measures to be incorporated in offshore development plans. Development of offshore oil and  gas resources has brought new risks to exploratory and development drilling, production, and transportation operations. Concern over these risks has prompted a numer of studies. After a brief review of these studies, the authors describe investigations in two areas: oil discharges in the Gulf of Mexico and worldwide accidents involving mobile offshore drilling units. A number of measures to reduce risks are being considered or have already been taken by government and industry.

Greater application of system safety procedures offers new potential for reducing the risks in offshore development.

- A 65,000-ton prestressed concrete floating facility for offshore storage of LPG – A. R. Anderson – 1978, January.

The 1970’s have witnessed a revival of interest in reinforced concrete as a suitable material for marine structures.

Low initial and maintenance costs, superior fire resistance, and the absence of problems associated with cyclic loading and fatigue are among the advantages of this material for hull construction. Against a background of early concrete vessels and recent experience with concrete offshore structures in the North Sea, the paper illustrates the design and construction of a concrete offshore facility for the storage of liquefied petroleum gas.

- The Navy’s first ocean construction platform, SEACON: design and operation - F. A. Agdern, W. G. Sherwood – 1979, April.

The SEACON is the Navy’s first ocean construction platform. Converted from a 260-ft (79.2 m) YFNB-type seagoing barge, the SEACON was designed to be a self-sufficient, dynamically positioned platform. Specialized navigation, control and underwater systems permit the vessel to locate, recover, and install structures on the ocean bottom. Additional capabilities include: laying and shore-ending cable, diving operations, and deep ocean lifts of 50 tons. Designed for versatility, the large deck space and center well are intended to support  various specialized equipment utilized during each particular operation. This paper discusses the design requirements and criteria for the conversion, method of construction, general arrangement, and propulsion machinery. The dynamic positioning control, navigation  abd underwater systems are described. The vessel’s first major operation is discussed along with comments on its design and performance.

- On the installation planning of a self-floating offshore platform – M. F. Metcalf, M. W. Praught, W. O. MacDonell – 1979, July.

This paper describes the installation planning for a major self-floating offshore platform that recently has been installed in the North Sea. Attention is given to the naval architectural aspects of the installation planning with particular emphasis on three phases: analysis and design, scale-model testing, and field activity preceding and during the actual installation operation. The paper describes the state-of-the-art in the installation planning of major self-floating offshore platforms of the kind being designed and built worldwide, and demonstrates the close coordination of many diverse disciplines in planning such installation operations.

- Concept developments for offshore thermal energy conversion platforms – R.J. Scott, J. Giannotti, A. McClure, F. Dunning – 1980, January.

This paper discusses studies leading to the concept design of two platforms to support the Department of Energy’s Offshore Thermal Energy Conversion (OTEC) mission in the 1980’s . The first part of the paper discusses the technical and the economic factors evaluated in the selection of optimum plant size and configuration. Variables included a range of capacities from 50 to 500 MW, six-hull-form options and three deployment sites. Parametric trends in platform size and weight as a function of payload and hull shape are evaluated. A methodology for evaluating the various platform options is presented, based upon consideration of cost, schedule and risk, leading to recommendations for an optimum plant. The second part of the paper describes the development of the conceptual design of two selected commercial plant candidates, a ship and a semisubmersible, each of 400-MW net output, to be deployed off Hawaii, initial tradeoff studies are described and selected platform characteristics are provided. Methods of plant fabrication and deployment are proposed, with emphasis on cost/schedule relationships. Finally, concepts are presented for a  demonstration plant which will prove the technical and economic feasibility of OTEC before commitment to the proto type commercial plant. 

- Conversion of tug/barge to offshore platform shuttle tanker service – P. J. Grossweiler - 1981, July. 

This paper describes the design and construction aspects of the conversion of 30 000-dwt tug/barge unit into the ocean-capable diesel tanker, Exxon Galveston. The conversion included structurally joining the two vessels, providing a new superstructure with all new hotel facilities, modifications to the main propulsion system, modifications to the cargo system, retrofit of a segregated ballast system, and outfitting the vessel to receive crude oil from an offshore storage vessel. 

- A simplified stability letter for offshore supply vessels – R. B. Meyer, K. V. Feeney - 1981, January.

This paper presents a simplified method for the preparation of stability information for offshore supply vessels. The paper reviews the current methods used by the Eigth Coast Guard District Merchant Marine Technical Officefor preparation of stability information and compares these with the proposed “simplified” method. The simplified stability letter incorporates a loading diagram which will make it easier for the vessel operator to use. The recommended letter will allow designers to obtain a higher maximum amount of deck cargo, provice more flexibility in the manner in which cargoes are carried, allow operators to exchange consumables for additional below-deck cargo, and simplify the calculations necessary for preparation of the stability information. It should be cautioned that the method presented is only the opinion of the authors. Approval should be obtained from the cognizant Coast Guard technical office before employing this and other proposed method. It should also be noted that the stability criteria presented in Appendix I are not yet included in regulations and are subject to change. 

- Optimal preliminary selection of mobile offshore drilling units – C. E. Zumwait - 1982, October. 

A comprehensive, systematic method for selecting a mobile offshore drilling unit is presented. Going beyond the normal, simplistic cost analysis, the procedure includes the unit’s performance capabilities and operating time as criteria. The analysis evaluates the suitability of the broad classes of units and/or specific units for the intended operating program. At key points in the analysis subjective decisions are made by the evaluator in keeping with his specific perspective and drilling program needs. Thus the selection utilizes both the quantitative information available on the units and planned drilling program as well as the qualitative decision-making ability of the evaluator. As an example, an evaluation of a general series of units for a multiple-location, multiple-wll North Sea drilling program is presented.

- The offshore supply vessel – L. M. Patton – 1983, July.

The paper discusses the development of the offshore supply vessel used in the offshore oil industry. Laws, regulation and inspections of the vessels as applied by the Coast Guard are outlined. Manning, use of the vessels, and basic vessel design are also considered. The paper concludes with description of the Memorandum of Understanding between the Coast Guard and the American Bureau of Shipping and how this is applied to the offshore supply vessel inspection.


- Arctic offshore engineering – An overview – P. G. Noble – 1983, October.

The paper examines the state of the art of offshore drilling operations in the ice-infested Beaufort Sea region of the Canadian Arctic. As exploration and drilling proceed farther from the shoreline into deeper and more hostile waters, new concepts are evolving in Arctic engineering technology to permit the economical recovery of vast resources of oil and gas over an extended season. Several of these innovations, including a deep-hulled drillship designed to protect the marine riser and reduce ice forces, artificial islands of the caisson type, and the use of massive icebreaking dredges, are described and illustrated.

- Systems approach to offshore construction project planning and scheduling – H. Chen, P. Rawstron – 1983, October.

Methods of simulating offshore project activities and associated weather-related downtime are reviewed. Specific attention is giving to the use of network modeling techniques to determine probable durations and risk levels for complex marine projects such as the installation of the first guyed tower production platform, and offshore mating of HIDECK, a barge-mounted integrated oil production facility with a preinstalled platform. Monte Carlo simulation techniques are used to select random variables. The environmental data derived from a spectral ocean wave model are used, while full account is taken of hydrodynamic response of the offshore systems in order  to establish the limiting sea states for performing specific construction operations. Environmental data sources for such simulations are   reviewed. Various methods used to determine limiting sea states are compared. The resultsof statistical analysis of offshore construction operations, such as module lifting, pipelaying, and saturation diving, are presented to give insight into the limitations on vessel motions during offshore construction. In summary, this paper provides a review of methodologies and data used in performing operability analyses, in order to assist engineers in assessing duration and risk for offshore construction projects.

- CIDS: a mobile concrete island drilling system for Arctic offshore operations – S. B. Wetmore, H. D. Ramsden – 1984, January.

This paper describes a unique system that can provide an alternative to gravel islands as a means of supporting drilling operations in shallow Arctic waters. The concrete Island Drilling Systems (CIDS) is composed of modular concrete “bricks” stacked one on the top of the other which, in turn, support a barge-mounted drilling rig. Sequentially stacking these modules provides a great deal of flexibility in siting the modules in water depths of 18 to 52 ft. The modules incorporate an efficient concrete “honeycomb” structural system that offers inherent longitudinal, transverse and torsional strength. The superior strength of the CIDS, coupled with its massive ballasted weight, enables it to withstand the ice pressures prevalent in the landfast ice areas of the Arctic. Several key features of the CIDS make it a unique and economically  advantageous exploratory drilling platform. Because it is modular, the CIDS reduces construction and transportation problems and allows the use of various configurations that can be modified to suit the water depth requirement. No dredging or gravel-hauling activity is associated with the CIDS since the gravity load is achieved by merely ballasting the modules with seawater. The entire system, with the drilling rig intact, can be relocated by pumping out the saltwater ballast and towing the CIDS to a new site. No rig demobilization or “underdredging” of caisson fill is required. The use of concrete insures a long-lived structure that can be reused on many wells.  

- Drilling and production platforms for Arctic offshore development – B. C. Gerwick, Jr. -  1984, April. 

Rapidly expanding development is taking place in the Arctic and sub-Arctic seas of Alaska and Canada, driven by the discovery of immense resources of oil and gas and favorable geophysical conditions in adjoining areas. The Arctic regions are dominated by sea ice, from the central polar pack to the pressure ridges and rubble piles that form in the shear zone along the periphery. In the east, adjoining Labrador and Newfoundland, icebergs are encountered. Storm waves and surges during the summer, strong seismicity in certain areas, and weak and construction difficult soils in many areas combine to make the design and construction of platforms abnormally difficult. Existing platforms for offshore exploration include sand and gravel islands in shallow-water areas, floating drillships accompanied by ice breakers, a concrete caisson-retained island in the Canadian Beaufort sea, and a converted VLCC, grounded on a prepared embankment and given additional protection by artificially constructed ice rubble. At the present time, two steel caissons, designed to be filled with sand after founding, and one floatring drilling structure are under construction. In the design and planning stage are a number of new concepts for caissons, mostly constructed of pre-stressed ligthweight concretem designe to resist global forces in the range of 150 000 kips or more and local concentrated forces of 800 to 1000 psi over small areas. Prestressed lightweight concrete appears well suited to the demands of Arctic service. The towing, deployment, founding, and subsequent removal of exploratory platforms demands   considerations of a wide variety of naval architectural aspects. One of the more critical areas facing designers is how to determine the forces and displacement caused by impact from a large ice floe or berg. The compliance of the structure and the hydrodynamic dissipation of kinetic anergy need to be considered, as well as the crushing of the ice.

The successful development of the Arctic demands consideration not only of a wide range of engineering  and naval architectural aspects but also their integration with ecological, social, political and economic considerations.

- A method for “Punch-through” proof design for independent leg jack-ups – S. Sengupta, J. O’R. Breeden – 1985, January.

“Punch-through” is one of the most common types of failure affecting independent leg self-elevating-type mobile offshore drilling units (jack-ups), and existing rules do not provide any guidelines to design for “punch-through” induced forces. This paper presents a systematic method for analysis and design of independet leg jack-ups for such forces, identifying the important design and operating parameters, and evaluating their effects. The method can be used to design the jack-up legs for a given set of operating parameters, or for an existing unit it can be used to define the limiting values of these parameters. Based on these limitations, operating procedures can be developed to eliminate or minimize the chances of leg damage due to punch-through. A realistic example is worked out to demonstrate the application of the method. 

- An investigation into the loss of the mobile offshore drilling unit Ocean Ranger – R. E. Johnson, H. P. Cojeen – 1985, April.

The loss of all 84 persons aboard the mobile offshore drilling unit (MODU) Ocean Ranger on February 15, 1982 and 123 of the 212 person aboard the MODU Alexander L. Kielland on March 27, 1980 are dramatic examples of MODU accidents. One of the purposes of this paper is to describe the investigation process undertaken by the National Transportation Safety Board (NTSB), the U. S. Coast Guard and the Canadian Royal Commission to determine the cause of the capsizing and sinking of the Ocean Ranger. In that regard, the NTSB analysis and findings are presented. A number of other MODU casualties are summarized in order to put this casualty into perspective. The responsibility for the safe operations of these complex and expensive platforms must be shared among regulators, vessel owners, drilling contractors, operators and labor organizations. The paper examines the national and international rules and regulations that are in place relating to design, construction and operation of MODU’s. The NTSB recommendations are put into this shared-responsibility framework.

- A new monohull form development as applied to an offshore drilling unit – F. Y. Michael, D. B. Waller – 1986, January.

A new monohull form has been developed specifically in the attempt o combine certain advantages of the semisubmersible and conventional ship shape drilling vessel into a vessel of unique design. The new hull form represents a well-balanced workable design particularly suited to ships where seakeeping, environmental operability and overall cost-effectiveness are the primary requirements. The basic advantages of the new monohull form when applied to a drillship are as follows: (1) excellent motion characteristics (motions approach those of a comparable semisubmersible); (2) economical advantages in hull fabrication due to the use of straight line frame and developable surfaces; (3) high payload-to-displacement ratio compared with a semisubmersible; (4) large usable deck area compared with a conventional drillship; (5) safety – substantially improved intact stability characteristics, thus in corporating a major advantage of a semisubmersible; and (6) a hull configuration that provides good structural integrity when compared with a semisubmersible. 

- Risk analysis for Arctic offshore operations – S. Slomski, V. Vivatrat – 1986, April.

The ice conditions in the Beaufort Sea are very variable, particularly in the deeper water regions. This variability greatly influences the probability of success or failure of an offshore operation. For example, a summer exploratory program conducted from afloating drilling unity may require a period do 60 to 100 days on station. The success of such  a program depends on: (a) the time when the winter ice conditions deteriorate sufficiently for the drilling  unit to move on station; (b) the numer of summer invasions by the arctic ice pack, forcing the drilling unit to abandon the station; (c) the rate at which first-year ice grows to the ice thickness limit of the supporting icebreakers; amd (d) the extent of arctic pack expansion during the fall and early winter. In general, the ice conditions are so variable that, even with good planning, the chance of failure of an offshore operation will not be negligible. Contingency planning for such events is therefore necessary. This paper present a risk analysis procedures which can greatly benefit the planning of an offshore operation. A floating drilling program and a towing and installation operation for a fixed structure are considered to illustrate the procedure. 

- Technical and economic considerations in developing offshore oil and gas prospects using floating production systems – W.J. Drawe, III, A. Raj, P. J. Rawstron – 1986, July.

This paper discusses the use of floating production systems (FPS) in developing offshore fields and includes consideration of rekated system and subsystem options. The system options are discussed from their relative technical and economic merits. Proven conventional and state-of-the-art technology as well as technical limitations are included. A decision tree matrix has been developed for use in the early planning stages to assist in determining preferred base lin options for selecting and approach. Systems from the mud-line upwards to the floating hull, and on-board systems are included. 

- A toroidal hydrodynamic absorber for damping low frequency motions of fixed and floating offshore platforms – M. Venugopal – 1990, January. 

An application of a toroidal hydrodynamic absorber is suggested for reducing low-frequency bending vibrations of fixed offshore platforms and planar oscillations of tethered platforms. A design methodology for such an absorber is presented. Results of an experiment intended to illustrate the effect of the abrober are presented.  

- Corrosion protection for ballast tanks of Arctic offshore structures – G. H. H. Kwan – 1990, March.

Protecting the ballast tanks of Arctic offshore structures from salt-water corrosion is a time-consuming and costly process involving usually the application of such anti-corrosives as coal tar epoxy. This paper points out the drawbacks of relying on these coatings alone, among them the prohibitive cost and difficulty of dry-docking huge Arctic offshore structures for repainting when the original coating deteriorates or fails. A solution to the problem cathodic protection via the attachment of aluminum anodes to tank surfaces coated with only a light primeris described along with the results of a full-scale application on a sumersible barge in the U. S. Beaufort Sea. 

- The design of moonpools for subsea operations – A. H. Day – 1990, May.

The use of moonpools has become well established in the offshore industries in diving support vessels amd, more recently, in floating production vessels. The moonpool offers a central location for the launch of subsea equipment and protection from the environment for the launch procedure. If designed inappropriately, however, the moonpool may suffer from large vertical oscillations of the water column, resulting in large forces on equipment in the moonpool and high downtime of the vessel. A method is proposed for assessing the performance of the moonpool using operability analysis. Theoretical and experimental studies indicate possible geometries for the moonpool which may be used to improve the performance. Finally, a systematic procedure for designing moonpools is developed  and  illustrated with a worked example from a real design problem. 

- Design practice for mooring of floating production systems – C.T.Kwan – 1991, January

A draft “API Recommended Practice for Design, Analysis, and Maintenance of Mooring for Floating Production Systems” was developed recently by the API Task Group on Mooring Design for Floating Structures. This document is closely related to API RP-2P, “Recommended Practive for the Analysis of Spread Mooring Systems for Floating Drilling Units”, because both documents address mooring of floating units. However, this document is also different in many ways from API RP-2P because there are significant differences between a floating drilling mooring system and a floating production mooring system. Major differences of this document from API RP-2P are: (i) The design environment is significantly more severe; (ii) Dynamic instead of quasi-static mooring analysis is recommended; tension limits are relaxed; (iii) Guidelines for thruster-assisted mooring are included; (iv) Fatigue analysis is required. In the course of developing the Draft RP, the API Task Group has done some fundamental work to establish a rational design practice for FPS mooring systems. This paper highlights the new design practice, presents its basis, and points out areas where future work is needed.

-  Status of deepwater production systems – E. E. Horton – 1991, January.

As oil exploration and production moves farther offshore, innovative technology is required to exploit energy resources in ever deeper waters. This paper covers two areas of deepwater production: offshore Brazil and the Gulf of Mexico. The types of wells and their capacity are described as well as the alternative platform designs, both fixed and semisubmersible, being used to recover both oil and gas from depths greater than 1500 ft. The paper outlines why these deepwater regions are of interest now and describes developments that are expected in the near future. 

- A review of offshore supply/work vessels for application to USCG aids to navigation missions -

R. R. Young - 1992, April.

The development of offshore supply vessels (OSV’s) is examined as an instructive example of the influences of regulations, technology and market forces on ship design. The adaptation of OSV’s for the Coast Guard’s buoy tending mission is examined. Newly compiled data on foreign OSV parameters for design and a critical bibliography of references on OSV’s are included as appendices.

- Performance database for offshore tug supply vessels – R. Latorre, J. Mims - 1997, January.

With the continued development of the oil and gas fields,the fourth generation of tug-supply vessel is being launched.

This paper summarizes the performance data base for offshore tug-supply vessles developed under a SNAME T& R

- Ocean Scout conversion to a multi-service vessel – B. D. Ambrose, R. E. Randall, J. Luke – 1997, April.

In today’s offshore market some older, smaller, and obsolete semisubmersible drilling rigs are finding a new place in the offshore industry as multi-service vessels capable of an array of tasks. During the spring academic semester at Texas A&M University, College Station, Texas, the ocean engineering senior class of 22 students, working with industry and faculty advisors, produced a preliminary design for the conversion of the semisubmersible “Ocean Scout” to a multi-service vessel for operation in the gulf of Mexico. This report explains the major topics of the project addressed by the class which include vessel additions to create a variable deck load of 3000 long tons, a dynamic positioning system capable of stationkeeping in a one-year, nonhurricane storm event, and an economic analysis of the   conversion for a five-year project life producing a 38 month payback period. 

- Diving support vessel concept design – G. R. Morrissey, M. C. Stone – 1997, April.

This paper describes the preliminary process for designing a 258ft dynamically positioned Diving Support Vessel.This is to serve the offshore oil industry as a platform for underwater intervention. Enlisting the use of the latest technological advances, the vessel will support both remotely vehicles and human divers. We will trace the development of this design with a well-defined agenda. Beginning with an analysis of the existing fleet, a practical hull form is created, which leads to solid estimations for hydrostatics, stability, resistance, powering and preliminary arrangements. We will also discuss the steps that will follow over the next several months. 

- A conceptual design of an underwater drilling rig – C. T. F. Ross, G. Laffoley-Lane - 1998, April.

The paper describes a design concept for an underwater drilling rig which can operate up to a depth of 5000 m below sea level. The proposed main hull of the drilling rig is in the form of a thick-walled toroidal shell, although other possible forms are considered. The proposed primary method of power generation is via pressurized water nuclear reactor. Considerations are made as to the health and safety of the crew and also to the transport of the retrieved oil.

Volver
* Oil spill (see Pollution)

Volver
* Oiler

- T-AO “Commercial” fleet oiler – C. W. Davis, J. F. Ince, D. Gessow – 1982, January -

Three point designs and 15 tradeoff studies for a commercial fleet oiler were completed and price estimates prepared for them. Based on the results, two concept designs and four more tradeoffs were completed and price estimates prepared. This paper presents the results of these studies, and documents design guidelines, approach, and technical details. 

Volver
* Openings

- Effects of stress concentration and reinforcement on the fatigue strength of rectangular openings – P. Y. Chang – 1985, October.

Large rectangular openings on the strength deck are a major concern of the designers of commercial and military ships. Currently used methods are inaccurate for the prediction of stress concentration factor (SCF). There is no commonly accepted criterion for the maximum stress. The current design method cannot be used to explain the be  haviors of the structure when the stress at a small area is calculated as greater than the ultimate strength of the   metal. Nor can it explain the failures that occur at relatively low nominal stress. All these problems can be better explained and analyzed by the concept of fatigue strength and fatigue life. This paper proposes some new methods for the prediction of SCF, approximate methods for the prediction of fatigue strength reduction factor due to stress concentration, and fatigue lige of openings. Validation of the new method is also included. 

- Effect of openings in ring-reinforced shells – D. Deans – 1990, January.

The ring-reinforced shell is a primary structure used in the marine and industrial world. Stress and buckling analysis of such structures is generaly based on axisymmetric analysis wherein all openings in the shell are neglected. In real life, such structures have a large number  of  openings often made in a random manner.  In order to design an appropriate reinforcement at such opening, it is necessary to carry out a detailed local stress analysis. Such an analysis  can be made either through the use of part models or by superelements which include the entyire structure, as well as the local reinforcement. Zoom analysis using the whole model is expensive and requires knowledge of multilevel superlement techniques. Analysis using part models is cheaper and can be equally reliable. This paper investigates the effects of openings on the stress distribution in ring-reinforced shells, such as submarines, using a finite-element model. The stress concentration factors (SCF’s) in areas adjacent to the opening are determined from this analysis.

Using these SCF’s, modeling rules for utilization of part models are developed and recommended for use. 

Volver
* Ore-carrier

- Great Lakes ore-carrier economics and preliminary design – O. Krappinger – April, 1967

Based on factual data from many sources the author has derived a compendium of information useful in the Preliminary design of Great Lakes bulk carriers. The paper explains facile methods for estimating speed and power, weights, building costs, and operating costs for ore carriers ranging up to the 1000-footers allowed by the new Lock at Sault Ste. Marie. The author uses this information to derive a parametric study of optimum design  characteristics. He concludes that the biggest possible ship is not necessarily the most economic unless particular attention is paid to expediting its port turnaround. The Appendixes explain how to apply probability theory to estimating weights, building costs, and annual transport capability. The material can be applied to any sort of ship and is of interest to the entire profession, not just to engineers in the Great Lakes area.

- Application of computer techniques for the construction of a 1000-feet - 1972, January.

This paper describes the application of numerical control to the construction of the bow and stern of a 1000-ft Great Lakes ship. Samples of the computer input and output are included.

- Diesel engine versus steam turbine propulsion for a 34,000-dwt tanker - J. W. Steadman, J. F. Smith, J. R. Lindgren, Jr. – 1973, April.

The authors report on a unique experience where identical hull forms and equal horsepower (nominal) in two ships having different power plants were compared. One ship was powered by a conventional steam turbine and the other by diesel. Sea trial data are corrected to a common base and compared. Special problems and advantages of each plant are discussed.   
 

- Ice strengthening of Great Lakes ore carriers –A computer-aided analysis – M. Kaldjian -  1973, July.

This paper reports on the development of and assumptions in a computer program for the design of hull ice strengthening in Great Lakes ore carriers on the basis of the ABS ice rules. The present program deals with the strengthening of existing, transversally framed vessels whereas extensions of the approach to new designs and longitudinal framing systems are still in progress.

- Deflections of Great Lakes ore carrier hull structure by finite-element  analysis - M. Kldjian, J. B. Woodward, W. R. Reid – 1984, April.

Calculation of hull deflections in way of machinery spaces of two Great Lakes bulk carriers is presented. Methods of modeling and analysis by the finite-element method are discussed, and some results are given. Calculated  results are compared with measured results. Calculation of shaft bearing influence coefficients with hull flexibility included is discussed. Finally, an application is presented in which a proposed alteration to an existing ship was analyzed.

Volver
* Out-fitting

- Application of pre-outfitting during construction of ammunition ships AE 32-35 - R. A. Goldbach – 1973, January. 

The paper describes installation of pipe, electrical work, machinery, and ventilation systems in structural assemblies of AE Class ships prior to ways erection at Ingalls Shipbuilding Division. The pre-requisites of planning, material, required facilities, and working drawings are examined. Organizations and implementation problems are also discussed together with that work which is most appropriate to pre-outfit.

Volver
  * Overhaul

- Managing complex ships overhauls – L. D. Ballou. W. Freakes – 1970, April.

The management of a complex ship overhauls is a subject which has received little attention in the technical press. 

In fact, this statement can be applied to the overhaul and repair business in general. This paper is intended to serve as a section of a bridge designed to span the information gap which is developed in this important segment of the industry. The authors discuss various aspects of overhaul planning and make recommendations for improving performance. They next present an organizational arrangement for conducting complex overhauls, including a   suggestion to counter the adverse effects of specialization. Finally, they make a plea to collect and analyze statistical data to the end that correlation will show the way to improvements. 

- Predicting overhaul costs in public shipyards – J. J. Bryan – 1978, October.

Historical cost control data are reviewed on a nondimensional basis and a method is developed for fixed princing large, high-risk overhauls in public shipyards. This method is then applied as a control measure to monitor the projection of end cost. Recommendations are given which could improve the Shipyard Management Information System (MIS) and the shipyard’s ability to utilize information contained in this system. By using the fundamental   conceopts presented in this paper as an educational tool, funds administrators can further develop the cost prediction, analysis and control processes. 

Volver
* Painting

- Application of 1985 SSPC surface preparation specifications to the marine industry - N. M. Miller – 1986, October.

The Steel Structures Painting Council’s Surface Specifications most used by the marine industry,SSPC-5, 6, 7 and 10, were revised in 1985. SNAME’s T&R Panel 0-23 (Ship’s Paints) believes those concerned with all phases of ship coatings in the industry should be aware of the changes, additions, and limitations of new specification wording in order to take full advantage of what is included, as well as be aware of what is not mentioned.  

Volver
* Passenger ship

- Fire protection in future passenger ships – R. I. Price – 1967, July

A first report to the Society of Naval Architects and Marine Engineers of the results of an intensive series of technical meetings on Fire Protection of Passenger Ships just concluded in the Intergovernmental Maritime Consultative Organization. The author is the U.S. Representative to the IMCO Subcommittee on Fire Protection. Paper explains the background of the discussion, setting in proper time frame the sequence of meetings and the shipboard fire casualties which have been prominent in the news. It touches upon the improvements in the international fire safety requirements adopted for existing ships, overcoming the “grandfather clause”. The bulk of the paper examines the scope and effect on future ships of the text of revisions of the SOLAS Convention, now pending acceptance.

- The speed of the SS United States – J. R. Kane – 1978, April. 

Following the maiden voyage of the passenger vessel SS United States, in July 1952, on which she easily bettered by four knots the existing transatlantic speed recordas from Ambrose Light to Bishop Rock and return, the curiosity of the marine world was aroused to know the maximum speed capability of the phenomenal vessel. William Francias Gibbs, the architect of the United States, had other ideas, however, and the top speed performance of the vessel, and the details as to how it was attained, remain today a well kept secret. Since the ship is now retired from the United States Lines, and is no longer viewed as a potential naval auxiliary in case of an emergency, security has been lifted and such information can now be released. This information, although historic, is to some degree timely nonetheless,   since it represents a yardstick with which to measure the performance and potential of the large fast cellular-type containerships which are beginning to rival in size and approach in speed that attained in 1952 by the SS United States.

- The small passenger vessel – R. M. Cashman – 1985, October. 

This paper opens with a brief historical review and then discusses design and construction of self-propelled U.S-flag passenger vessels from 50 to 200 ft. in length. Technical topics include hydrodynamics, hull form, structure, weights, trim,  subdivision, stability and machinery. A discussion of regulatory standards and the effect of the regulatory process on the industry is included. 

- The emerging domestic cruise industry – J. H. Leeper, J. W. Boylston – 1987, January.

The U. S. market, with its higher per-capita income, generous leisure time availability, and open market entry, has become the world’s most lucrative market for ocean cruising. Cruise ships sailing from the United States serve six distinct markets: the Bahamas, the Caribbean, Alaska, Mexico, and inland/coastal. With the exception of the Alaska and inland/coastal markets, the trade is served almost exclusively by foreign-flag vessels. The Jones Act, which   restricts passenger service between consecutive U. S. ports to U. S.-flag vessels, together with the increased popularity for ocean cruising, has created a demand for U. S.-built/U. S.- manned cruise vessels that can operate in the inland/coastal market. Also, legislation allowing tax deductions for business conventions held aboard U.S.-flag vessels, coupled with a soft market for U. S. new construction and U. S. seagoing labor, has culminated in the   potential for an internationally competitive U. S.- flag cruise industry. This paper reviews the current status of the U.S.- flag cruise industry, its operating environment, the rules that govern its operation, and its probable future.

- U. S. Coast Guard regulation of passenger-carrying submersibles – S. Johnson, B. Salerno – 1991, November.

Passenger-carrying submersibles have been certified by the Coast Guard for operations in the United States Virgin Islands, Hawaii, and Guam. Although subject to the Coast Guard small passenger vessel regulations, 46 CFR Sub-chapter T, submersibles are not specifically addressed in the regulations. The Coast Guard does have a background in submersible safety based on past efforts to regulate industrial and research submersibles and interaction with the American Bureau of Shipping (ABS), which has been clasing submersibles for many years and has classed all passenger submersibles to date. The certification process developed for these unique vessels evolved during the certification of Atlantis III, the first U. S. passenger submersible. Several designers, builders, and operators have entered the market and the business is steadily expanding into new areas of operations worldwide. The Coast Guard has initiated two major studies by the Department of Transportation and the National Research Council to ensure that

- Dynamic stability assessment of damaged passenger/Ro-Ro ships and proposal of rational survival criteria – D. Vassalos, O. Turan, M. Pawlowski – 1997, October.

A clear tendency of moving from prescriptive to performance based safety regulations is emerging internationally. Introduction of performance standards is seen as beneficial to industry, allowing consideration of alternative designs as well as a rapid implementation of technological innovation. In this respect, the analysis of alternativa design solutions,  particularly in the case of Ro-Ro ferries, requires the development of a standardized approach to demonstrate compliance with the requirements of intact and damage stability regulations by a combination of phsical model experiments and numerical model tests while applying probabilistic techniques in the process of assessing damage survivability. 

The procedure pertaining to model experiments is described in the SOLAS Regulation II-1/8 and the “Interim Guidance Notes for a Uniform Model Test Procedure” relating to this regulation. This paper concentrates on the development and validation of a mathematical model to be used for numerical model testing and the proposal of rational survival criteria allowing for a probabilistic assessment of the dynamic stability of damaged ships, in a way that could not be simpler for practical applications.

- Introduction to the Alaska Marine Highway system’s new ocean class vessel –  B. L. Hutchison – 1998, January.

The Alaska Marine Highway System’s new ocean Class RoRo passenger vessel, now under construction at Halter Marine, Inc., is the first large ocean and SOLAS certificated passenger vessel designed and built in the U. S. since the S.S. United States in 1952 and the smaller Alaska ferry M/V Tustumena in 1963. The vessel, M/V Kennicott, is the result of an innovative design-and-construct  procurement process employed by the State of Alaska under a special experimental program sanctioned by the Federal Highway Administration. This paper aims to elucidate that process and introduce the resulting design. Some historical background is given as well as a discussion of challenges facing publicly owned North American ferry systems and lessons learned in the course of this endeavor.

- Coastal cruise ship waste management – D. Dixon, G. Hugues – 2000, October. 

A review of the current regulations and a typical design of systems aboard a 300-ft (91 m) coastal cruise vessel accomodating 300 people are presented. Also presented is a review of the Alaska Marine Highway System equipment in order to help understand waste management practices aboard these vessels. Through an understanding of the current regulations and capabilities available both on existing vessels and new designs, it is hoped educated decisions can be made about future regulations.

Volver
* Patrol vessel

- A comparison of offshore patrol vessels – M. S. Kazek – 1985, October. 

This is a comparative naval architecture analysis of Royal Navy, Norwegian and Indian Coast Guard vessels. 

Standard design statistical and estimating techniques were used to identify and compare the principal factors which Influence the design of the offshore patrol vessels (OPV’s) studied. The investigation covers design requirements, ship characteristics, hull form, speed and propulsion, habitability, arrangements, stability and seakeeping. The analysis of the design leads to the conclusion that offshore patrol vessels are ships with limited but well-defined missions. This results in designs which are simple and functional in order to emphasize basic performance for a set monetary investment. 

Volver
* Petroleum

- The U. S. petroleum transportation dilemma – R. S. Duncan, A. J. Lutkus - 1977, April.

An economic evaluation of the merits of a deepwater tanker terminal was conducted based on the reduction in transportation costs it would return. A single tanker economic model was used to generate a fleet transporting oil from five exporting regions. U. S. energy demand was predicted based on linear regression analysis. A linear programming approach was used to determine the tanker fleet size and transportation costs. Results indicated the reduction in  transportation costs made a clustered monobuoy system economically attractive. However, the high capital investment required to construct an artificial island could not be justified with this approach.

- Alaskan transportation: an overview of some aspects of transporting Alaskan crude oil - S. Factor, S. J. Grove – 1979, July.

The first commercial oil well in Alaska was drilled in 1901, but it was in 1968 that Alaska was thrust into prominence as an oil producer with the discovery of the Prudhoe Bay field, the largest oil field ever found in the United States. 

This paper briefly explores the transportation-related aspcets of the design, construction, and operation of the pipeline and support facilities. The pipeline terminates at Port Valdez on Prince William Sound. It is from here that the second leg of the journey to the energy-hungry lower 48 states begins. A thoroughly modern and unique marine transportation system is being utilized to transport approximately 1.2 million barrels (191 000 m3 ) per day of Alaskan  crude oil to West and Gulf Coast refineries. The Valdez Terminal, the pipeline, the North Slope supply, and vessel articulars and operations are discussed; in addition, environmental and legal problems are outlined.                  

- Subdivision of crude oil and product tankships – J. C. Daidola, D. A. Graham, V. W. Jovino, W. A. G. Hogg – 1982, April.

In light of the new U. S. Federal regulations aimed at reducing oil pollution from most tank vessels of 20 000 dwt and above through the use of segregated ballast, side and bottom protective area, and crude oil wash, it is necessary for ship designers to reconsider the overall subdivision scheme of certain tankships. Using cargo carrying capacity considerations, various subdivision schemes of crude oil  and product tankships ranging in size from 20 000 to 260 000 dwt are scrutinized. Both new and existing vessels are considered. The schemes differ primarily in number and locations of the longitudinal bulkheads and the presence or absence of double bottoms. In addition, current requirements summarized in a tabular format, and various existing designs, developed before and after the new regulations came into force, are compared.

Volver
* Pilot

- An unusual little ship: the pilot boat New York – L. Rosenblatt, F.K.Serim, H. Grossman- 1973, July.

The first pilot boat in approximately 75 years to be built specifically for New York area pilot service was delivered to the New York and New Jersey Sandy Hook Pilot’s Association in May of 1972. The new boat is on station 24 hours in all kinds of weather, ready to deliver pilots to inbound ships and take them off on the outbound leg. This paper describes some of the major features of the pilot boat, christened New York , and presents the design approaches used in the development of a ship to meet the special requirements of pilot boat service for the port of New York.

- Performance and stability of wind-referenced autopilots for sailing vessels – J. S. Letcher, Jr. – 1976, July. 

A linearized modal is developed for the motions of a vessel steered by a windvane servomechanism. By neglect of several fast-time-scale effects, and assumption of linear hydrodynamics and mechanism, a second-order linear equation governing slow oscillations is derived. System dynamic stability is found to depend on certain vessel hydrodynamic coefficients, operating conditions, geometry, proportions and linkage ratios of the control system; this depedance is explored for several different vane and control combinations. 

Volver
* Pipeline

- Combined wave and current forces on large-diameter submarine pipelines – J. M. Andres – 1989, January.

This paper deals with the analysis of combined wave and current forces acting on a 8.3-ft-diameter, 70-ft-long submarine pipeline mounted on a steep slope at Keahole Point on the Island of Hawaii, Havaii. Force transfer coefficients have been obtained for a large number of wave and current conditions. In the absence of strong currents, mean values of wave force coefficients calculated by a frequency-domain method have proven to predict extremely well the distribution of peak wave forces. In cases where current effects are relevant, a wave-by-wave analysis of the loads indicates that , for the range of Reynolds numbers and Keulegan Carpenter parameter covered in this study, the inertia coefficient decreases as the value of the ratio of current to maximum wave velocity increases. The same result is also found by a mean-square method in which overall force coefficients are computed for the whole record length. 

Volver
* Piping

- Arrangement of shipboard piping by digital computer – J. B. Woodward – 1975, April.

A method of computerized arrangement of piping is described. It will choose a path for a pipe, including branches, if geometrical data specifying terminals, obstructing objects, and compartment boundaries are given to the computer.

The main path choosen typically follows a vertical route to a horizontal layer in which a minimum-length path can be run, followed by a vertical leg to the destination. The routing within the horizontal layer is accomplished by a dynamic programming adaptation. The routing of branches follows the same procedure as the main pipe, after a trial-and-error   selection of branch origins that are expected to give a near-minimum branch length. The paper outlines the method, describes some of the key techniques, and gives brief descriptions of the computer routines required, but complete description of the programming is not provided. Although the method is working on a development basis, it is judged to be unready for use in practical design. 

- A survey of shipboard piping design and fabrication – L. E. Williams, Jr., R. S. Oglesby -  1983, April.

Domestic and foreign practices relative to shipboard piping design, fabrication, and installation are discussed. The emphasis is on commercial shipbuilding practices. Individually defined phases of piping design, fabrication, and installation are discussed as well as various “integrated” approaches to each of these activities. Material presented is based largely upon on-site surveys by the authors of  21 domestic facilities, including 13 shipyards, four design  agents, two piping fabrication equipment manufacturers and two piping fabricators. Material from on-site surveys by the authors of four Western European shipyards is also presented.

- Enhanced piping system reliability with heat recoverable couplings – W. Honeywell - 1987, July.

Heat recoverable couplings (HRC’s) have been used to join pipe on U. S. Navy ships since 1978. they are designed to meet demanding performance requirements and have been extensively tested. HRC’s are manufactured  from a nickel-titanium alloy called Tinel ® and their design centers around a property of this material called “shape memory”.

The design of the couplings, their use and history, and the function of shape memory are reviewed. The test performance of HRC’s is then discussed and compared with conventional pipe joining techniques. They are shown to provide a higher overall reliability than either braze joints or socket welds. 
   

Volver
* Pitch

- Small vessel hull form optimization for heave and pitch performance – A. Zborowski, S. R. Sainsbury – 1988, October.

The Ship Motion Program (SMP) originally written for a mainframe computer system has been adapted for use in the IBM PC microcomputer family and subsequently applied to study ship seakeeping performance. The converted program, referred to as the Ship Seakeeping Characteristics Program (SSCP), was utilized for a parametric study on the influence of the main form parameters on heave and pitch performance for the British Ship Research Association (BSRA) trawler series of geomatrically related forms. From the results of this study an optimum form has been indicated and its geometrical features defined. 

Volver
* Planing 

- Material development, design, construction and evaluation of a ferro-cement planing boat – A. L. Disenbacher, F. E. Brauer – 1974, July. 

A 24-ft ferro-cement planing boat has been designed, constructed, and evaluated. Laboratory tests indicate that the all-mesh, ungalvanized reinforcemtn used in the boat’s ferro-cement composite is superior to the more commonly used mesh-and-rod variety. The more important strength and elastic properties of fero-cement, from the point of view of boat design, are adequately, analytically, predictable. The methods and criteria used in the design analysis of the boat are borne out by trials and evaluation.

- Procedures for hydrodynamic evaluation of planing hulls in smooth and rough water - D. Savitsky, P.W. Brown – 1976, October.

Recent Davidson Laboratory basic studies of planing hull hydrodynamics have produced a wealth of technology which is not generally available to the small-boat design profession. Included are studies related to the preplaning resistance of transom-stern hulls,  the effectiveness of trim control flaps, the effect of bottom warp on planning efficiency., the influence of reentrant transom forms, and the seakeeping of planing hulls. The presenr paper   consolidates these results in a form suitable for design purposes and illustrates their application in predicting planing performance in smooth and rough water. 

- Resistance of a systematic series of semiplaning transom-stern hulls – R. H. Compton - 1986, October.

The results of a systematic series of small (5 ft) models of hulls typical of coastal patrol, training, or recreational powerboats are presented and discussed. Hull form parameters studied include length-to-beam ratio, displacement length ratio, longitudinal position of the center of gravity and section shape ( hard chine or round bilge). The effects of these parameters on the calm-water resistance and running attitude (sinkage and trim) over a range of speeds corresponding to waterline length Froude numbers from 0,10 to 0,60 were investigated in the 120-ft towing tanke at the U. S. Naval Academy Hydromechanics Laboratory (NAHL). Experimental procedures and computer based data acquisition and analysis methods used at NAHL are described. The experimental results as well as the cross-faired and nondimensionalized stillwater resistance trends are presented. Comparison with other resistance predicition methods for hulls of the subjected type are made. Ana example of the application of the resistance prediction to the new 108-ft yard patrol craft (YP) being acquired by the U.S. Naval Academy is included.

- A case study of dynamic instability in a planing hull – L. Codega, J. Lewis – 1987, April. 

Soon after introduction into service, a class of high-speed planing boats began to exhibit a dynamic instability that manifested itself in the craft trimming by the bow, rolling to a large angle of heel to port, and broaching violently to starboard, all within five seconds. This behavior, which occurred within the craft’s normal operating envelope, could not be attributed to operator causes and resulted in unacceptable operating restrictions being placed on the craft.

After a number of unsuccessful attempts to remedy the problem, an investigation to research possible causes was undertaken. Concurrently, a test boat was instrumented to quantify its behavior and, most importantly, to record the hydrodynamic bottom pressuresacting while this phenomenon occurs. The craft is described and initial attempts at solving the problem are outlined. The results of research on this type of phenomena in both planing craft and flying boats are presented. The instrumentation system, complex  for this size craft, is detailed and the test procedure described. The results of the full-scale tests are given, along with qualitative comparisons with other craft that display a similar problem and model tests that would indicate the possibility of such instabilities. The cause of the instability is described and recommendations are made to avoid similar problems in future craft.

- Operation and cost of high-speed craft – C. Wright – 1990, March.

The various types of high-speed craft (HSC) – air supported, foil supported, displacement hull, planing hull – are briefly desribed and their suitability for certain passenger routes in different operating environments is analyzed.

The transport and commercial efficiencies of a number of existing craft of mixed sizes and services are graded and graphically compared. The paper concludes with a discussion on the economics of HSC service and the many factors that bear upon optimum craft selection for a particular route and operating environment.

- Dynamic stability of planing boats – D. L. Blount, L. T. Codega – 1992, January.

High-speed craft have been known to lose stability while underway even though they possess adequate static stability. Dynamic instabilities have been reported in roll, pitch and yaw, and include porpoising, chine walking, loss in running trim (diving), bow steering, progressive heeling to port or starboard, or a combination of motions. Instabilities can result in structural damage, loss of control and crew injury. The problem is not well understood and accepted guidelines do not exist which will ensure adequate dynamic stability. The authors report data for boats which exhibit nonoscillatory dynamic instabilities and suggest quantitative criteria which may result in development of dynamically stable planing boats. Experimental procedures are presented to indicate the potential for nonscillatory instabilities for expected operatrions conditions.

- Transverse dynamic stability of planing craft – E. M. Lewandowski – 1997, April.

A method has been developed to evaluate the coupled roll-yaw-sway dynamic stability of hard-chine hulls in the planing regime. Expressions for the linear stability derivatives are presented as functions of geometry and loading, speed, trim, angle, and wtted keel and chine lengths. A stability criterion is derived, and the effects of length/beam ratio, loading, LCG location, deadrise, and appendages on stability are examined. The importamce of coupling   among roll, yaw and sway is demonstrated. It is also shown that appendages tend to reduce the roll stability although this effect is mitigated by coupling effects. A simple method to check the transverse dynamic stability of a proposed design is presented.

- Dynamic stability of a high-speed planing boat model – E. Thornhill, B. Veitch, N. Bose -  2000, Summer.

A series of bare-hull resistance and self-propulsion tests were carried out on a 1/8 scale model of a 11.8 m long, waterjet-propelled planing hull in the clear water towing tank at the National Research Council of Canada’s Institute for Marine Dynamics. The bare-hull resistance tests, performed with the waterjet inlets closed, spanned a range of eight model velocities and nine ballast conditions consisting of three displacements each with three positions of the longitudinal center of gravity. The hull was then fitted with two model waterjet thrusters and tested over the same speeds and ballast conditions. Dynamic instability, or porpoising, was seen during certain high-speed tests. A discussion of this behavior and its relation to published dynamic stability limits is given. 

Volver
* Plating

- Notes on buckling and post-buckling behavior of deep web frames – H. G. Payer - 1972, July. 

The papers deals with web plates of deep web frames loaded below and above the buckling load. Emphasis is given to the influence of initial deflections, which commonly are encountered in welded constructions, on the response of the plate. The process of solving this nonlinear plate problem is outlined and results for several plate configurations are discussed. Contour plots illustrate the character of the deflection and stress distribution for two typical cases.

Good correlation is found between the theory and results from full-scale experiments on a tanker. Design curves for a square and a rectangular plate panel loaded by shear are included in the results.

- Developed plate expansion using geodesics – J. C. Clements – 1984, October.

This work is concerned with the application of a new isometric mapping algorithm to hull plate expansion procedures for ships with all or portions of the hull consisting of developable surfaces. The expansion procedure is based on the relationship between the ruling lines Rs) generating the developable surface S(s,t) and one additional geodesic g(s) constructed within the surface as the solution of the differential equation det(g’g’’ n)= 0 where n is the unit normal to S at g. Precise accuracy control is achieved through the use of adaptive numerical quadrature and a variable step size differential equation solving routine. 

- Damage to ship plating due to ice impact loads – C. J. Wiernicki – 1987, January.

This paper presents a simply yet rational analytical approach for assessing the damage of an entire stiffened ship panel which arises from the inelastic behavior due to laterally applied ice forces. Included in this approach is an improved method for the determination of plating thickness for either icebreaking or ice-transiting hulls. By allowing an acceptable amount of plastic deformation in the stiffened panel, significant weight savings can be realized. A   design method is presented that relates permanent set in the stiffened panel to the panel loading pressure and gives a measure of the reserve strength afforded by the selection of any given structural parameter. 

- Pressure loading of aluminum plating – K. C. Brown, P. N. Joubert – 1990, November.

The pressure loads applied to yacht hull plating by slamming have been estimated by pressure testing small sections of aluminum hull and comparing the resultant damage with service damage to hulls of similar construction. The structural response of the plating to the pressure load is discussed with refference to current design practice. The design pressure in current use are found to be unrealistically low and the cause of failure has been found to be elastoplastic buckling, rather than bending. 

Volver
* Platform

- Motions of a semi-submersible drilling platform in head seas – C.H. Kim, F. Chou - 1973, April.

A new method of predicting motions of a semi-submersible drilling platform in head seas is presented. A strip method is appropriately employed for the estimation of the hydrodynamic forces and moments on each member of the immersed structure oscillating in head seas. All hydrodynamic interactions among the immersed component members are assumed to be negligible. Predicted motions for a catamaran-type semi-submersible drilling platform in head seas are compared with corresponding results of scale-model tests. Conclusions are drawn from this comparison and recommendations for future study are given.

- The Navy’s first ocean construction platform, SEACON: design and operation - F. A. Agdern, W. G. Sherwood – 1979, April.

The SEACON is the Navy’s first ocean construction platform. Converted from a 260-ft (79.2 m) YFNB-type seagoing barge, the SEACON was designed to be a self-sufficient, dynamically positioned platform. Specialized navigation, control and underwater systems permit the vessel to locate, recover, and install structures on the ocean bottom. Additional capabilities include: laying and shore-ending cable, diving operations, and deep ocean lifts of 50 tons. Designed for versatility, the large deck space and center well are intended to support  various specialized equipment utilized during each particular operation. This paper discusses the design requirements and criteria for the conversion, method of construction, general arrangement, and propulsion machinery. The dynamic positioning control, navigation   abd underwater systems are described. The vessel’s first major operation is discussed along with comments on its design and performance.

- On the installation planning of a self-floating offshore platform – M. F. Metcalf, M. W. Praught, W. O. MacDonell – 1979, July.

This paper describes the installation planning for a major self-floating offshore platform that recently has been installed in the North Sea. Attention is given to the naval architectural aspects of the installation planning with particular emphasis on three phases: analysis and design, scale-model testing, and field activity preceding and during the actual installation operation. The paper describes the state-of-the-art in the installation planning of major self-floating offshore platforms of the kind being designed and built worldwide, and demonstrates the close coordination of many diverse disciplines in planning such installation operations.

- Tension-leg platform design: interaction of naval architectural and structural design considerations – C. Capanoglu – 1979, October.

As oil exploration and production move into water depths over 1 000 ft (305 m), several companies are investigating compliant structures as possible solutions for the economic and engineering problems involved. This paper focuses on the tension-leg type of platform, a positively buoyant structure kept on location by a pretensioned anchoring system. The basic approach to design of a tension-leg platform system, the various components of the system and the interaction between naval architectural and structural design considerations are presented. The author points out that planning for a successful design must include: (1) preparation of good design criteria, (2) determiantion of variables, (3) evaluation of variables for sensitivity and interaction, (4) accurate and timely engineering decisions in selection of a set of parameters, and (5) paralelal studies covering fabrication, transportation and installation requirements.

Appendices give the mathematical bases for computing motions of the tension-leg platform and graphic illustrations of platform characteristics and the effects of typical exciting forces. 












- Concept developments for offshore thermal energy conversion platforms – R.J. Scott, J. Giannotti, A. McClure, F. Dunning – 1980, January.

This paper discusses studies leading to the concept design of two platforms to support the Department of Energy’s Offshore Thermal Energy Conversion (OTEC) mission in the 1980’s . The first part of the paper discusses the technical and the economic factors evaluated in the selection of optimum plant size and configuration. Variables included a range of capacities from 50 to 500 MW, six-hull-form options and three deployment sites. Parametric trends in platform size and weight as a function of payload and hull shape are evaluated. A methodology for evaluating the various platform options is presented, based upon consideration of cost, schedule and risk, leading to recommendations for an optimum plant. The second part of the paper describes the development of the conceptual design of two selected commercial plant candidates, a ship and a semisubmersible, each of 400-MW net output, to be deployed off Hawaii, Initial tradeoff studies are described and selected platform characteristics are provided. Methods of plant fabrication and deployment are proposed, with emphasis on cost/schedule relationships. Finally, concepts are presented for a  demonstration plant which will prove the technical and economic feasibility of OTEC before commitment to the prototype commercial plant. 

- On the dynamics of column-stabilized platforms including three-dimensional interaction  effects – P. G. Wybro – 1980, April 

A method utilizing the Green’s function integral equation is developed for determining the load and response characteristics of platforms composed of vertical axisymmetric legs in both regular and irregular seaways. The method is developed in detail and special attention is given to the numerical surface element representation, the various symmetry relations that exist, and a novel method for error minimization of the radiation potentials. By several comparisons to know analytical or other numerical solutions found in the literature, the validity of the technique is established for both fixed and free, submerged or surface-piercing axisymmetric and systems of axsymmetric bodies. A numerical example of a three-leg platform for two variations of the leg spacing is shown. It is found that the interaction effect is  very significant, especially at high frequency. This interaction is manifested by modification of both the amplitude and phase of the forces affecting each leg. The conclusions reached in this study are that: the hydrodynamic interaction effects must be considered in order to properly determine the design load and response characteristics of axisymmetric platforms; the variational refinement method can in many cases improve the estimates of the hydrodynamic coefficients; and the present method is efficient for platforms composed of multiple legs, but is less efficient than exisiting methods for single shapes.

- Photogrammetric surveys of the COGNAC jacket structure – J.F. Kenefick, D.A. Huete -  1980, July.

The three sections of the jacket for Shell Oil Company’s “COGNAC” drilling platform, when mated together, stand nearly as high as the Empire State Building. Because of the size of the sections, fabrication schedules, and the schedule for lowering the sections into place in the Gulf of Mexico, it was not possible to physically test the fit between sections beforehand. To assure that the sections would properly mate underwater, a vigorous surveying and  mathematical analysis program was undertaken as an integral part of the construction process. Analytic photogram metric triangulation was one of the three survey techniques employed. Photographs of the jacket section were taken from a helicopter, from an inflatable raft and from the ground. Measurements made on these photographs were computer processed through photogrammetric programs to produce as-built plan dimensions and elevations of structure’s  legs at their mating faces with a tolerance of about  3/16 inch. These data, along with data produced by other surveys, were used by Shell engineers to aid predition of the fit between the jacket sections. In the final analysis  it was found that any one of the survey methods would have given satisfactory results. However, the photogrammetric survey required the least amount of on-site preparation and cased relatively little interference  with other ongoing work. Also, the photogrammetric survey produced additional data which could not be readly obtained by the other methods. 

- Conversion of tug/barge to offshore platform shuttle tanker service – P. J. Grossweiler -  1981, July. 

This paper describes the design and construction aspects of the conversion of 30 000-dwt tug/barge unit into the ocean-capable diesel tanker, Exxon Galveston. The conversion included structurally joining the two vessels, providing a new superstructure with all new hotel facilities, modifications to the main propulsion system, modifications to the cargo system, retrofit of a segregated ballast system, and outfitting the vessel to receive crude oil from an offshore storage vessel. 

- OTEC-1 mooring – H. D. Ramsden, W. A. Watts – 1982, July.

Implementation of the Ocean Thermal Energy C onversion (OTEC -1) Early Ocean Test Program presented the engineering community with some unique challenges. One of challenges was to provide a mooring system to keep the ship on station at least nine months per year for five years.The resulting design proved to be the most economical.

It also became thre world’s deepest large-capacity single-point moor. This paper discusses the background, requirements and design details of the OTEC-1 Platform mooring system. 

- Recent experience in model-scale simulation of tension leg platforms – J.T. Dillingham - 1984, April. 

Several recent model tests of tension leg platforms (TLP’s ) are described. Some new challenging design problems which are unique to tension leg platforms have become the focal points of these tests. These have required the development of new modeling techniques and methods of data processing. A general review of TLP characteristics and modeling requirements is presented along with a description of recent test programs and modeling techniques.

Research areas of particular interest in the recent tests are described and some recommendations for future research are made.

- Lightweight materials for mooring lines of deepwater tension leg platforms – M. M. Salama – 1984, July.

The design of a mooring system for tension leg platforms (TLPs) becomes more complicated as water depth increases. The use of steel mooring lines requires complicated tensioning, handling, and flotation systems. This paper discusses the basic design reuirements for the TLP mooring system and identifies several advanced fiberreinforced lightweight materials as alternatives to steel. High-modulus carbon fiber/Kevlar fiber hybrid composites.

- Technical challenges associated with dry transportation – F.van Hoorn – 1987, January.

Less than twenty years ago the first jack-up drilling rig was transported “piggyback” on a submersible barge. Dry transportation of extremely large and heavy cargoes has developed rapidly ever since. Specialized ships have been designed and built; records (with regard to weight, size or complexity of the transport) have regularly been broken. In this paper, the development of heavy-lift transportation is outlined, followed by a review of present heavy-lift design criteria. Technical challenges associated with several types of heavy-lift cargoes such as jack-up/semisubmersible rigs, dry docks, jackets, tension leg platforms, and modules are discussed. The importance of the transportation engineer’s involvement  in the preliminary project engineering stage is emphasized. 

- Dynamic positioning of a floating OTEC plant using current-derived forces – W. E. Bucher – 1989, July. 

A study is performed to determine wheter Ocean Thermal Energy Conversion (OTEC) platforms can be dynamically positioned by the use of forces derived from ocean currents. The dynamic positioning characteristics of a 40-MWe spar buoy configured plant are simulated by computer solution of the equations of motion. The dynamic positioning system consists of two large vertical vanes attached to the plant’s cold-water pipe. The vanes act as underwater sails and, where the current has a vertical speed gradient, may be operated such that the resulting hydrodynamic force and plant velocity have components directed upstream to the surface current. Forces on and motions of the plant are determined for operations in Hawaiian currents and in the Gulf Stream . the dynamic positioning method is shown to be theoretically feasible.

- A toroidal hydrodynamic absorber for damping low frequency motions of fixed and floating offshore platforms – M. Venugopal – 1990, January. 

An application of a toroidal hydrodynamic absorber is suggested for reducing low-frequency bending vibrations of fixed offshore platforms and planar oscillations of tethered platforms. A design methodology for such an absorber is presented. Results of an experiment intended to illustrate the effect of the abrober are presented.  

- Fatigue reliability and inspection of TLP tendon system – M. C. C. Ximenes – 1991, March. 

The collapse of a tension leg platform (TLP) tendon system due to progressive fatigue of several joints is investgated. Two solution methods for the system reliability problem are proposed. The first method is based on the failure path approach and the second on the order statistics approach. The effects of redundancy and uncertainties   involved in the problem are analyzed. Inspection of selected joints is also included in order to evaluate its impact on system reliability.

- Diving support vessel concept design – G. R. Morrissey, M. C. Stone – 1997, April.

This paper describes the preliminary process for designing a 258ft dynamically positioned Diving Support Vessel. This is to serve the offshore oil industry as a platform for underwater intervention. Enlisting the use of the latest technological advances, the vessel will support both remotely vehicles and human divers. We will trace the development of this design with a well-defined agenda. Beginning with an analysis of the existing fleet, a practical hull form is created, which leads to solid estimations for hydrostatics, stability, resistance, powering and preliminary arrangements. We will also discuss the steps that will follow over the next several months. 

Volver
* POD

- Integrated system analysis and design of podded  ship propulsors – W. A. Facinelli, D. Muggeridge – 1998, July.

AlliedSignal has studied podded propulsion for surface combatants for the U. S. Navy under a contract sponsored by DARPA. The integrated system analysis included mathematical models for the main components of a podded propulsor. The models addressed both performance and cost. Components modeled included the propulsor itself (single propeller, ducted propeller, etc.), bearings, coupling, gearbox, motor, and azimuthing system. Simplified, approximate methods, especially for propulsor sizing and performance, were used. Other information in the literature and product data from leading vendors was used to size the components and to estimate their efficiencies. In other sections of the model, life-cycle fuel costs and costs of reliability were computed. The model was used to size and   estimate the total costs for different configurations for four surface ships. A conceptual design for each vessels was selected, and three-dimensional CAD renderings of four pods were prepared. Sensitivity studies were run to show the effects of variations in fuel cost and in the relative efficiencies of propulsor types. Subsequent to the naval program data on a typical cruise ship were obtained and the spreadsheet model was applied to that platform.


Volver
* Pollution

- Sewage pollution from river towboats – H. I. Kurtz – 1967, October.

This paper discusses the fundamentals of sewage treatment as applicable to watercraft, particularly towboats, and tugs. The initial discussion deals with the composition of sewage and the procedures by which its effect on the receiving body of water are measured. Municipal methods of treatment are discussed because these have been the “tried and proven”. Since the attempts to adapt municipal methods to the requirements of watercraft   have resulted in a very limited degree of success, the author tries to show the impracticability of using this approach and substitutes a method which fulfills the necessary requirements.

- Ship design aspects of oil pollution abatement – E. S. Dillon – 1971, July.

The present paper presents an overview of measures which can be taken in basic designs of ships to facilitate elimination of intentional oil discharges and minimize accidental oil spills in the event of collision or stranding.

The author discusses economic impacts of alternative solution for coping with oily ballast and oily wash water disposal. In like manner, various tanker compartmentations contribute to reduction of probable oil outflow from collision or grounding injury. Certain arrangements yield dual benefits of protection against accidental spills as well as clean-ballast capacity to partially or completely eliminate the oily-water disposal problem.

- IMCO activities updated – L. W. Goddu, Jr. – 1972, January.                                                                        

The activities of the Intergovernmental Maritime Consultative Organization (IMCO), a United Nations specialized agency dealing with maritime safety, have been covered in previous issues of Maritime Technology . It is felt appropriate to update past information with recent activities. In addition to its regular work program, IMCO hás placed special emphasis on marine pollution and cargo containers. This paper highlights briefly recent development in these two areas of concern.

- Experimental procedures used in the development of oil retention boom designs - E. R. Miller, W. T. Lindenmuth, E. E. Lehr, R. N. Abrahams – 1972, July.

The experimental procedures used in the development of oil retention boom design criteria are presented in detail.

Emphasis is placed on the procedure used to determine the oil containment ability and structural loads on the boom as a function of environmental conditions. The critical scale parameters for oil containment tests are presented and the test procedures which have been developed are described. It is concluded that it is critical to scale both Froude and Weber number. Tests to determine structural loads can be conducted using standard ship towing tank procedures. However, it is necessary to scale the elastic properties of the boom and its mooring system. There are uncertainties with respect to some parameters which cannot be properly scaled in oil containment tests. Thus, carefully conducted full-scale trial results are required. Available procedures and current plans to obtain full-scale data are presented. 

- OTEC-1 mooring – H. D. Ramsden, W. A. Watts – 1982, July.

Implementation of the Ocean Thermal Energy C onversion (OTEC -1) Early Ocean Test Program presented the engineering community with some unique challenges. One of challenges was to provide a mooring system to keep the ship on station at least nine months per year for five years.The resulting design proved to be the most economical.

It also became thre world’s deepest large-capacity single-point moor. This paper discusses the background, requirements and design details of the OTEC-1 Platform mooring system. 

- Segregated ballast VLCCs: an economic and pollution abatement analysis - P. M. Kimon, R. K. Kiss, J. D. Porricelli – 1973, October.

This paper presents the results of a study of very large crude carriers (VLCC) to determine the cost and effectiveness of variations in the capacity of segregated ballast and variations in arrangement expected to reduce oil pollution due to operational and accidental causes. The arrangements considered include double bottoms, double sides, double skin, and alternating cargo and ballast wing tanks. The paper concentrates on a series of 250,000-dwt tankers, but does consider the influence of size by including results for tankers of 120,000-dwt and 477,000-dwt. The degree of effectiveness is estimated for both operational and accidental pollution based on the best available data. Sensitivity studies are provided to check general conclusions. Finally, estimates of the cost of preventing one cubic meter of oil pollution with each design are presented. A discussion of operating factors subject to a reduction in performance as a result of design is given. 

- Bayesian analysis of oil spill statistics – J. W. Devaney III, R. J. Stewart –1974, October

This paper takes a two-step approach to the problem of estimating the likelihood of the oil spill frequency and magnitude associated with a given amount of oil transport and production activity. The paper uses Bayesian reasoning plus actual spill data gathered from avariety of sources to generate (a) the density of the number of spills which will occur in the life of a project and (b) the density of the amount of oil which will be spilled in an individual incident.

These two densities are then combined to obtain the density of the total volume of oil which will be spilled over a project’s life.

- Effectiveness of double bottoms in preventing oil out-flow from tanker bottom damage  incidents – J. C. Card – 1975, January.

Shortly after the Torrey Canyon stranding, worldwide public opinion began pressuring the maritime community for pollution-free tanker designs. Perhaps the most widely discussed pollution abatement design feature is the double bottom. In U. S. water from January 1996 through April 1973 there occurred 30 pollution casualties that resulted from tanker bottom damage. The paper examines all these accidents to determine how effective double bottoms would have been in reducing their number as well as the amount of oil outflow. Results indicate that a double bottom whose height is one-fifteenth the beam could have been effective in preventing outflow in 27 of the 30 casualties examined.  

- The MarAd pollution abatement program in relation to the 1973 IMCO Marine Pollution   Convention – G. C. Steinman, W. B. Chappel – 1975, January. 

This paper has been condensed from the originals Section paper and retitled as above. The complete paper, titled simply, “The MarAd Pollution Abatement Program”, included a comprehensive description of the program along with national and international regulations, treaties, agreements and conventions, and a description of the economic and environmental impact of the 1973 IMCO Marine Pollution Convention. This condensed version briefly summarizes the MarAd Pollution Abatement Program and the economic and environmental impact of two of the major ship design and construction features adopted by the 1973 IMCO Marine Pollution Convention; segregated ballast and improved load-on-top. The paper also includes reccommendations for future action at national and international levels.

- The economics of oil spill cleanup – R. A. Bianchi – 1981, October.

The cleanup costs of large oil spills since the Torrey Canyon grounding amount to over 250 million dollars. Other costs associated with these spills increase the total cost to at least one billion dollars. The equipment and technologies that are commercially available to reduce the damage and resulting costs from these spills, and a strategy for implementing coastal defense system, are economically justified. A new M.I.T. Sea Grant College Program which   was initiated in July 1979 is described. The industry- and government –sponsored project entitled “Oil Spill Cleanup Economic and Regulatory Models” promises to provide a more complete and comprehensive study of the oil spill cleanup problem.

- Spill containment and cleanup – research and development – J.T. Leigh 1981, October 

Current and past Coast Guard research and development interest in oil spill containment and cleanup can generally be categorized as concerned with severe environmental conditions and rather large spill volumes. Problem áreas receiving attention at this time include recovery of oil in fast currents, pollution response in ice-infested regions, open ocean pollution response, disposal, and pollution prevention.Each of these problems is at a different stage of development. The scope of the problem and the nature of USCG efforts vary substantially, and this note briefly outlines its interest and activities.

- Marine industry standards: a general discussion with particular reference to pollution  abatement equipment – D. S. Delikat, T. P. Mackey – 1984, July.

Industry standards are needed to help increase productivity in the U. S. shipbuilding industry. Part of this overall need is standards for more effective pollution abatement equipment to supplement the existing USCG marine sanitation device, the oil/water separator, the oil content monitor, and incinerator regulations in the Code of Federal Regulations.

This paper describes the marine industry’s effort to respond to this need – The National Shipbuilding Standards Program. Also discussed are the basic USCG and International requirements for pollution abatement equipment, the recently formed ASTM F.25-11 Task Group on pollution abatement equipment, and Marpol 73/78 governing oil pollution from ships. All marine industry professionals, organizations, and governmental agencies, can provide valuable technical expertise in helping to write these and other needed standards.  

- Contingency planning for oil spills: an updated based on experience gained from the Port Angeles spill – R. A. Levine – 1988, April. 

Although the best method for handling an oil spill is to prevent its occurrence, the risk of a significant oil spill from either a tank or other vessel, is always present. When a spill does occur, a good spill contingency plan will help to limit the adverse effects of the spill. This paper discusses the contents and development of Spill Contingency Plans, with emphasis on experience gained during the cleanup of the Port Angeles spill. Information pertinent to and details from ARCO Marine Inc.’ Spill Contingency Plan have been included to aid interested parties in their endeavors to develop suitable contingency plans.

- Comments on Levine: “Contingency planning for oil spils:  an updated based on                    experience gained from the  Port Angeles spill”-  R. G. Brin - 1989, January.(see above) 

- Principles of marine vapor recovery – G. J.  DiElsi – 1989, January.


Many state and local air pollution control agenciesare considering rules that would require recovery of vapors from marine loading operations to help meet EPA-mandated ozons leval regulations. Most of the proposed rules will require recovery of vapors from crude oil and gasoline loadings. Several marine vapor recovery systems designed for dedicated ships in a dedicated trade have been operated successfully over the past few years, but a universal   system has yet to be designed. This paper describes the basic principles of vapor recovery systems as they pertain to inerted tankers. The Gaviota Marine Terminal Vapor Recovery and other marine systems are briefly described.

Complications caused by the impending local or national vapor recovery rules and remaining safety concerns are also discussed. 

- Safer transport of oil at sea: a social responsibility for naval architects and marine engineers – P. G. Noble – 1993, April.

To meet the urgent worldwide demand for safer ocean transport of oil within the realistic economic constraints of the shipbuilding and operating industry, naval architects and marine engineers confront a major challenge. This paper examines several tanker design alternatives as well as the restrictions imposed by both U.S. and international rule makers. The benefits of double-bottom/double-hull construction, based on an analysis of comprehensive grounding accident data, are discussed, and measured to limit the outflow of oil in the event of a spill are examined. Improved officer and crew training, more precise and up-to-date navigation/position-keeping systems, enhanced maneuvering capability with collision-avoidance sonar, and better shore-based traffic management of tank ships are among the author’s recommendations to achieve the goal of safer transportation of oil at sea. 

- An application of oil spill recovery technology to response vessel design – The Burrard Cleaner No.9 – D. W. Lerch – 1993, July.

Part 1 examines the fate of crude oil spilled at sea and develops the design philosophy for the response recovery vessel. Part 2 describes the model testing details and construction of a 75-ft tractor design, modern oil recovery vessel for open water and coastal operation. Part 3 reviews the underwater appendage design, the problems and solutions. 

- Cargo ship bunker tanks: designing to mitigate oil spills – K. Michel, T. S. Winslow - 2000, October. 

Recent collision and grounding accidents have increased public and industry awareness of the risks of oil spills from bunker tanks. This paper sumarizes historical spill data for freighters, and provides case histories for representative collision, allision, and grounding casualties. Arranging double-hull protection around the bunker tanks is one means for mitigating the risk of spillage. The location and size of the fuel oil tanks also influences the likelihood and expected volume of oil spills. The relative effectiveness of these alternatives are explored using probabilistic oil outflow analysis techniques.

Volver
* Pontoon

- The weight of concrete barge and pontoon hulls – K. E. Harrington, R. Harrison, A. L. Marshall, M. Hubert – 1991, July. 

Increased strucrural weight has always been a major disadvantage and probably the main objection to using concrete hulls. Postwar development in materials and construction techniques has led to claims that is now possible to achieve structural weights equalling or closely approaching those of equivalent steel hulls. After receiving the postwar material and construction technique developments, this paper compares the structural weight of existing and equivalent steel and concrte barge and pontoon hull designs. It is found that increased structural weight is a dual factor advantageous in some applications but disadvantegeous in others, and that despite the postwar developments concrete barge and pontoons are still heavier than equivalent steel hulls. 

Volver
* Port

- Is port study model testing really worthwhile? – J. W. Boylston – 1974, January. 

As all types of vessels now tend to increase in size, many ports, approaches, and other waterways will require geographical change to accommodate this new tonnage. In our current ecologically minded society such changes will not be made easily. The use of hydraulic waterway models coupled with controlled ship models forms a graphic presentation that is understandable by technicians and non-technicians. This paper describes, very  generally, some of the preliminary planning required, and the general format for a successful port study model test.

Cost estimates are given so that the possible benefits of such tests may be measured.

- Master planning considerations for commercial ports – D. A. Walsh – 1975, January. 

The paper presents the author’s observations on some of the considerations that should go into preparing a port master plan. He indicates that many ports are now paying the price for not having developed master plans years ago before the advent of containerization and the new specialized types of ships coming into service. One ot the primary considerations for port planners at the present time is in accomodating the public with regard to recreational facilities.

Also, the restrictions being placed on ports by environmental legislation are also having a significant effect. The author emphasizes that a master plannig process is a never-ending effort, since adjustments should continually be made in light of changing circumstances and technology.

- Role of the U. S. Cost Guard in the operation and design of deepwater ports - G. F. Viveiros, Jr. – 1976, October. 

This paper discusses the history of deepwater ports in the United States. The background to the events that led Congress to enact deepwater port legislation is presented, with emphasis on the Coast Guard’s role. The primary features of the Deepwater Port Act and the regulations developed therefrom are also covered. Various design alternatives for the facilities to handle supertankers and their advantages and disadvantages are discussed. So   far, two applications for a license to construct and operate deepwater ports have been submitted to the Coast Guard, and a summary of each of these proposed facilities is given. The paper concludes with a review of the major problems and unknows associated with the design and operation of deepwater ports. 

- Marine traffic engineering – a new discipline – R. I. Price – 1980, April.

Faced with essential growth of ports and waterways, our practice in the United States has been for each of the various agencies concerned to focus upon its own area of interest. If an accident occurs, the tendency is to demand a change in ship design or practice when the configuration of the port, waterway, or pier may be in need of improvement. This paper calls for a coordinated approach through marine traffic engineering.

- Bulk cargo inventory costs and their effect on the design of ships and terminals – H. Benford – 1981, October.

Conventional approaches to marine transport economics consider only the shipowner’s interests; the cargo owner’s interests are usually ignored. The intent of this paper is to recognize both interests so that shipowner and cargo owner by acting in unison, can minimize the costs of physical distribution. Taking this widerangle view involves, as a start,   a recognition of the inventory value of the goods in transit. But, it should also recognize the costs of stockpiling the goods at each end of the voyage. This paper shows how traditional ship economic criteria can be modified to recognize these incremental factors. A case study is used to illustrate the application of the economic principles proposed.   

Volver
* Power plant

- Selection of power plants for yachts – G. G. Wyland – 1968, July.

Considerations governing selection of power plants for yachts include determination of power for speed and performance desired. This, in turn, requires determination of the best compromise on shaft revolutions compatible with limitations of propeller diameter and possible effects of cavitation. The problem as to whether to use diesel or gasoline engines is also investigated. Curves are given which give general criteria for estimating power over a   large range of speeds. Accessories including reverse gears, reduction gears, and their mode of control are discussed. Propeller design in reference to engine rating is investigated, it being pointed out that on many current engines a propeller sized for maximum power and revolutions will be much too small for the horsepower available at a continuous rating. 

- Powering study technique applied to a pusher tug geared-diesel installation – R.Latorre -  1972, April.

This paper presents a rational approach to the selection of the main components of a medium-speed marine diesel installation. The technique described matches the engine, reduction gear, and propeller and determines a measure of merit for each combination. This matching calculation is based on the speed-power characteristics of the vessels hull, essential information about the trade route, and vendors’ prices. A computer program developed using the design technique is presented with the results of a pusher tugboat powering study.

- Offshore nuclear power plants – M. Kehnemuyl, R. E. Lochbaum – 1973, July.

Historically the demand for electric energy has approximately doubled every decade since the 1930’s , and projections indicate this trend is expected to continue into the mid-80’s. Although the rate may then be expected to decrease slightly, the absolute growth in kilowatts will continue to be very large. The electric utility industry is faced with the problem of supplying this growth in a manner consistent with the preservation of the environment and, at the same time, overcoming present problems of siting, licensing, public awareness,  construction, and financing. The offshore nuclear power plant is a concept which goes far toward solving many of these problems. This paper describes the floating nuclear plant concept with specific reference to the Atlantic No. 1 and No. 2 units being manufactured for Public Service Electric & Gas Company by Offshore Power Systems. Site description and selection criteria, the offshore support facilities, the breakwater required to protect  the plants, the floating nuclear power plants, the manufacturing facility for the plants, and supporting studies being conducted are discussed.

- COGAS: marine power plant for energy savings – R. P. Giblon, I. H. Rolih – 1979, July.

This paper discusses one propulsion plant that may be adopted by shipowners today using known and proven technology whereby energy savings of 30 to 35 percent over the present steam or gas turbine power to be attained, as well as significant but somewhat lesser savings over diesel and present-day steam reheat power plants. The propulsion plant examined is based on the combined gas-steam cycle that is widely used for shoreside electric power plants and is sometimes referred to as the STAG or COGAS cycle. The COGAS plant consists of an aircraft-derivative gás turbine drivind a reduction gear in tandem with a steam turbine which receives its steam from a heat-recovery boiler in the gas turbine exhaust gas ducting. Included in the paper is information on various alternative COGAS cycles and methods of control; also included are economic comparisons of the operating costs of COGAS and steam propulsion plant installed on a large containership and a tanker. The paper is based on a study prepared for the U.S. Department of Commerce (MarAd) that included inputs from Curtiss-Wright Corp., General Electric Co., Foster Wheeler Boiler   Corp., Sun Shipbuilding & Dry Dock Co., and George G. Sharp, Inc.

- Statistical prediction of ship’s effective power using theoretical formulation and historic data – C.W. Lin, W. G. Day, W-C. Lin – 1987, July.

This paper reports on the progress in developing a tool that easily provides reliable resistance predictions for all candidate hull forms, using only the geometric information available at an early stage of the design development.

Parallel to model testing, the methodology is based on Froude’s hypothesis. However, the residuary resistance is now predicted by a technique that combines a theoretical formulation for wave resistance and form drag with a statistical regressional analysis of a historic model-test database. The theoretical formulation accounts for the basic physics, while the regressional analysis provides the quantitative answers. The merit of the present tool is evaluated through comparison with other existing techniques and through its applications to several actual hull designs. 

- Helical turbines for the Gulf Stream: conceptual approach to design of a large-scale  floating power farm – A. M. Corlov – 1998, July.


This paper describes the helical turbine as an efficient new instrument for converting the kinetic energy of hydro streams into electric or other mechanical energy. A multi-megawatt project is proposed, conceived as an ocean power farm equipped with a number of helical turbines, along with a floating factory for in situ production of hydrogen fuel by means of electrolyzing ocean waters. Besides mega hydro-power farms, mini-power stations with helical turbines of a few kilowatts each are also proposed as possibilities for small communities or even individual households located near tidal shorelines or river banks with strong water currents. No construction of hydro dams is necessary for such applications. 

Volver
* Production

- Planning and scheduling hull production operations – H. J. Ruehsen – 1981, April.

Many factors determine how productive or, in comparison with other shipbuilders, how competitive a shipyard is. 

Among those, the manner in which a project is planned is one of great influence. The purpose of this paper is to bring forth those elements in the planning process that are believed to play the most important roles in achieving management control over project cost and timely completion. The scope of this paper is limited to the planning and scheduling of hull production operations. Although somewhere hull production and outfitting como together, it is felt that a separate discussion is appropriate since ready-for-outfitting dates must first be met in the hull propduction area. The planning and scheduling operations described begin generally with the award of a new contract or possibly sometime before that, if management strongly anticipates getting the work. 

Volver
* Propeller

- Utilization of propeller shrouds as steering devices – S.J. Gordon, P.T. Tarpgaard - 1968, July.

The utilization of non-symmetric propeller shrouds to develop a force perpendicular to the propeller axis is explained and several possible applications and configurations are outlined. A theory is developed for the prediction of magnitude and direction of this side thrust. A specific application is made to a semi-circular shroud used in place of a conventional rudder. Advantages predicted are a significant increase in turning force, together with complete   elimination of rudder appendage drag and an increase in propulsion thrust of approximately 5 percent. Results of preliminary experimental investigation show that the theory gives a good approximation to actual results for thrust coefficients up to about 5. 

- Contrarotating propeller propulsion – a state-of-the-art report – J. B. Hadler - 1969, July.

This report presents a synthesis of existing knowledge, albeit limited, on CRP as applicable to merchant ship propulsion. It presents propulsive performance data for two types of ships, tankers and containerships, based on model tests, and discusses briefly the stopping, cavitation, and propeller-induced vibration problems of CRP. From the analysis it appears that the greatest potential for employment of such a propulsive device, offering significant   reductions in installed shp, is on high-powered, fine-formed ships for which the only current alternative is a twinscrew installation.

- A comparison of contrarotating propellers with other propulsion systems: results of model experiments – J. Strom-Tejsen – 1972, January.

An experimental program was carried out at the Naval Ship Research and Development Center to determine the propulsion performance of a high-speed containership with twin-screw, contra-rotating and overlapping propeller arrangements. The afterbody lines for the contra-rotating arrangements were developed as a modification to a 25.5-knot, twin-screw containership design being considered for construction by the American Export Isbrandtsen  Lines. Results for the contra-rotating version include effect of off-design shaft speed and torque ratios as well as application of single and twin rudders. Results are also given for the design using a single-screw in case it should be necessary at a later date to replace the contra-rotating with a single-screw unit. Experiments on the overlapping propeller arrangement were carried out to make the comparison between the contra-rotating and twinscrew designs a part of a general investigation of propulsion arrangements for high-performance merchant ships. Conclusions and recommendations for some further investigations are given.

- Design and model evaluation of a highly skewed propeller for a cargo ship – R. J. Boswell, G. G. Cox – 1974, January. 

This paper presents the design process and model evaluation of a highly skewed propeller for a modern cargo ship.

The design process is discussed in detail including considerations of cavitation, mean and faigue strength, and and propeller excited vibratory forces. Model experimental results are presented which confirm the validity of the design process and show that the highly skewed propeller possesses propulsion performance comparable to the propeller now fitted to the ship, has less tendency towards cavitation erosion than this propeller, and possesses  adequate strength for ahead and steady astern operation. Theoretical calculations indicate that the highly skewed propeller will produce lower vibration excitation forces than the propeller current fitted to the ship. 

- Subcavitating propeller design for maximum propeller efficiency or minimum fuel use - N. B. Kroeger, Jr., D. E. Cummings – 1974, April.

An optimization procedure is described for the design of a subcavitating propeller for given service conditions.

Strength and cavitation criteria are included. Diameter, rpm, chord lengths, pitch distribution, camber distribution and thickness distribution are developed for the optimum performance. The optimum propeller is defined as that using the minimum power at a given ship speed. If power plant characteristics are known, the propeller may be designed for minimum fuel rate at a given ship speed. Characteristics of the propeller at other than design conditions may be derived.

- Factors affecting the selection of a controllable-pitch propeller – F. L. Narbut – 1975, April. 

Recent concern for environment and safety has resulted in a new dimension in the justification and selection of shipboard machinery. Known maneuvering characteristics of ships of a size commonly calling at U. S. ports are compared against the requirements of some of our highly traveled waterways. The difficulties in relating unsteady maneuvering tests in model scale to full-scale experience is discussed. The need for devices ( such as the control-lable-pitch propeller) which provide additional discretionary control is addressed. 

- Theoretical prediction of cavitation on propellers – P. van Oossanen – 1977, October.

One of the consequences of cavitation on marine propellers is the risk of damage to the propeller in the form of erosion and bent trailing edges. Other detrimental effects of cavitation are the large amplifications of vibration-exciting hull forces and the emitted noise. These problems associated with propeller cavitation have become matters of great concern. In this paper a method is described for the assessment of cavitation inception and for the calculation of the type and extent of cavitation on marine propellers. The adopted theory is suitable for application to nonuniform flows such as exist behind ships. Some primary effects associated with the viscosity are also included, in particular the problem of Reynolds number scaling such as occurs when testing models in cavitation test facilities at speeds lower than all full scale. It is shown that the described theory leads to reasonable correlations with actual cavitation patterns for lightly and moderately loaded propellers. For heavily loaded propellers sucha s those of tankers and tugs, the calculated results are less satisfactory. The argument is made that this is due to the lack of knowledge regarding the change in the wake flow into the propeller due to the propeller load. For minimizing the occurrence of cavitation in  subcavitating propeller design, long-standing experience in both the design and testing of propellers in cavitation tests facilities is normally required. With the use of the described theory, however, it is possible, by systematically varying design parameters, to arrive at a successful design in a straightforward manner. 

- Design considerations for propellers in a cavitating environment – D. L. Blount, D. L. Fox – 1978, April. 

Cavitation adds a dimension to propeller operation that necessitates rational design practice to approach a good balance of craft requirements. This paper discusses propeller characteristic format to reduce the computation time to make performance predictions and propeller selection for partially and fully cavitating conditions. In addition, maximum propeller thrust and torque loading limits are defined fo four different blade section shapes, including   recommended design limits. 

- Propellers for high-performance craft – J. L. Allison – 1978, October.

This paper presents a brief historical review of marine propeller development leading to modern design, selection, and matching methods for high-performance craft such as planing hulls, hydrofoils and surface effect ships. Subcavitating propeller theory is summarized, and some limitations are discussed with regard to high-speed applications. An outline of supercavitating propeller theory is provided together with brief details of design procedures and the limitations of available data. The special problems of application of supercavitating propellers to surface effect ships are discussed briefly. Topics include sidehull installations, matching for hump and cruise, need for partial submergence and controllable pitch, strength considerations, an model versus full-scale performance. A review of recent progress in the application of supercavitating propellers to surface effect ships is presented, including comparisons of predicted full-scale blade pressures and stresses with actual full-scale measurements of speed up yo 80 knots.

Future trends and goals are discussed, including development of improved performance prediction methods, rational structural design procedures, and new tyoes of installation configuration. Much of the new information contained in this paper arises out of work performed under contract for the U. S. Navy Surface Effect Ship Program Office (PMS 304) by Bell Aerospace Textron.

- Propulsion systems for RO/RO container ships, with particular reference to the controlable-pitch propeller – M. Tani, H. Okamoto, K. Hirabayashi, M. Koyama - 1979, January.

The author’s company has had long and extensive experience with controllable-pitch (CP) propellers and marine geared diesel plants. In 1974, on the basis of this experience, the company built the world’s largest CP propeller (46 000 hp [ 34 300 kW] ). This paper describes the design features of the propeller, its operating experience, the reasons for adopting a CP propeller, and the historical background of the merchant ship in which the propeller was installed.  

- Computer-aided propeller preliminary design using the B-series – M. S. Triantafyllou - 1979, October.

Preliminary propeller design is formulated by considering the interactions of the engine, the hull, the wake and the propeller, while the fuel consumption is established as the optimization criterion. The purpose of this study is to formulate the problem in a clear manner, illustrated by examples, in order to develop an efficient design tool which will be used to deal with the complex problem of evaluating the performance of a ship on a specific sea route, given the weather statistics. The optimization procedure is developed in a mathematical form for the fuel consumption minimization and then applied in conjunction with the B-Series, whose value is generally recognized. A critical analysis of the B-Series data showed the need for a laminar flow correction. A method has been implemented and the corrected data have shown excellent agreement with experimental data. Finally, a simplified example is worked out to   demonstrate the optimization of the performance of a vessel on a specific sea route. 

- Design of steering gears, rudders, rudder stocks, and propeller protection for Canadian  Artic class vessels – N. V. Laskey – 1980, July.

Transport Canada’s Arctic Shipping Pollution Prevention Regulations table rules for design and construction of Arctic Class vessels. As Arctic shipping projects have remained moribund for years, some items of equipment described in these rules have not been developed or tested. This paper deals with those items, which are listed in the title, and  endeavours to establish their significance and the type of hardware to be developed to implement them. An Appendix is included listing the precise regulations pertaining to the equipment.

- Modeling of propeller cavitation on merchant vessels – L. M. Gray, D. DS. Greeley - 1982, January.

The time-varying cavitation on a marine propeller, which excites hull vibrations, is calculated. The analytical model is exercised to guide propeller design and operation in order to minimize this type of hull excitation. This model, as well as a more elaborate model under development at Massachusetts Institute of Technology, is compared with recent full-scale observations of propeller cavitation. This paper illustrates the importance of both accurate input data on scaled vessel wake velocities and the inclusion, in analytical models, of tip vortex cavitation.

- A simplified method for the assessment of propeller roughness penalties – T. E. Svensen, J. S. Medhurst – 1984, January.

A procedure for calculating the changes in torque and thrust characteristics due to the presence of irregular surface roughness on the blades of a propeller is described. This procedure is based upon a well-established strip-theory method, modified to allow for the input of section drag increments due to roughness obtained separately from boundary-layer integration calculations. The method is sufficiently simple to be programmed on a desk-top computer of modest size. Results are presented for a typical four-bladed propeller in terms of power increment against a combined roughness height and texture parameter. Furthermore, these results have been related to roughness measurements on a set of commercially available roughness comparators to provide a simple tool for use by ship operators in making decisions on propeller maintenance. Comparison is made with measurements taken from three propellers in service. Economic calculations are provided to demonstrate that expenditure on the maintenance of a smooth propeller surface condition is money well spent.

- Experimental verifications of a theoretical procedure for propeller-induced hull pressure calculations – A. Colombo, B. Chilo – 1984, April.

This paper describes the methodologies adopted by the Italian Ship Research Center to predict propeller-induced pressures. An outline of the developed computer program is given, and calculated pressure amplitude results for two ships are compared with the experimental values obtained from the full-scale measurements. In particular, calculated pressure results, produced by three different propeller design solutions at several points on the stern of a new   generation single-screw roll-on/roll-off containership, are discussed and compared with the same quantities measured both on a ship model in the Depressurized Towing Tank of the Netherlands Ship Model Basin and on the full-scale ship fitted with the selected propeller. 

- The MV Robert LeMeur ice/propeller interaction project: full-scale data – V. Laskow, P. A. Spencer, I. M. Bayly – 1986, October.

An experimental program was conducted in which ice/propeller interaction data were collected on a twin-shaft shrouded controllable pitch propeller vessel with 3500 kW per shaft line. The tests were conducted in late June 1984 in the seasonal ice of the Canadian Beaufort Sea. Collected data illustrate the phenomena occurring in the Kort nozzle. A number of observations were made: interaction forces during nozzle blockage are of the same magnitude as during ice-blade impact; the maximum ice-induced blade force is not a function of ship speed; maximum ice-induced blade force occurs near relative radius 0.8. Ice interactions cause significant movement of the shaft relative to the shaft bearing; in ahead mode the blade is bent forward during ice interactions. Ice induced shaft torque transients reached twice nominal and ice-induced shaft thrust transients reached four times nominal value. The largest blade impact forces are associated with the short-duration impacts. 

- Current practices and future trends in marine propeller design and manufacture – J. A. Norton, J. W. Elliot, Jr. – 1988, April.

The demand for propellers of greatly efficiency that maximize fuel savings while minimizing both cavitation and propeller-excited vibrations has been driving the development of sophisticated computer programs for current application as well as into the 1990’s and beyond. These programs enable the designer to evaluate the effects of geometry details without the necessity for – or at least greatly reduced reliance upon – costly and time-consuming model tests. This paper looks at these new propeller hydrodynamic design processes and examine the challenges faced by manufacturers to produce many different types of propellers that all meet highly exacting tolerance, materials, and performance criteria.

- A new usable propeller series – S. B. Denny, L. R. Puckette, E. N. Hubble, S. K. Smith, R. F.

Najarian – 1989, July.

The Combatant Craft Engineering Department began, in early 1980’s, to evaluate a systematic series of propellers representing those available in the commercial market. The primary goal of the program was to generate “open-water” equivalent thrust and torque data, from full-scale trials, to improve propeller selection techniques for small crafts and small ships, particularly at high speeds. The first phase of the program investigated three-bladed propellers with systematic variations in pitch ratio as well as propeller blade “cupping”. Cupping has been a long-practiced, but ill-defined, art for fine-tuning propeller performance. The second phase, in 1987, expanded series to include four-bladed propellers. In addition, the propulsion system of the test craft has been changed to achieve higher speeds, and therefore lower cavitation numbers. 

- Experimental performance of a trochoidal propeller with high-aspect-ratio blades – N. Bose, P. S. K. Lai – 1989, July.

Open-water experiments were done on a model of a cycloidal-type propeller with a trochoidal blade motion. This propeller had three blades with an aspect ratio of 10. These experiments include measurement of thurst and torque of the propeller over a range of advance ratios. Tests were done for forward and reverse operation, and at zero speed ( the bollard pull condition). Results from these tests are presented and compared with: a multiple stream-tube theoretical predition of the performance of the propeller: and a prediction of  the performance of a single-blade of the propeller, oscillating in heave and pitch, using unsteady small-amplitude hydrofoil theory with corrections for finite amplitude motion, finite span, and frictional drag. At present, neither of these theories given a completely accurate prediction of propeller performance over the whole range of advance ratios, but a combination of these approaches, with an allowance for dynamic stall of the blades, should lead to a reliable simple theory for overall performance prediciton. Application of a propeller of this type to a small ship is discussed. The aim of the design is to produce a lightly loaded propeller with a high efficiency of propulsion.

- Design and trials of a new river towboat propeller – B. Christopoulos, R. Latorre - 1991, July. 

Improvement in river transport requires adopting more efficient towboat propellers.This paper summarizes the design and towboats trials of a new semi-Kaplan propeller with an unconventional pitch distribution. A comparison of towboat trip records shows that operation with semi-Kaplan propellers resulted in improvements over operations with conventionally designed propellers. These improvements included a 13.5 percent increase in barge mpg of fuel and a 10 percent increase in tow speed. The trials with the semi-Kaplan propeller indicated only a small increase in towboat vibration levels. The adoption of this new propeller has potential for improving present river transport. 

- A new usable propeller series – S. B. Denny, L. T. Puckette, E. N. Hubble, S. K. Smith, R. F. Najarian – 1989, July.

The Combatant Craft Engineering Department began, in the early 1980’s, to evaluate a systematic series of propellers representing those available in the commercial market. The primary goal of the program was to generate “open water” equivalent thrust and torque data, from full-scale trials, to improve propeller selection techniques for small craft and small ships, particularly at high speeds. The first phase of the program investigated three-bladed propellers with systematic variations in pitch ratio as well as propeller blade “cupping”. Cupping has been a long-practiced, but ill defined, art for fine-tuning propeller performance. The second phase, in 1987, expanded the series to include four bladed propellers. In addition, the propulsion system of the test craft has been changed to achieve higher speeds,  experimental    and therefore lower cavitation numbers.

- Experimental performance of a trochoidal propeller with high-aspect-ratio blades - N. Bose, P. S. K. Lai – 1989, July.

Open-water experiments were done on a model of a cycloidal-type propeller with a trochoidal blade motion. This propeller had three blades with an aspect ratio of 10. These experiments included the measurement of thrust and torque of the propeller over a range of advance ratios. Tests were done for forward and reverse operation, and at zero speed (the bollard pull condition). Results from these tests are presented and compared with: a multiple stream   tube theoretical prediction of the performance of the propeller; and a prediction of the perfornance of a single-blade of the propeller, oscillating in heave and pitch, using unsteady small-amplitude hydrofoil theroy with corrections for finite amplitude motion, finite span, and frictional drag. At present, neither of these thoeries gives a completely accurate prediciton of propeller performance over the whole range of advance ratios, but a combination of these ap  proaches, with an allowance for dynamic stall of the blades, should lead to a reliable simple theory for overall performance prediction. Application of a propeller of this type to a small ship is discussed. The aim of the design is to produce a lightly loaded propeller with a high efficiency of propulsion.
   

- Numerically controlled machining of propeller blades – M. F. Nittel – 1989, July.

This paper describes state-of-the-art manufacture of ship propeller blades with numerically controlled (NC) machining. A brief explanation of the rationale for NC machining is provided, followed by a discussion of the operating  experience of a blade machining center over the past six years. Some of the unique considerations involved in the NC programmming and machining processes are described along with some of the most common production  problems. The factors leading to the company’s  decision to expand the blade machining center are discussed along with a description of the design and procurement of the new equipment and facilities. Tolerances achieved by NC machining and hand finishing are compared. 

Volver
* Propulsion 

- Gas turbine propulsion for high-speed small craft – A. W. McCoy – 1968, July.

This paper presents the results of marine gas turbine propulsion studies related to small craft of the high-speed planing hull type. These include appraisal of craft performance requirements for both transportation and patrol mission profiles. A substantial increase in both service speed and craft productivity may be realized with gas turbine propulsion. A combined power system is analyzed for loiter/cruise/dash patrol missions, and the operational tradeoff flexibility that may be realized is illustrated. Comparisons of existing gas turbine engine types and their utilization in marine propulsion systems with pump-jets and propellers of both fixed- and controllable-pitch configurations are included. Marine gas turbine power system integration is discussed, with and example illustrating design   considerations associated with a turbo-marine power system that includes capability of an optional three-mode power-level operation. An appendix describes significant features of several gas turbine test craft.

- Selection of power plants for yachts – G. G. Wyland – 1968, July.

Considerations governing selection of power plants for yachts include determination of power for speed and performance desired. This, in turn, requires determination of the best compromise on shaft revolutions compatible with limitations of propeller diameter and possible effects of cavitation. The problem as to whether to use diesel or gasoline engines is also investigated. Curves are given which give general criteria for estimating power over a   large range of speeds. Accessories including reverse gears, reduction gears, and their mode of control are discussed. Propeller design in reference to engine rating is investigated, it being pointed out that on many current engines a propeller sized for maximum power and revolutions will be much too small for the horsepower available at a continuous rating. 

- Contrarotating propeller propulsion – a state-of-the-art report – J. B. Hadler - 1969, July.

This report presents a synthesis of existing knowledge, albeit limited, on CRP as applicable to merchant ship propulsion. It presents propulsive performance data for two types of ships, tankers and containerships, based on model tests, and discusses briefly the stopping, cavitation, and propeller-induced vibration problems of CRP. From the analysis it appears that the greatest potential for employment of such a propulsive device, offering significant   reductions in installed shp, is on high-powered, fine-formed ships for which the only current alternative is a twinscrew installation.

- Electrical transmission systems for Arctic tankers – R. L. Koch – July, 1971.

Propulsion plants for Arctic tankers must have characteristics not normally required for other large ships. These special requirements make electric transmission systems particularly attractive. The papers examines four candidate electric transmission systems for this application. The performance of two of these, the AC variable frequency system and the AC-rectified-DC system, are reported in detail, and the analog computer program used to simulate the operation of the AC-rectified-DC system is described.

- A comparison of contrarotating propellers with other propulsion systems: results of model experiments – J. Strom-Tejsen – 1972, January.

An experimental program was carried out at the Naval Ship Research and Development Center to determine the propulsion performance of a high-speed containership with twin-screw, contra-rotating and overlapping propeller arrangements. The afterbody lines for the contra-rotating arrangements were developed as a modification to a 25.5-knot, twin-screw containership design being considered for construction by the American Export Isbrandtsen   Lines. Results for the contra-rotating version include effect of off-design shaft speed and torque ratios as well as application of single and twin rudders. Results are also given for the design using a single-screw in case it should be necessary at a later date to replace the contra-rotating with a single-screw unit. Experiments on the overlapping propeller arrangement were carried out to make the comparison between the contra-rotating and twin screw designs a part of a general investigation of propulsion arrangements for high-performance merchant ships. Conclusions and recommendations for some further investigations are given.

- A proposed simplified steam plant for marine propulsion – K. Kasschau – 1972, April.

This paper reviews steam propulsion systems for containerships in light of today’s  economic environment. Starting from the premise that increased complexity increases the probability of unscheduled outages, cycle parameters and system components are evaluated on a life-cycle economics basis and compared with the cost of a one-day outage. If the economic advantage of a higher design parameter or an additional component does not exceed the cost of such an outage, inclusion in the system is considered not justifiable. Operational data relating outages to components, etc., were derived from the Maritime Administration Maintenance and Repair Data Processing Evaluation program. The resulting plan operates at 850psi, 900 F, with an exhaust back pressure of 2 in. Hg, employing a deaerating condenser and two stages of feedwater heating. The basic model used in this study was a  50,000 - hp 26-knot, single-screw containership used on a North Atlantic run; other applications could make some modification of the results.



- The design requirements for an unattended engine room steam propulsion plant - W. G. Bullock, F. D. Yonika – 1972, April.

This paper is a summary of a report prepared by the Office of Ship Construction to provide a base reference document from which a detailed design for an automated steam propulsion plant will be developed for unattended engine room operation. As the design details are developed, it may be anticipated that some of the concepts and preliminary design requirements discussed herein may be modified and/or changed to reflect these developments. It should also be noted that the concepts and opinions expressed herein are those of the authors and do not necessarily reflect those of the Maritime Administration.

- Diesel engine versus steam turbine propulsion for a 34,000-dwt tanker – J. W. Steadman, J. F. Smith, J. R. Lindgren, Jr. – 1973, April.

The authors report on a unique experience where identical hull forms and equal horsepower (nominal) in two ships having different power plants were compared. One ship was powered by a conventional steam turbine and the other by diesel. Sea trial data are corrected to a common base and compared. Special problems and advantages of each plant are discussed.   

- Design and economics of integrated tug-barge systems – R.P.Giblon, R.J. Tapscott - 1973, July.

The paper discusses the reason for the current interest in integrated tug-barges and outlines their history leading up to current developments in such designs, citing specific examples. Propulsion plants are discussed and single-screw and twin-screw propulsion systems are compared. The paper discusses a number of applications, both commercial and military, for which integrated tug-barge systems would be particularly suitable because of the flexibility offered by the detachable, interchangeable power plant (tug), and the relative lower first cost and operating cost when compared with a ship. The relative economics of tug-barge tankers operating under the U. S. flag are examined for two services; namely, an international route and a domestic service. 


- Heavy-duty gas turbines- A viable marine propulsion option – R. B. Woodruff - 1973, July.

Heavy-duty industrial gas turbines are suggested as an alternative propulsion plant to consider for ships, particularly ships of large displacement that are not volume limited. This paper examines the use of such a plant in a naval auxiliary, the Fast Combat Support Ship (ACE-1), Sacramento Class). The cycle discussed is of the combined gás turbine and steam cycle. The inlet to the compressor is rated power levels. Two controllable-pitch propellers at 50.000 shp each are used to drive the ship. Exhaust from the turbine is used to generate steam in an unfired waste-heat boiler. Reliability, maintainability, life-cycle costs and manning are addressed for comparison with the present installed steam plant.

- Subcavitating propeller design for maximum propeller efficiency or minimum fuel use - N. B. Kroeger, Jr., D. E. Cummings – 1974, April.

An optimization procedure is described for the design of a subcavitating propeller for given service conditions.

Strength and cavitation criteria are included. Diameter, rpm, chord lengths, pitch distribution, camber distribution and thickness distribution are developed for the optimum performance. The optimum propeller is defined as that using the minimum power at a given ship speed. If power plant characteristics are known, the propeller may be designed for minimum fuel rate at a given ship speed. Characteristics of the propeller at other than design conditions may be derived.

- Selection of propulsion systems for high-speed advanced marine vessels – R. A. Barr, R. J. Etter – 1975, January.

Methods and criteria for evaluating and selecting propulsion systems for high-speed marine vehicles such as surface effect ships, hovercraft, hydrofoils, and planning craft are summarized. The problem of matching ship performance (drag, thrust, endurance, etc.) and geometric requirements to propulsion system characteristics to select the best propulsion system for a given application is discussed in some detail. Water-jet, marine propeller, and  air propulsion systems, including propulsor, propulsor mounting appendages, transmission and engines, are considered. An example utilizing a 4000-ton surface effect ship illustrates that the numerous trade-offs involved in the selection process may lead to a propulsion system selection based on parameters other than propulsive efficiency. A second example for a 750-ton hydrofoil craft is referenced.

- Factors affecting the selection of a controllable-pitch propeller – F. L. Narbut - 1975, April.

Recent concern for environment and safety has resulted in a new dimension in the justification and selection of shipboard machinery. Known maneuvering characteristics of ships of a size commonly calling at U. S. ports are compared against the requirements of some of our highly traveled waterways. The difficulties in relating unsteady maneuvering tests in model scale to full-scale experience is discussed. The need for devices ( such as the controllable-pitch propeller) which provide additional discretionary control is addressed. 

- Closed gas turbine engines for future marine propulsion – F. Critelli, A. Pietsch, N. Spicer – 1976, July. 

The Maritime Administration, in its pursuit of improved economics and advanced technology, initiated a study which would evaluate new marine powerplants. It became quite apparent for several sond technical reasons that the closed cycle gas turbine engine afforded and excellent opportunity for achievement of MarAds goal. This paper addresses the new technology engine as applied to maritime ships, illustrating the advantages to shipowners and operators. 

Efficiency, multifuel capability, installation flexibility, reduction in ship’s manning, as well as the overall reduced operating cost are highlighted in this paper. 

- Propulsion systems for RO/RO container ships, with particular reference to the controlable pitch propeller – M. Tani, H. Okamoto, K. Hirabayashi, M. Koyama - 1979, January.


   The author’s company has had long and extensive experience with controllable-pitch (CP) propellers and marine geared diesel plants. In 1974, on the basis of this experience, the company built the world’s largest CP propeller (46 000 hp [ 34 300 kW] ). This paper describes the design features of the propeller, its operating experience, the  reasons for adopting a CP propeller, and the historical background of the merchant ship in which the propeller was installed.  

- COGAS: marine power plant for energy savings – R. P. Giblon, I. H. Rolih – 1979, July.                                                                            

This paper discusses one propulsion plant that may be adopted by shipowners today using known and proven technology whereby energy savings of 30 to 35 percent over the present steam or gas turbine power to be attained, as well as significant but somewhat lesser savings over diesel and present-day steam reheat power plants. The propulsion plant examined is based on the combined gas-steam cycle that is widely used for shoreside electric power plants and is sometimes referred to as the STAG or COGAS cycle. The COGAS plant consists of an aircraft-derivative gás turbine drivind a reduction gear in tandem with a steam turbine which receives its steam from a heat-recovery boiler in the gas turbine exhaust gas ducting. Included in the paper is information on various alternative COGAS cycles and methods of control; also included are economic comparisons of the operating costs of COGAS and steam propulsion  plant installed on a large containership and a tanker. The paper is based on a study prepared for the U.S. Department of Commerce (MarAd) that included inputs from Curtiss-Wright Corp., General Electric Co., Foster Wheeler Boiler  Corp., Sun Shipbuilding & Dry Dock Co., and George G. Sharp, Inc.

- A steam engineer’s  first impression of a diesel propulsion plant – M. W. Hirschkovitz -  1982, July.

The author, an experienced marine steam engineer, offers his personal opinionson motor ship engine room operation and maintenance. His observations, or “first impressions”, are derived from recent sea duty aboard three different diesel-propelled ships, two sailing under foreign flags, and the third a U. S.-flag vessel. 

- River towboat hull and propulsion – B. Christopoulos, R. Latorre – 1983, July.

With the growth of inland barge transport there is a continued interest in improving the design of the towboat hull and propulsion. Drawing from a large amount of experience in towboat hull and propulsion design this paper presents a review of recent European research in towboat hull form, sumarizes the trends in tunnel stern design, and illustrates the design of a towboat  propeller. The design concerns a twin-screw, 5600-bhp towboat pushing a 15-barge tow in deep (45 ft) and shallow (16 ft) water. 

-FFG7 Class frigate and DD963 Class destroyer marine gas turbine propulsion systems         maintenance and operational training facility – R.J. D. Rocca, J.D. Stehn – 1985, January

The need for a gas turbine training facility became apparent with the introduction into the U.S.Navy fleet of the first ships of the FFG7 Frigate and DD963 Destroyer Classes with a gas turbine propulsion plants. This facility, constructed at the Great Lakes Naval Training Center, provides “hands-on” training for maintenance and operation of marine turbines and associated propulsion plant components and controls and their piping and electrical systems. The Navy intends to train at this facility approximately 1000 personnel per year in the use of their latest and newest propulsion plants. The design of the facility reproduces as closely as possible the existing machinery and control spaces of the two different classes of ships and integrates them into a single main building with the school and the mechanical equipment wings. This paper presents an overview of the need for well-trained, qualified naval personnel to man the expanding the marine fleet of marine gas turbine propulsion systems, existing training facilities and the various stages in the development of the FFG7/DD963 Gas Turbine Maintenance and Operational Training Facility. In regard to the facility, the paper discusses the planning and managing of the project; development of the designs for the building and propulsion plants; construction of the building facilities and FFG7 plant; the fabrication, transportation and erection of the FFG7 within the building; and the testing and operation of the FFG7 plant since light-off. Major emphasis is given to the FFG7 plant since the DD963 plant is being reconsidered in conjunction with the CG47 upgrading and is awaiting a decision to proceed. 

- Design, manufacture, and testing of large reduction gears for diesel ship propulsion  systems – P. Gold, K. H. Watzlawek, Z. J. Karaszewski – 1990, January.

The dramatic increase in both the size of ships and the power of propulsion systems over the past 15 years has led to a desire for shorter machinery spaces and lighter equipment in order to provide additional cargo carrying capacity.

Many equipment and reduction gears in particular have experienced a growing number of problems due to compact designs with reduced scantlings. Consequently, high-horsepower and low-rpm gear units were developed that resulted in incompatibility of machinery and ship. Those marginal designs combined with manufacturing inaccuracies were in most cases the result of overzealous cost reduction programs. This paper presents some of the elements of a state-of-the-art reduction gear evolution cycle that will result in successful gear operation and continued long life.

- An appraisal of unconventional aftbody configurations and propulsion devices – J. Blaurock – 1990, November. 

Recently, several additional devices and unconventional aftbody shapes have been applied to improve the overall efficiency of ship propulsion. These are Grothues spoilers, wake ducts, vane wheels, and asymmetric aftbody shapes.

The paper describes the different physical mechanisms and specific features of the devices and configurations. 

Furthermore, theoretical and experimental data are presented regarding the gain in efficiency, based on calculations and model tests. Finally, experience with full-scale applications is reported. 

- Marine diesel propulsion plants for the U. S. Navy: requirements for geared medium speed engines – Z. J. Karaszewski, W. F. Schaefer – 1991, September.

Economic considerations for reduced operational costs of U. S. Navy diesel ships and the experience of European operators with diesel propulsion can no longer be ignored. The operational characteristics of high-powered diesel engines, compared with those of the steam or gas turbines, as prime movers, is different with respect to the propulsion system balance of torque variations. Maintenance is also quite different when compared to that of turbine installations. From an engineering point of view it is essential to have well-defined criteria for achieving balanced main components and system design. The sudden turn of American operators – with predominant knowledge and confidence in steam or gas turbine propulsion design and operation – towards marine diesel plants could result in unacceptable operational scenarios of existing diesel ships and eventual abundance or long delay of diesel power applications in the United States. This paper provides a broader understanding and greater appreciation of the technical aspects governing the application, design and operation of a state-of-the-art diesel propulsion plant. 

- Wave propulsion from a flexible-armed, rigid-foil propulsor – P. S. K. Lai, N. Bose, R. C. MacGregor – 1993, January.

A flexible-armed, rigid-foil (or “flexible fin”) propeller was investigated as a wave propulsor device. Tests were done in head seas on a yacht model fitted with this propeller. The propeller reduced the peak heave and pitch motions of the model and contributed to forward thrust. Maximum thrust was obtained in waves with a length of 1.5 to 2.0 times the length of the vessel.

- Design of propulsion systems for high-speed craft – D. L. Blount, R. J. Bartee - 1997, October.

The demand for increased speed in medium and large craft challenges the designer to select propulsion systems which meet performance requirements economically throughout ever-widening operational profiles. The combined hydrodynamic characteristics of hull and propulsors result in a speed-thrust relationship for the environment in which the vessel operates. This speed-thrust relationship requires unique values of power and RPM input for each type and number of propulsors. Power and RPM are also sensitive to the mode of operation of the vessel whether at constant speed, accelerating to a greater speed or towing an object. Most vessels utilize fixed-pitch submerged propellers.

Surface propellers are fitted to vessels designed to perform at very high speeds and waterjet propulsors are being utilized with increasing frequency on larger vessels with high-speed operational profile. This paper discusses brake horsepower (BHP) and propulsoir RPM relationships for vessel speed requirements based on the hydrodynamic characteristics of three types of propulsors: submerged propellers, surface propellers and waterjets. An example of predicted vessel performance regarding speed, power and propulsor RPM is presented which includes engine characteristics and BHP versus RPM. This latter format depicts the differences in power demand for three types of propulsors on a monohull vessel with regard to engine characteristics. 

- Integrated system analysis and design of podded  ship propulsors – W. A. Facinelli, D. Muggeridge – 1998, July.

AlliedSignal has studied podded propulsion for surface combatants for the U. S. Navy under a contract sponsored by DARPA. The integrated system analysis included mathematical models for the main components of a podded propulsor. The models addressed both performance and cost. Components modeled included the propulsor itself (single propeller, ducted propeller, etc.), bearings, coupling, gearbox, motor, and azimuthing system. Simplified, approximate methods, especially for propulsor sizing and performance, were used. Other information in the literature and product data from leading vendors was used to size the components and to estimate their efficiencies. In other sections of the model, life-cycle fuel costs and costs of reliability were computed. The model was used to size and  estimate the total costs for different configurations for four surface ships. A conceptual design for each vessels was selected, and three-dimensional CAD renderings of four pods were prepared. Sensitivity studies were run to show the effects of variations in fuel cost and in the relative efficiencies of propulsor types. Subsequent to the naval program data on a typical cruise ship were obtained and the spreadsheet model was applied to that platform.
  

Volver
* Pump, pumping

- The pump-driven lateral-thrust unit with ejector augmentation – J. H. Witte – 1969, July.

The idea of using pumps to improve the low-speed maneuverability of tankers is evaluated. The main drawback of this system is the high kinetic energy loss in the jets, which results in an unfavorable thrust-to-installed-pump-power ratio. To improve the system, the exit velocity can be lowered, and the mass flow rate can be increased, by mounting the nozzles in contoured tunnels with open ends at both side of the ship (ejector principle). Theory and  experimental data derived from a large-scale experimental setup indicate that the performance of an ejector system for thrust generation is between the capability of a conventional screw-driven thruster and a radial pump-driven system with convergent nozzle.

- Cargo pumping in modern tankers and bulk carriers – A. W. Feck, J.O. Sommerhalder -  1967, July.

Cargo pumping in mammoth tankers and bulk carriers demands attention in regard to needed international unity pump safety and tests standards. The suggested cargo system model tests are a negligible added investment  to reduce the risk of cargo system problems. Pump design features, requirements imposed by the system, choice of pumps and drivers, and automation aspects are described to review their influence on the application of modern pumping systems. The use of the Vac-Strip system to utilize the main cargo units as high-capacity stripping pumps, the advantage of being able to eliminate conventional stripping systems with their  fittings and fixtures, and a new method of clean ballast pumping are discussed in this paper. 

- The design and operation of pumps furnished for marine cargo service: Part. I - Centrifugal cargo pumps – W. J. Sembler – 1988, January.

To a pump manufacturer, marine cargo service represents one of the most demanding applications for which ha can design and furnish equipment. In addition to being subjected to the stresses encountered in a shipboard environment, cargo pumps must often perform over a wide range of operating conditions and handle multiple fluids with different viscosities, vapor pressure, specific gravities, temperatures, and material requirements. In this paper the author reviews characteristics of the different types of pumps used for marine cargo service, with an emphasis on the special features that should be incorporated into their design for this rigorous duty. Different types of automatic self-priming/stripping systems available for use with these cargo pumps are also examined. Pump operation is discussed, including  the significant impact that system design has on proper pump performance. (Because this paper is too large for publication in a single issue, Part II, on other types of cargo pumps, will appear in the next issue of MT, April 1988).

- The design and operation of pumps furnished for marine cargo service: Part. II - W. J. Sembler – 1988, April. (see above)

Volver
* Pusher

- Sea-link – L. R. Glosten – 1968, July.

A report on the development of a connecting linkage which permits tugs to push barges ahead at sea in rough water. The advantages of pushing as compared with conventional towline operations are discussed. The concept of the linkage is explained and the hardware described. The history of development including model tests and full-scale trials is outlined. 

- Powering study technique applied to a pusher tug geared-diesel installation- R. Latorre - 1972, April. 

This paper presents a rational approach to the selection of the main components of a medium-speed marine diesel installation. The technique described matches the engine, reduction gear, and propeller and determines a measure of merit for each combination. This matching calculation is based on the speed-power characteristics of the vessels’ hull, essential information about the trade route, and vendors’ prices. A computer program developed using the design technique is presented with the results of a pusher tugboat powering study.

- Recent developments in barge design, towing, and pushing – R. Latorre, F. Ashcroft - 1981, January.

Estimating resistance and course stability is a twofold problem confronting the barge designer. This paper discusses recent Japanese research and development work on the towing resistance of simple hull forms, skeg design, and the relationship between skeg lift and towed barges’ course stability. The University of Michigan’s  experience from numerous tank tests of oceangoing barge models with notched sterns is summarized, and a design aid to make preliminary resistance estimates for stern notches of various sizes is presented.

Volver
* Quality

- Application of government quality program specification MIL-Q-9858A to shipyards - R. T. Clark, Jr., D. B. Lewis, Jr. – 1976, April.

All aspects of the design, construction, overhaul, and repair of naval ships are directly affected when the Navy includes in its contracts a requirement that a sipyard implement a quality system which complies with the requirements of MIL-Q-9858A, “Quality Program Requirements”. This paper explores the Government’s original intent for application of the specification, summarizes the evolutionary process through which it came to be invoked in Naval shipbuilding/repair contracts, and outlines methods by which it might be effectively utilized by shipyards. Pertinent sections of the specification are discussed with particular emphasis on how they relate to the specification as a whole. The paper concludes that the requirements of MIL-9858A, objectively implemented by both shipyards and Government, can be of substantial assistance in obtaining better ships at lower costs, but concedes that such is seldom the case in practice.

Volver
* Ramming

- Several recent rammings investigated by the National Transportation Safety Board - R. E. Johnson, L. Z. Katcharian – 1991, November.

This paper discusses several recent rammings investigated by the National Transportation Safety Board: (1) the ramming of the U. S. fishing vessel Chickadee by the guided-missile frigate USS Richard L.Page (FFG-5) in the Atlantic Ocean near Virginia Beach, Virginia, on April 21, 1987; (2) the ramming of the Sidney Lanier Bridge by the Polish bulk carrier Ziemia Bialostocka at Brunswick, Georgia on May 3, 1987; (3) the ramming of the Spanish bulk carrier Urduliz by the aircraft carrier USS Dwight D. Eisenhower (CVN 69) at Hampton Roads, Virginia on August 29, 1988; and (4) the ramming of the French tankship Camargue by the Swedish auto carrier Figaro in the Gulf of Mexico, near Galveston, Texas, on November 10, 1988. The paper addresses both crew and ship performance which contributed to these accidents. In addition, the paper discusses the role of the Safety Board in accident investigations, and the safety recommendations issued by the Safety Board as a result of these investigations. 

Volver
* Refrigeration

- Refrigeration effectiveness aboard tuna seiners – R.H. Cottrell, J.W. Hoyt – 1991, March. 

The refrigeration system in use aboard today’s modern tuna seiners was developed in the late 1930’s for use aboard bait boats. Since that time, fishing methods have changed, vessel carrying capacities have increase tenfold, catch rates have increased fivefold, and individual fishwell sizes have increased fourfold. As a result, although catch rates have gone up, the refrigeration effect per ton of tuna per well has actually gone down. Despite these trends, the   current refrigeration systems works remarkably well. This is due partly to its inherent flexibility and partly to the durability of the tuna with respect to its intended canned market. Nevertheless, because of the increase in weel sizes and catch rates, a small percentage of fish is currently being lost due to inadequate refrigeration. This results in an economic loss to the fishing fleet. These losses seem to occur when many fich are caught at a time and loaded into large fishwells. While part of the solution is operational changes, some of which have been recommended else where [1], it has been suggested that increasing the refrigeration effect per well will also help overcome problems observed in the present system. Of the many alternatives which could increase the refrigeration effect per well, this paper discusses the addition of an external heat exchanger, called a chiller, to augment the refrigeration effect per well provided by the existing coil evaporators lining the fishwell bulkheads. Available data on refrigeration effectiveness of modern tune seiners are analyzed and a computer simulation of the system is presented. Other computer results deal with augmentation of the present system by the addition of additional refrigeration capacity through an external chiller. In addition, a new model for the heat transfer involved in freezing  fish such as tuna is presented.

Volver
* Regulations

- Rules and regulations for bulk grain cargoes: guidance for preparing documents for  approval under 1969 equivalent to subchapter M – E. H. Middleton, S. F. Sammis - 1970, January. 

Guidance for preparing documents for approval under 1969 equivalent to subchapter M.

- International convention on tonnage measurement of ships, 1969 – R. T. Cunningham – 1970, July

This paper discusses the history and events leading to the International Conference on Tonnage Measurement of Ships held in London from May 27 to June 23, 1969, which resulted in the adoption of a convention by vote of 37 nations in favor, none against and 3 abstentions. The conference and the effects of the convention are discussed.

The Conference was held under the auspices of the Intergovernmental Maritime Consultative Organization, a specialized agency of the United Nations Organization. The convention is now under consideration by governments.

- Maneuvering data: Intergovernmental Maritime Consultative Organization Maritime Maritime Safety Committee recommendation – R. I. Price – 1970, July. 

International concern over increased risk of collision with incresing size and speed of vessels, especially collision with subsequent release of oil or dangerous chemicals, led the Assembly of the Intergovernmental Maritime Consultative Organization (IMCO) to recommend that maneuvering booklets be furnished masters of large vessels and those carrying bulk chemicals. To implement this recommendations, the IMCO Maritime Safety Committee recently developed this recommendation.

- IMCO activities updated – L. W. Goddu, Jr. – 1972, January.

The activities of the Intergovernmental Maritime Consultative Organization (IMCO), a United Nations specialized agency dealing with maritime safety, have been covered in previous issues of Maritime Technology . It is felt appropriate to update past information with recent activities. In addition to its regular work program, IMCO hás placed special emphasis on marine pollution and cargo containers. This paper highlights briefly recent development in these two areas of concern.

- IMCO and the marine industry – L. W. Goddu, Jr. – 1972, July.

This paper discusses the creation and composition of the Intergovernmental Maritime Consultative Organization and describes the wide range of problems being considered by that organization such as pollution, fire prevention and containerization. The paper explains how the U. S. participates in this specialized agency of the United Nations and how the marine industry is and can be involved in the national and international deliberations. Industry involvment is necessary to assure IMCO actions are in our best interests. 

- The impact of the 1973 IMCO Convention on the maritime industry – W. M. Benkert, D. H. Williams – 1974, January.

This paper briefly summarizes some of the major provisions of the International Convention for the Prevention of Marine Pollution, 1973, as adopted by he International Conference on Marine Pollution, 1973, and considers their impact on the shipbuilding and maritime transportation industries.

- What’s happening with marine environmental regulations – R.L. Brown, T. H. Robinson - 1975, July.

The cleanliness of our waters and air remains a prime concern of our citizenry, industry, and government. The U. S.

Coast Guard has the responsibility to assure adequate standards are set for various types of vessels to prevent or minimize the discharge of pollutants into our waters. Standards dealing with tankship and tank barge design, tank slops, oily bilge wastes, spill containment, and vessel sewage are discussed in this paper. Information concerning proposed vessel operational requirements and vapor recovery is also presented. 

- Current and proposed USCG and IMCO regulations for communications and navigation    equipment for vessels over 1.600 gross tons – E. J. Bizub – 1979, October.

Shipowners and operators are continually faced with the responsibility of complying with regulatory body requirements. In the United States, the Coast Guard and the Federal Communications Commission are the agencies that issue and administer the regulations that apply to communications and navigation equipment. Many of the current and proposed regulations of these agencies resulted from IMCO proceedings and were implemented as required by international treaty. A basic understanding of these regulations is essential. Proposed changes should be of concern and should be thoroughly analyzed to determine their operational and financial impact. This paper discusses the rules and regulations in effect on 1 January 1979. A discussion of special requirements for Maritime Administration susidized new construction is also presented: (1) Port Safety and Tank Vessel Act of 1978, (2) USCG requirements for Loran C, (3) changes due to the 1974 Safety of Life At Sea Convention, (4) proposed Class C Emergency Position Indicating Radio Beacon, (5) VHF requirements for vessel traffic systems, (6) oil transfer communication Requirements, and (7) proposed changes for main/reserve antennas. 

 - U. S. Coast Guard regulation of passenger-carrying submersibles – S. Johnson, B. Salerno – 1991, November.

Passenger-carrying submersibles have been certified by the Coast Guard for operations in the United States Virgin Islands, Hawaii, and Guam. Although subject to the Coast Guard small passenger vessel regulations, 46 CFR Subchapter T, submersibles are not specifically addressed in the regulations. The Coast Guard does have a background in submersible safety based on past efforts to regulate industrial and research submersibles and interaction with the American Bureau of Shipping (ABS), which has been clasing submersibles for many years and has classed all passenger submersibles to date. The certification process developed for these unique vessels evolved during the certification of Atlantis III, the first U. S. passenger submersible. Several designers, builders, and operators have entered the market and the business is steadily expanding into new areas of operations worldwide. The Coast Guard has initiated two major studies by the Department of Transportation and the National Research Council to ensure that 

- A summary of the IMO high-speed craft (HSC) Code and its impact on the first U. S.  vessel built to this standard – T. R. Cummings, P. J. Roden – 1998, July.

SASSACUS is a 45-meter FBM TRICAT fast ferry built at Pequot River Shipworks in New London, Connecticut. This paper summarizes how SASSACUS set a precedent by being the first U. S. vessel built entirely to the International Maritime Organization’s new International Code of Safety for high-speed craft (HSC Code) . The background and philosophy of the HSC Code are discussed, as well as the classification society Det Norske Veritas and the regulatory agency U. S. Coast Guard have affected the outcome. Specific difficulties experienced in the constrcution and trials of SASSACUS are mentioned. The impact of this project on future ships constructed to this code is summarized.

Volver
* Repair

- Influence of ship design and fabrication on underwater maintenance and repair - R. S. McCord – 1983, April.

By increasing the scope ot diver operations and decreasing the time to accomplish these tasks, it is possible to lengthen the time between normally scheduled drydockings, minimize the time a ship needs to remain pierside for repairs (when the underwater task is the critical event in readying the ship for sea), and decrease the frquency of emergency drydockings. The method of approach used is to identify many of the common underwater tasks performed on ships and the problems associated in performing  these tasks. Proposals are then offered that may alleviate these problems. This can be done by making the tasks less complicated, improving the tools used by the diver, or eliminating the task altogether. The discussion presents the basic format of how the operations are performed and how the designer and fabricator may interface with these operations. 

Volver
* Rescue

- Helicopter extractable cold weather life raft – a design and development history – H. O.  Hindlin, F. Cirer – 1982, October.

In military assaults on hostile shores made jointly by troop-carrying helicopters and landing craft, some vehicles will be damaged by enemy fire, forcing their surviving personnel into the sea. These combat survivors, suddenlly exposed  to cold water, will in minutes be subject to rapid muscular immobilization followed by immediate death from immersion hypothermia. Conventional methods and equipment for search and rescue are inadequate in providing a rapidly deployed, thermally protected, flotation platform effective enough to keep multiple members of survivors alive until rescued. This inability to rapidly rescue multiple number of disaster victims is present on land as well. High-rise building fires and inaccessible areas such as mountains pose a challenge to rapid rescue methods utilizing aircraft. The authors of this paper examine the present methods and equipment utilized in aircraft search and rescue. By creating scenarios of various possible events, methods are suggested to improve techniques by using a helicopter-extractable cold weather lift raft (HECWLR). The HECWLR was designed, prototypes constructed, and successfully tested. The HECWLR potentially provides the means of rapidly rescuing disaster survivors in multiple numbers on both sea and on land.

- Stability of capsized fishing vessels during dive rescue operations – T. A. Hall - 1997, July.

With numerous capsizings of smaller vessels (primarily fishing vessels) each year along the west coast of Canada and the inherent risk to rescue divers who must enter these inverted hulls to extract victims, Transport Canada initiated an investigation to determine whether the relative stability of capsized vessels could be gauged by first response personnel, thereby assisting them in determining whether supplementary buoyancy or other stabilizing measures be taken prior to committing a diver to the hull. This paper addresses the findings of the investigation, including criteria for gauging a capsized vessel’s stability, the effectiveness of various stabilizing methods and recommended procedures for first response personnel and divers when undertaking a rescue involving a capsized.

Volver
* Research 

- A new class of coastal research vessels – J. K. Derrickson, T. D. Myers, A.L. Inderbitzen – 1974, January. 

The United States fleet of oceanographic ships has grown to a significant segment of the national program in marine sciences. The growth has occurred over a 25-year span that can be divided into four distinct periods. The evolution of design and construction led to the consideration of the offshore supply vessel as a possible hull form for adaptation as a research vessel. As a result, the U. S. Navy created a new class of oceanographic research ships, the AGOR (Utility) class. The first two are presently under construction. An AGOR (U) class ship can be used very well for oceanographic work in the coastal zone. To determine the needs for a coastal zone research vessel in the middle Atlantic area and its possible configuration, a questionnaire was sent to marine scientists and engineers throughout 

The area. Results from that questionnaire indicate a definite need for such a vessel. A hull form similar to an offshore supply vessel appears to best fit the needs of the anticipated users. 

- The national shipbuilding research program, 1971-1976 – J. J. Garvey – 1976, October.

This paper is a description of the organization and operation of a unique research program sponsored by the Federal Government in full partnership with the U. S. shipbuilding industry. The objective of the program is to improve the productivity  of this industry and to reduce Government subsidy. Since the program begun in 1971, almost 90 projects have been funded by the Government at a cost of $ 15 million. In addition, the industry has contributed in manpower, material, and facilities in excess of $ 5 million. The bulk of the projects involve development and demonstration of production technology for shipbuilding. These includes welding, material handling, ship outfitting, production methods, manufacturing automation, and production-oriented design. In addition to describing the technical and organizational   content of the program, the paper is intended to be a case study os a successful government/industry approach to improve the total innovation process with a mature industry. 

- The Canadian arctic marine technology R&D program: a review – I. F. Glen – 1984,July

A proposed five-year program of research and development designed to achieve technical excellence in Arctic marine transportation technology was developed for the Transportation Development Center under contract in 1978 and published in 1979 as TP 2003. This program was developed, described, costed and had priorities set under four areas: (1) transiting performance; (2) hull structural integrity, (3) propulsion systems and appendages, and (4) hazard avoidance. In addition, a separate full-scale demonstration program to design, construct, and operate a 90 000-ton Arctic tanker was proposed. The total program was costed at $35.7 million, with the demonstration program costed at a further $ 106 million. A brief review of the status of this program is presented in which the progress of Arctic  marine technology in the five year period has been measured against the original proposed program. Recommendations for the future of the program are made in light of current Arctic activity, and projected activity.

- Recent research on dynamic behavior of large Great Lakes bulk carriers- S.G.Stiansen - 1984, October.

This paper reviews several research projects undertaken by the American Bureau of Shipping in the recent past which are of particular interest to Great Lakes vessels. These projects cover five areas of research, namely, linear springing prediction, analaytical and experimental investigation of nonlinearity in springing, pressure correlation, ship vibrations, and fatigue behavior.

- Effects of nonlinearities on hull springing – A. W. Troesch – 1984, October.

The wave-induced vibration of the main hull girder, commonly called springing, is discussed. When the frequency of the wave excitation force matches the natural frequency of ship’s hull, large bending stresses can result. Through the use of experimental and theoretical results, the effect of springing on a Great Lakes bulk carrier’s midship bending moment is estimated. Both the linear and nonlinear excitations are considered. The numerical examples given show that the total response is critically dependent upon the vessel’s natural frequency and speed in addition to the shape of the sea spectrum that the vessel is operating in. In some instances, the nonlinearities can account for one third of the total response.

- A review of research to aid the development of commercial arctic marine transportation: 1982 trafficability tests on the USCG Polar Star – F. Seibold – 1985, January.

A multi-year “trafficability” research program was begun in 1978 to demonstrate that year-round commercial marine transportation in Arctic waters is feasible and to collect data necessary to begin developing the criteria to design and operate marine vehicles for the environment. Using U. S. Coast Guard Polar Class icebreakers, annual winter deployments had been made in 1979, 1980, and 1981 into the Bering and Chukchi Seas to collect environmental and ship performance data. Early in 1982, the fourth phase of these research activities was conducted on the USCGC Polar Star in western Alaska waters as far north as the Arctic Circle. Participants in the research were the Maritime Administration, the U. S. Coast Guard, the State of Alaska, the Canadian Ministry of Transport, twelve participating   Companies of the Alaskan Oil and Gas Association, and the Newport News Shipbuilding Company.This paper revies the results of this voyage and the data collected. The Polar Star was instrumented continuously monitor and Record propulsion and ship motion parameters and speed. Video recording equipment was used to document ice conditions.

Extensive on-ice equipment was used to profile ice features and to measure other ice parameters.Numerous pressure ridges were profiled and ice cores taken to improve the understanding of Bering and Chukchi Sea winter ice conditions and ice strength. Level ice resistance tests were conducted. However, heavy level ice conditions were not encountered and it is planned to complete the level ice resistance tests in 1984. Other 

- Ocean thermal energy conversion heat exchangers: a review of research and development – E. H. Kinelski – 1985, January. 

The goal of the OTEC heat exchanger program within the Division of Ocean Energy Systems in the U. S. Department of Energy was to develop designs, evaluate enhanced surfaces, and control biofouling using corrosion-resistant materials that were cost-effective. This report summarizes the available data on a closed-cycle OTEC power system and shows how such data could be applicable to heat exchangers used by the power industry, the U. S. Navy, and  merchant ships. Ammonia was selected as the best choice for an OTEC working fluid because of its superior thermodynamics properties at the temperatures involved and its low cost. It was chosen for the advanced tests of the prototypical shell-and-tube and compact heat exchangers. The most effective biocontrol procedure for maintaining clean heat transfer surfaces in the evaporators was intermittent chlorination with possibly periodic mechanical cleaning. 

Preliminary, short-term test data indicated that cold seawater (at the Seacoast Test Facility at Ke-ahole Point, Hawaii) does not appear to cause fouling in condensers; however, long-term data are still needed the level of biocontrol needed. Titanium and the high-alloy stainless alloys, such as AL-6X and AL-29-4C, are expected to provide the 30-year life in OTEC systems. The use of aluminum alloys is predicated upon the reduction of frequency  of mechanical cleaning (to remove biofouling) that will reduce the erosion-corrosion of the heat-transfer surfaces.

- Conceptual design of a medium-endurance research vessel optimized for mission flexibility and seakeeping – B. L. Hutchison, D. H. Laible – 1987, April. 

This paper reports on a study to define a large, medium-endurance general-purpose oceangoing ship that can carry out an effective research program in any of the five disciplines (biological, chemical, geological, geophysical and physical) that characterize modern oceanography. The general requirements specify a vessel of the same size but of greater capability, than the present large vessels in the University-National Oceanographic Laboratory System fleet, carrying a team of about 25 researchers to most areas of the world’s ocean in reasonable comfort and providing a platform that will allow more overside and laboratory work in high sea states than is now possible. Other general requirements discussed herein include flexibility, low noise and vibration levels, and economy. The latter point requires that the emphasis on increased capability does not obscure the need to develop vessels that are economical to construct and operate.

- Recollection of some personal experiences in ship design and research-Possibly amusing or embarrassing – M. St. Denis – 1989, April.

There is an old saying that a title tells half the story that follows, and the title of my talk is long enough to do just that, so that it makes for a good beginning. However, there is also another old saying that a talk should always be given a title that is short, the reason being that the short title and, consequently, the whole content of the talk will thus be more easily remembered –or perhaps it is that they will be more easily forgotten – I cannot recall who first made such a statement. Perhaps it was me. In case it may well be an ancient saying. I decided on thre length of the title by tossing a coin. How else? 
    

- SWATH structure: Navy research and development applications – J. P. Sikora, A. L. Dinsenbacher – 1990, July. 

The potential for enhanced seakeeping and increased operational effectiveness for certain missions has generated an interest by the U. S. Navy in small-waterplane-area twin-hull (SWATH) ships. Because of the novelty of these vessels, traditional design approaches cannot be used. Hence, the David Taylor Research Center has invested a considerable effort to develop suitable criteria for primary loadings, secondary loadings, and the structural response of these ships. This paper presents an approach for determining the maximum seaway loadings on SWATH ships and summarizes the results in simple design algorithms. Secondary slam loadings from model tests are presented.

Algorithms for predicting the stress distributions on primery structure are also presented. Finally, some lightweight alternatives to conventional steel grillage secondary structure are presented. Overall, structural weight reductions are possible, with the biggest potential benefits arising from structural designs which resist secondary loads. 

- The Great Lakes ballast technology demonstration project filtration mechanical test  program – M. G. Parsons, R. W. Harkins – 2000, Summer.

The Great Lakes Ballast Technology Demonstration Project has investigated the effectiveness of automatic backwash screen filtration of ballast water during its uptake as a means of minimizing the potential for the introduction of nonindigenous species. The Great Lakes Protection Fund; the State of Minnesota, upon the recommendation of the Legislative Commission for Minnesota Resources (LCMR); the Lake Carrier’s Association ; Northeast-Midwest Institute; Federal agencies and universities have supported this project. Initial   testing during the 1997 operating season involved testing onboard the Seaway-sized bulk carrier MV Algonorth during operations between the Gulf of St. Lawrence and Great Lakes ports. This testing provided important information on system design, operation, and filtration biological effectiveness, but the mechanical tests results were of limited value as benchmark experiments. During the summer of 1998, the modular system was installed on a barge located in the Duluth, Minnesota, harbor to permit more controlled, intensive mechanical and biological testing. The overall design of the shipboard and the barge ballast water filtration test installations are briefly summarized. The barge mechanical test program involved extended testing with 25 micron, and 100 micron filter screens at a nominal 1500 U. S. gpm using an operating profile that approximates normal ship ballast operations. The results of this test program are reported. Lessons learned in the system design, operation, and test program are discussed. 

Volver
* Resin

- Marine epoxi resin chocks – J. M. Wilson – 1984, January.

Epoxy resin chocks originally answered a ship reair need for a diesel engine rechocking method that eliminated foundation and bedplate machining. Service experience quickly showed that resin chocking was not only faster and cheaper, but also superior to steel or cast iron. Adoption for new construction came slowly, but today resin chocking is standard procedure for many shipyards. The same resins have numerous other uses, notably dor sterntube and strut bearing installation. Increasing adoption by the United States Navy will probably give the final seal of respectability to these underutilkized materials. 

* Resistance

- Estimation of Great Lakes bulk carrier resistance based on model test data regression - P. M. Swift, H. Nowacki, J. P. Fischer – 1973, October.

Tank data have been collected, analyzed and standardized for 50 tests of Great Lakes bulk carriers. Regression analysis has been applied in order to estimate the coefficient of residuary resistance of such vessels in terms of their non-dimensional form parameters. The results are presented for Froude numbers from 0.11 to 0.16. Examples illustrate the use of the regression formulas in estimating the full-scale resistance. 

- Use of antipitch hydrofoil to reduce added resistance of a yacht in waves – J. Avis - 1991, January.

The use of a horizontal antipitch hydrofoil for the purpose of reducing the vertical motions and added resistance of a sailing yacht is investigated. The difficulties, limitations and assumptions inherent in studying yachts in waves are discussed. A mathematical model is presented in an attempt to predict the effect of an antipitch foil in the motions and added resistance of the 12-Mter Canada II. Scale model experiments were conducted and the results are presented and compared with the theoretical results. Experimental results show that the antipitch foil is indeed very effective in reducing the motions and added resistance of the model. At ressonance, pitch is reduced by 22 percent, heave by 15 percent and added resistance by 40 percent. Theoretical results do not agree quantitatively with experiment. However, they do show good qualitative agreement with respect to the percentage reduction in motions and added resistance that can be expected through the addition of the foil and therefore could be useful as a preliminary design tool. 

- Comparative study on collision resistance of side structure – O. Kitamura – 1997, October. 

In the second phase of ASIS’s 7-year research project for improved tanker safety against collision and grounding supported by Ministry of Transport, a series of numerical simulations of side damage due to collision was carried out adopting ASIS’s methodology based on the customized explicit FEM simulation system in order to demonstrate its potential power in the field of practical application. Assuming the simplified rigid bow of a 150K DWT colliding ship,   the energy absorption capacity of the various side double hull design options for a VLCC, such as increased number of side stringers, double side structure with top side tank in conjunction with hopper tank and unidirectional girder stiffening system, was studied. The contribution of each structural component – side shell, inner hull, transverse web, side stringer, etc. – was also investigated in detail. Based on the results of both the numerical study and the ½ -scale collision experiments, a new conceptual design of a VLCC side structure was developed. Further study on crushable bow structure against collision and enhanced design of bottom structure against groundings is now in progress. 

Volver
* Rigs

- A note on floodable length and subdivision of oil drilling rigs – H. C. Kim – 1968, July.

The floodable length and subdivision of a floating drilling rig is discussed. The use of three expanded concept is advocated: the margin plan, the margin angle, and the free-board margin. A method of finding the floodable length curve under these multiple conditions is presented with an example calculation of a hypothetical drilling rig.

- Current trends in offshore drilling rigs – C. E. Zumwalt – 1973, April

The increasing global energy requirements have caused a large demand for mobile offshore drilling vessels. More sophisticated, cost-effective vessels are necessary to operate in the often severe wind, wave, ice, current, and deep-water environments. Through the efficient use of data processing, aerospace structural and advanced hydrodynamic techniques and instrumentation, the state of the art of drilling vessel design and operation has progressed considerably in recent years. Increasing sophistication will be necessary to develop future   generation of offshore drilling systems.

Volver
* Riser

- Problems in marine riser design – M. M. Bernitsas – 1982, January.

Major problems associated with the design of marine risers are identified. Two of these problems, namely, the mathematical modeling of the riser’s dynamic behavior and the prediction of the hydrodynamic forces exerted on the riser are studied.The first problem is studied with the aid of a set of consistent equations describing three-imension-al, nonlinear, large deflections of a tubular beam under tension, are distributed internal and external variable static pressure loads. The analysis of the second problem is based on the Morison formula and experiments. Particular emphasis is given to the identification of flows which cannot be modeled by the Morison equation. For this purpose, experiments have been conducted at the MIT Towing Tank , and the forces exerted on a harmonically oscillating   circular cylinder, in any direction   with respect to uniform current, have been measured. For the specific values of Reynolds number, reduced velocity, and Keulegan-Carpenter number chosen, significant changes of the hydrodynamic force with angle were observed. In additon, force components unpredictable by the Morison equation were measured. 

Volver
* Risk

- Risk analysis for Arctic offshore operations – S. Slomski, V. Vivatrat – 1986, April.

The ice conditions in the Beaufort Sea are very variable, particularly in the deeper water regions. This variability greatly influences the probability of success or failure of an offshore operation. For example, a summer exploratory program conducted from afloating drilling unity may require a period do 60 to 100 days on station. The success of such  a program depends on: (a) the time when the winter ice conditions deteriorate sufficiently for the drilling   unit to move on station; (b) the numer of summer invasions by the arctic ice pack, forcing the drilling unit to abandon the station; (c) the rate at which first-year ice grows to the ice thickness limit of the supporting icebreakers; amd (d) the extent of arctic pack expansion during the fall and early winter. In general, the ice conditions are so variable that, even with good planning, the chance of failure of an offshore operation will not be negligible. Contingency planning for such events is therefore necessary. This paper present a risk analysis procedures which can greatly benefit the planning of an offshore operation. A floating drilling program and a towing and installation operation for a fixed structure are considered to illustrate the procedure. 

- Hazard and risk in the New England fishing fleet – M. G. Dyer – 2000, Winter.

The United States Coast Guard and the Volpe National Transportation Systems Center studied in 102 serious fishing vessels accidents (1993-1997) in Coast Guard District 1 (New England and Long Island, New York), U. S. national fleet accident data, and international fishing vessel safety programs for the purpose of stablishing risk factors and formulating options for future action by the Coast Guard to enhance fleet safety. The 102 regional accidents involved total vessel losses and/or death(s), excluding strictly occupational cases. Each accident was studied in detail to determine casualty among human and organizational, fishery and operational, and preventive safety factors. Casualty in each case was assigned among the factors, summing to 1.0 and weighted according to the outcome of the accident, i.e., numbers of deaths and injuries. The results quantity (1) the aggregate “significance” of the casual factors; (2) the average weighted outcome of accidents by type (e.g. capsize, collision); and (3) the sensivity of (1) and (2) to varied relative weightings of vessel losses and deaths. 

Volver
* River   

- Sewage pollution from river towboats – H. I. Kurtz – 1967, October.

This paper discusses the fundamentals of sewage treatment as applicable to watercraft, particularly towboats, and tugs. The initial discussion deals with the composition of sewage and the procedures by which its effect on the receiving body of water are measured. Municipal methods of treatment are discussed because these have been the “tried and proven”. Since the attempts to adapt municipal methods to the requirements of watercraft   have resulted in a very limited degree of success, the author tries to show the impracticability of using this approach and substitutes a method which fulfills the necessary requirements.

- Longitudinal strength analysis of the grounded barge carrying independent cargo tanks - F. C. Michelsen, U. Kilgore – 1972, July. 

The problem has been treated of determining deflections and bending moments of the barge hull and independent cargo tanks combination as these occurs in Class I and Class II barges during grounding. The method of solution is that of the initial parameters, which is here developed by means of operational calculus. The solution is closed and exact within the limitations of the Euler-Bernoulli beam theory.

- A new dimension in river towboats: 10,500 shp – C. van Mook, D. P. Courtsal – 1975, April.

 In the spring of 1974 the first 10,500-shp towboat went into service on the lower Mississippi River. This event raised the level of horsepower in river towboats to a new huigh approximately 50 percent greater than that which existed only four years earlier. The design of these new vessels made use of service-tested features wherever possible, but the dramatic increase in horsepower dictated that many design parameters be extrapolated and not based on anything that had been done previously. This paper describes the design of one of the boats in this class which the authors believe is typical. It includes the basis for the design and many of the factors that were considered in arriving at the specific features included.

- Inland waterway trade route optimization study – E. L. Shearer – 1975, July.

Sample results from analyses of inland waterway barge operations are presented. The first of two parts of the analyses considers speed developed by tows, based on formulas of Charles Howe, Purdeu University. The second part analyzes the operation of a towboat company, with input from the first part, and from othar data on company operations. Outputs of thr analyses are number of tows and towboat required, the initial investment, total annual  operating costs, annual income and profit, and the values of several measures of profitability.

-Least-energy operation of river shipping – F. Marbury – 1979, April. 

This investigation covers the line-haul phase of river shipping. Methods have been derived for determining the best speeds at which to operate river shipping equipment in order to minimize fuel consumption per mile (or per bargemile, or per ton-mile) or to minimize line-haul cost per mile, etc.  These best speeds depend on equipment propulsive performance and costs, whether bound upstream or downstream, swiftness of current, and depth of water. This methodology will prescribe a best speed for each reach of a river, given the equipment used, its fuel rates and costs.

- River towboat hull and propulsion – B. Christopoulos, R. Latorre – 1983, July.

With the growth of inland barge transport there is a continued interest in improving the design of the towboat hull and propulsion. Drawing from a large amount of experience in towboat hull and propulsion design this paper presents a review of recent European research in towboat hull form, sumarizes the trends in tunnel stern design, and illustrates the design of a towboat  propeller. The design concerns a twin-screw, 5600-bhp towboat pushing a 15-barge tow in deep  (45 ft) and shallow (16 ft) water. 

- Structural design of river tank barges – D. W. Billingsley – 1984, April.

Tank barge size has increased substantially over the past two decades. Existing rules and regulations are based largely on the design of shorter barges and are concerned primarily with the ability of tank boundary structure and hull structure to withstand local loads. The designer of a long barge, a barge which will not be uniformly loaded, a barge which is to carry high-density cargoes, or a barge which ois to carry products with appreciable vapor pressures is well advised to conduct a rational analysis of thr loading and strength of his barge. This paper provides guidelines, based on studies of barge loading and strength, for conducting such an analysis.

- System analysis of river-sea container transportation for overseas trade in the Yangtze Valley – Z. Li, Y. Yang – 1989, October.

A mathematical model of a river-sea container transportation system is developed. System analysis of a river-sea container transportation system for overseas trade in the middle and lower reaches of the Yangtze River is performed by using the theory and method of 0-1 integer programming. The optimal transportation strategy and fleet configuration are obtained. In addition, the algorithm and software developed by the authors can be used conveniently on a microcomputer.

- Design and trials of a new river towboat propeller – B. Christopoulos, R. Latorre - 1991, July. 

Improvement in river transport requires adopting more efficient towboat propellers.This paper summarizes the design and towboats trials of a new semi-Kaplan propeller with an unconventional pitch distribution. A comparison of towboat trip records shows that operation with semi-Kaplan propellers resulted in improvements over operations with conventionally designed propellers. These improvements included a 13.5 percent increase in barge mpg of fuel and a 10 percent increase in tow speed. The trials with the semi-Kaplan propeller indicated only a small increase in towboat vibration levels. The adoption of this new propeller has potential for improving present river transport. 

- Beyond double-hull: river tank barge conversion to Great Lakes hazardous chemical service – J. T. Lehman – 2000, Winter.

The retrofit of a double bottom to a 25,000 bbl standard Mississipi River tank  barge and its conversion for coal tar cargo service on the Great Lakes are described. A unique estructural arrangement made the retrofit to OPA-90 and IBC Code requirements economically feasible. Cargo pumping and heating systems are covered in detail, as are the special handling requirements of coal tar as a marine cargo. The story of the project’s development and  execution is explained, as well as the combined U.S. and Canadian regulatory requirements that were overcome.

Volver
* Roll

- Ship rolling, its prediction and reduction using roll stabilization – R. A. Barr. W. Ankudinov – 1977, January. 

This paper is designed to provide the ship designer with a description of the phenomenon of ship rolling, its prediction using available theoretical methods, and its reduction using available roll stabilization systems. A critical review of a number of available, predictive methods is provided. It is concluded that roll motions without stabilizers can be satisfactorily predicted using available methods and that it is necessary, in predicting rolling motions, to consider coupled roll-sway motions.  The use of passive and active antiroll tanks and active fin stabilizers is discussed, and the size, performance, advantages, and disadvantages of each type are considered. Finally, the need for model tests to validate predicted roll stabilizer performance and the need of additional research in the area of roll motions are considered. 

- Roll damping on two New England trawlers: an experimental study – C. A. Goudey, M. Venugopal – 1989, April.

An experimental study on three types of roll dumping devices – bilge keels, passive bilge fins, and paravanes is described. These tests were conducted in the MIT Ship Model Towing Tank using scale models of a 76-ft single-chine trawler and a 119-ft double-chine trawler. The models were fitted with each damping service and excited in roll by a hull-mounted moment generator. Roll motions were measured at zero speed and at trawling and steaming speeds.

Nondimensional damping ratios have been calculated and the effects on roll damping of each device are compared.

The relationship of bilge keel and bilge fin area as aspect ratio to damping ratio are studied and some design considerations are presented. Practical aspects of each device type are also discussed.

- Roll stabilization for small fishing vessels using paravanes and anti-roll tanks – D. W. Bass – 1998, April.

Excessive roll is a constant source of discomfort and danger for small fishing vessels. The paper describes two methods of reducing roll: paravane stabilizers and passive stabilization tanks. In particular an analysis is presented of the possible hazards of paravane use in severe seas, based on the capsize of a small fishing vessel after the loss of one paravane. Anti-roll tanks, as an alternative to paravanes for some small vessels, have been proposed and succcesfully tested on three boats. The design and testing at model and full scale of such a system is decribed. Full scale tests were carried out on three sister vessels, two with tank systems and the third with paravanes.
   

- Selection and evaluation of ship roll stabilization systems – F. H. Sellars, J. P. Martin - 

1992, April.

This paper describes procedures for the selection and evaluation of ship roll stabilization systems. Stabilization systems considered include passive tanks, bilge keels, activated fins, and rudder roll stabilization with combined active and passive systems included. The paper is intended to assist vessel designers and operators in deciding if roll stabilization is cost effective and which system provides the maximum benefit. It reviews the establishment of stabilizer design criteria and procedures for stabilization system selection, including cost/benefit analyses of specific cases.  

Volver
* Rope

- Acoustic emission/rupture load characterizations of double-braided nylon rope - J. H. Williams, Jr., S. S. Lee – 1982, July.

Accoustic emission (AE) nondestructive evaluation characterizations have been obtained from new Samson doublé braided 2-in-1, 0.635-cm-diameter (1/4 in.) nylon rope in the dry condition at room temperature. A parameter called the “AE load delay” has been defined as the tensile load required to produce a specified low baseline level of AE activity. It has been observed that the AE load delay can be correlated with the ultimate rupture load of the rope with cut core yarns and with a variety of stress-concentrating knots.

Volver
* Ro/Ro ship

- RO/RO/ ships – state-of-the-art in Australasia – G. R. Taylor – 1976, October. 

Since the introduction of the first Australian roll-on/roll-off (RO/RO) vessel into service in 1959, there has been a continuing trend toward the adoption of this type of vessel. Such a trend has no doubt been stimulated by the dramatic increases in the cost of constructing and operating ships in a climate of continuing inflation. A brief history of numerous RO/RO ships is given, and various design features described., since in many cases they formed the back  ground to the development of vessels only now entering service. Various design features of the RO/RO vessel are discussed with particular reference to the four gas turbine electric powered vessels in service and under  construction for Union Steam Ship Company of New Zealand (USS Co.). Details are also given, where applicable, of the two gas turbine powered steel carriers built for and by Broken Hill Proprietary Company Ltd. (BHP Co.). An RO/RO bulk carrier which recently entered service is decribed, and, as an illustration of the continuing development in the field of RO/RO ships, several new projects are described in some detail. 

- Propulsion systems for RO/RO container ships, with particular reference to the controlable-pitch propeller – M. Tani, H. Okamoto, K. Hirabayashi, M. Koyama - 1979, January.

The author’s company has had long and extensive experience with controllable-pitch (CP) propellers and marine geared diesel plants. In 1974, on the basis of this experience, the company built the world’s largest CP propeller (46 000 hp [ 34 300 kW] ). This paper describes the design features of the propeller, its operating experience, the reasons for adopting a CP propeller, and the historical background of the merchant ship in which the propeller was installed.  

- The third-generation deep-sea RO/RO – H. Ando, A. Miura, S. Namba – 1980, July.

The deep-sea roll-on/roll-off vessel Boogabilia was successfully completed in the middle of August 1978. For a ship of the roll-on/roll-off type, the Boogabilia has several revolutionary features, such as a large-bore, slow-speed diesel engine, three parallel trafficways, and a jumbo angled stern ramp. These features are described in the paperm along with the general arrangement, including machinery spaces, optimization of hull form and propeller, structural design, safety measures, noise control, and other particulars that required special consideration.

- The Skaugran class 42,400-DWT RO/RO’s – R. K. Michel – 1981, October.

The Skaugran  and her sistership, the Skaubord, are 42 500-dwt’s roll-on/roll-off vessels specially designed for the carriage of forest products from the West Coast of Canada to Japan and for a return cargo of cars. The 200 000-ft2 of hoistable car decks, a jumbo stern ramp, an expansive cargo holds are among the many unusual features of these vessels. This paper discusses the development of the vessels from the initial design phase with an emphasis on cargo stowage and handling. 

- Simulation in marine transportation system – K. H. Chowdhury – 1989, January.

This paper describes a computer simulation model as an essential technique to examine alternative marine transportation systems. A two-port system with a two-deck roll-on/roll-off (RO/RO) ship has been taken for the study to represent a short sea transportation system. All operating variables, including those which exhibit random variation in the RO/RO transportation system, have been incorporated. Productivity data for varying number of tugmasters and for alternative internal access options have been obtained partly from physical observation and partly from the output of a simplified mathematical model. A simple economic model has been incorporated to enable the total model to produce the relevant output for the alternatives. The model also produces as output  various histograms for some of the operational indices of interest. In the absence of enough real-life data for comparison, some of the results have been verified through the opinion of experts. It was found that such simulation studies are useful and indeed practical tools for the analysis of complex marine transportation systems. 

- Tests on conventional and novel model Ro-Ro ferries – C. T. F. Ross, H. V. Roberts, R. Tighe – 1997, October.

The paper presents a brief history of roll-on/roll-off ferries and their problems, together with a novel design based on a perforated vehicle deck. Two 1/100th scale models of the Herald of Free Enterprise were manufactured in glass reinforced plastic. These two models were tested dynamically in a tank, and the results showed that the modified novel design was considerably superior to the conventional design. The novel design does not affect the roll-n/roll-off concept of the ro-ro ferry. Additionally, it should be possible to retrofit it into existing vessels and thus meet SOLAS requirements.

- Dynamic stability assessment of damaged passenger/Ro-Ro ships and proposal of rational survival criteria – D. Vassalos, O. Turan, M. Pawlowski – 1997, October.

A clear tendency of moving from prescriptive to performance based safety regulations is emerging internationally. Introduction of performance standards is seen as beneficial to industry, allowing consideration of alternative designs as well as a rapid implementation of technological innovation. In this respect, the analysis of alternativa design solutions,  particularly in the case of Ro-Ro ferries, requires the development of a standardized approach to demonstrate compliance with the requirements of intact and damage stability regulations by a combination of physical model experiments and numerical model tests while applying probabilistic techniques in the process of assessing damage survivability. 

The procedure pertaining to model experiments is described in the SOLAS Regulation II-1/8 and the “Interim Guidance Notes for a Uniform Model Test Procedure” relating to this regulation. This paper concentrates on the development and validation of a mathematical model to be used for numerical model testing and the proposal of rational survival criteria allowing for a probabilistic assessment of the dynamic stability of damaged ships, in a way that could not be simpler for practical applications.

- Introduction to the Alaska Marine Highway system’s new ocean class vessel –  B. L. Hutchison – 1998, January.

The Alaska Marine Highway System’s new ocean Class RoRo passenger vessel, now under construction at Halter Marine, Inc., is the first large ocean and SOLAS certificated passenger vessel designed and built in the U. S. since the S.S. United States in 1952 and the smaller Alaska ferry M/V Tustumena in 1963. The vessel, M/V Kennicott, is the result of an innovative design-and-construct  procurement process employed by the State of Alaska under a special experimental program sanctioned by the Federal Highway Administration. This paper aims to elucidate that process and introduce the resulting design. Some historical background is given as well as a discussion of challenges facing publicly owned North American ferry systems and lessons learned in the course of this endeavor.

- Damage stability characteristics of model RO/RO ferries – C. T. F. Ross, S. Stolhard, A. Slaney – 2000, Winter. (see also Further discussions on this paper in 2000, October issue).

The paper reports on experimental investigations which have been made on four model RO?RO ferries. One of these was based on a 1/100th scale model of the Herald of Free Enterprise. Two of the other models were modified versions of the Herad Free Enterprise, which were so modified that they did not decrease the efficient concept of the vehicle throughput of a conventional vessel. The tests revealed that the capsized times of these modified RO/RO vessels were increased by 350% for one vessel and 500% for the other vessel. The modified vessels should meet SOLAS 90 + 50 regulations. A fourth model was fitted with two equally spaced transverse bulkheads. This model also had good damage stability characteristics. The paper also summarizes the history of the past RO/RO ferry disasters.

- Further discussions on damage stability characteristics of model RO/RO ferries - J. E. Turner – 2000, October. (see above)

Volver
* Rough water

- Procedures for hydrodynamic evaluation of planing hulls in smooth and rough water - D. Savitsky, P.W. Brown – 1976, October.

Recent Davidson Laboratory basic studies of planing hull hydrodynamics have produced a wealth of technology which is not generally available to the small-boat design profession. Included are studies related to the preplaning resistance of transom-stern hulls,  the effectiveness of trim control flaps, the effect of bottom warp on planing efficiency., the influence of reentrant transom forms, and the seakeeping of planing hulls. The presenr paper  consolidates these results in a form suitable for design purposes and illustrates their application in predicting planing performance in smooth and rough water. 

Volver
* Routing

- A new approach to vessel weather routing and performance analysis – G. L. Petrie, K. J. Bongort, W. M. Maclean – 1984, January.

The concept of ship weather routing has long held forth the promise of improved efficiency and more economical operation of ships ate sea. A new approach to ship weather routing has recently culminated in the development of na algorithm which combines presently available technologies in the areas of weather and wave forecasting with vessel seakeeping and speedkeeping, in conjunction with a comprehensive vessel operating cost model. The resulting model, when solved by a dynamic programming technique, will identify the optimum vessel routing consistent with prevaling weather and operational constraints, as well as related economic factors. The application of the Optimal Ship Routing Algorithm in the analysis of several actual vessel routings is described. Actual vessel performance and  projected voyage costs, for ships sailing with and without weather routine advisories, are compared with those expected along the route selected by the Optimum Ship Routing Algorithm and also with the route selected by commercial weather routing services. The potential for substantial improvements in on-time performance and reductions in cost is amply demonstrated, for operations in both moderate and severe weather conditions. In addition, the algorithm can be used for post-voyage performance evaluation, vessel operability analyses, and preparation of vessel performance data for scheduling decisions.

Volver
* Rudder

- Design of steering gears, rudders, rudder stocks, and propeller protection for Canadian Artic class vessels – N. V. Laskey – 1980, July.

Transport Canada’s Arctic Shipping Pollution Prevention Regulations table rules for design and construction of Arctic Class vessels. As Arctic shipping projects have remained moribund for years, some items of equipment described in these rules have not been developed or tested. This paper deals with those items, which are listed in the title, and endeavours to establish their significance and the type of hardware to be developed to implement them. An Appendix is included listing the precise regulations pertaining to the equipment.

- High-performance rudders – with particular reference to the Schilling rudder – V. P. Bingham, T. P. Mackey – 1987, October.

The evolution of the rudder as a means of steering or maneuvering ships has not kept up with other progress in ship machinery and propulsion systems. During the past decade, however, several significant advances in ship maneuvering have been made based on the principle of diverting the propulsive thrust rather than simply steering the hull. One of these innovations is the Schiling rudder, which offers, at a relatively economical cost, great improved maneuverability even at a very slow speeds. The Schilling rudder can be rotated 75 deg to either side without stalling, which provides thrust capability to the ship as the main engine thrust can be diverted at an angle of 90 deg to the hull. A twin Schilling Rudder system, with independently controllable rudders, has the additional  features of allowing vectored reversal of ahead thrust, eliminating the need for a reversing gear or controllable-pitch propeller, and, when coupled with a suitable bow thrust device, can even provide a level of dynamic positioning capability to the ship. Both the single and double Schilling rudder systems have now been proven in servicew and their applicability extended to most types of vessels with no limit on size. 

- Rudder winglets on sailing yachts – P. D. Sclavounos, Y. Huang – 1997, July.

During the defendder round robins of the 1995 America’s Cup, the yacht Young America featured a pair of rudder winglets. Their raison d’etre was to improve the vessel rough water performance, and in particular reduce her added resistance in waves. This article presents the backgorund analysis which leads to the conclusion that rudder winglets may improve appreciably the seakeeping performance of a sailing yacht. The seakeeping method used to study the rough water performance of America3  in 1992 and Young America in 1995 is reviewed along with the fluid dynamics governing the generation of thrust by oscillating wings. The effect of winglets upon the yacht sea keeping is considered, the mechanisms contributing to the reduction of the yacht added resistance are identified and the effect of rudder, bulb and bow winglets is studied.

Volver
* Safety

- The National Transportation Safety Board’s role in marine safety – R. E. Johnson, B. R. Swann – 1980, April.

The Transportation Safety Act of 1974 has significantly increased the responsibilities of the National Traansportation Safety Board (NTSB) in the investigation of marine accidents. Major marine accidents and certain accidents involving public vessels are investigated in accordance with joint regulations between the U. S. Coast Guard and NTSB. The Safety Board is required to determine the cause of those accidents and to make safety recommendations. The paper discusses how NTSB’s role in marine safety evolved, the investigation of marine accidents, and the processing of safety recommendations are discussed.

- Small boat safety: the Alaskan King crab boat experience – R. L. Storch – 1980, July.

A two-year-long research project concerning vessel safety problems in the Alaska king crab fishery was recently completed. Preliminary results of the casualty analysis part of the study were presented in “Alaskan king crab boat casualties”, Marine Technology, January, 1978. This paper presents the first results of the casualty analysis, and then applies those results to recommended safety-oriented design features. Although these recommendations were formulated to apply spedifically to king crab boats, in many instances they may be applied to any of the related classes of small boats, commonly referred to as industrial vessels. Design recommendations are presented in the áreas of vessel arrangements, subdivision, procedures for performing stability calculations, and the format for presenting stability information. Specific recommendations are made concerning deckhouse location, lazarette design, and crab tank size, including a rule-of-thumb free-surface limit. A sample stability information report form is also presented.

Human factors are shown to be extremely important in king crab boat casualties. Design features that can reduce the indidence and severity of human error are discussed and procedures to increase communication between naval architects and fisherman are proposed. 

- Testing of automated systems from the safety point of view – J. D. Vitkauskas, J. R. Peters – 1981, July. 

The Coast Guard NVIC l-69 has provided guidelines for the design of automated systems so that human surveillance can be reduced without jeopardizing the vessel. An integral part of these guidelines is the preparation of a Test Procedure which periodically tests the vital safety systems to increase the probability that they will function properly when  called on. However, the Test Procedure guidelines are general and subject to wide interpretation. This paper attempts to provide some insight into what needs to be periodically tested, why the testing is required, and what techniques are acceptable, at the same time stressing the need for efficient testing. Some examples are also provide of testing procedures that have been found to be efficient and sufficiently comprehensive. 

- Subdivision, stability, liability – W. A. Cleary, Jr. – 1982, July.

This paper attempts to show that a balance of responsibility exists for casualty prevention, mitigation and recovery and it is jointly shared by the designer, the administration and the operator. Each of these is partially responsible for the ship’s safety and continues to have some responsibility throughout the lifetime of the vessel, in order to plan a safe marine operation, the designer, with accurate information from the operator, is professionally responsible for reviewing all proposed operations for the indicated lifetime of the ship and must examine each to define its potential for disaster. The master needs to know the threshold of motion, force, buoyancy, roll, and seaway steepness over which the safety of the ship is beyond his skill and becomes a matter of providence. This knowledge will help him act in a timely fashion to save the lives of those on board when it is known that the ship cannot be saved. The regulatory administration must follow a similar path and select milestones on the designer’s path which become the minimum federal standard for regulatory acceptability.

- Several recent rammings investigated by the National Transportation Safety Board - R. E. Johnson, L. Z. Katcharian – 1991, November.

This paper discusses several recent rammings investigated by the National Transportation Safety Board: (1) the ramming of the U. S. fishing vessel Chickadee by the guided-missile frigate USS Richard L.Page (FFG-5) in the Atlantic Ocean near Virginia Beach, Virginia, on April 21, 1987; (2) the ramming of the Sidney Lanier Bridge by the Polish bulk carrier Ziemia Bialostocka at Brunswick, Georgia on May 3, 1987; (3) the ramming of the Spanish bulk carrier Urduliz by the aircraft carrier USS Dwight D. Eisenhower (CVN 69) at Hampton Roads, Virginia on August 29, 1988; and (4) the ramming of the French tankship Camargue by the Swedish auto carrier Figaro in the Gulf of Mexico, near Galveston, Texas, on November 10, 1988. The paper addresses both crew and ship performance which contributed to these accidents. In addition, the paper discusses the role of the Safety Board in accident investigations, and the safety recommendations issued by the Safety Board as a result of these investigations. 

Volver
* Sail, sailing vessel 

- Predicted and measured performance of a daysailing catamaran – W. S. Bradfield - 1970, January.

A simplified theory is given for predicting the performance of light displacement craft sailing at small heel angles. The theory predicts and experiment confirms that the ratio of boat speed to true wind speeds is virtually independent of true wind speed for all headings to the true wind for this type of boat. Only two additional dimensionless parameters and the aerodynamic drag angle are required to completely specify the performance within the approximations set forth. Performance tests of a 14-ft catamaran substantiate  the theory to within the experimental uncertainty of the investigation. A simple, direct method used for experimental performance evaluation is described.

- Aerodynamics of high-performance wing sails – J. O. Scherer – 1974, July.

Some of the primary requirements for the design of wing sails are discussed. In particular, the requirements for maximizing thrust when sailing to windward and tacking downwind are presented. The results of water, channel tests on six sail section shapes are also presented. These test results include the data for the double-slotted flapped wing sail designed by David Hubbard for A. F. Di Masuro’sIYRU “C’ class catamaran Patient Lady II.

- The performance of sailing yachts in oblique seas – D. R. Pedrick – 1974, October.

The difference in the effects of rough water on similar sailing yachts has been one of the intriguing puzzles that sailors, designers, and researches have long tried to understand . It is not uncommon for two yachts of equal performance in smooth-sea conditions to have their speed or pointing ability reduced by different amounts when encountering waves. To investigate the causes of such behavior, it is important to have a rational procedure to analyze how changes in hull form, weight distribution, rig, and other design features affect the speed and motions of sailing yachts. This paper discusses the relationship of wind to rough water and of motions and added resistance to wave length and height. It then describes a procedure to predict motions, sailing speed, and speed-made-good to windward in realistic windward sailing conditions. The procedure utilizes results of heeled and yawed  model tests of 12-metre yachts in oblique regular waves to predict performance in a Pierson Moskowitz sea state corresponding closely to the equilibrium true wind aspect.

- Theory of sailing applied to ocean racing yachts – H. A. Myers – 1975, July.

A systems analysis approach is used to study the performances of ocean racing yachts, and to support a rating system which considers wind conditions and course angles. Basic aerodynamic and fluid-dynamic theory is applied to derive an engineering mathematical simulation of a boat’s performance. The result is a set of five equations in five unknows. Given the true wind velocity and course sailed, the equations are solved for boat speed, apparent wind speed, apparent wind angle, leeway angle, and heeling angle. The theory is compared with full-scale tests and sailing measurements yachts, ranging from a 23-ft cruiser to a 68-ft (12-meter) racer. The theoretical results fall within the measurement accuracies for all course angle and wind conditions. Yacht performance curves are then compared for the detailed effects of windward capabilities and rig variations for various true wind speeds. A “rating matrix” approach is discussed, which could be used to rate fairly a wider range of yacht sizes, types, wind conditions, and course angles than present rating systems can accommodate.

 Performance and stability of wind-referenced autopilots for sailing vessels - J. S. Letcher, Jr. – 1976, July. 

A linearized modal is developed for the motions of a vessel steered by a windvane servomechanism. By neglect of several fast-time-scale effects, and assumption of linear hydrodynamics and mechanism, a second-order linear equation governing slow oscillations is derived. System dynamic stability is found to depend on certain vessel hydrodynamic coefficients, operating conditions, geometry, proportions and linkage ratios of the control system; this depedance is explored for several different vane and control combinations. 

- Simulation of the maneuverability of inland waterway tows – G.L.Petrie – 1978, January

A mathematical model has been developed to simulate the motion of a barge and towboat flotilla maneuvering through an inland waterway channel. The formulation of the mathematical model, including the hydrodynamic force representation and the rudder and propeller control algorithms, and its implementation in a digital computer program are described. Potential applications for utilization of the model are discussed, and some typical results are given. 

- On the design and performance of radical high-speed sailing vehicles – W.S. Bradfield - 1980, January.

A recently established international competition has encouraged straight-line yacht racing over very short courses in flat water with the strongest winds available. The object of this activity is to stimulate the quest of unrestricted sailing vehicle designs which will produce flat-out speed under relatively safe and controlled conditions, thereby pinning down and quantifying design factors governing high-speed yacht performance. The competitions has produced a few surprises and some novel and ingenious designs – some successful. The object of the present paper is to discuss and compare some of the novel ideas which have developed into successful drag-racing yachts during the past five years. Performance predictions are compared with measured performance in outstanding cases. 

- A method for deriving the annual costs of capital recovery for commercial sailing ships - H. Benford – 1982, April.

The current interest in commercial sailing ships introduces some complications in ecnomic analyses. This is because an appreciable part of the investment, namely, the sails, will usually have an economic life (and tax life) much shorter than that of the ship itself. This paper presents a technique for establishing annual costs of capital recovery for ships and sails as two distinct steps in finding the required freight rate. A numerical example is added in illustration of the proposed technique. 

- Analysis and preliminary design of a sailboat with self-trimming wing sail – B. G. Newman, G. I. Fekete – 1983, October.

A theoretical analysis has been made of the static and dynamic stability of a self-trimming rigid wing sail for use on a sailboat without sheets or halyards. The effects of camber or flap deflection and the position of the trimming plane are considered. A satisfactory design incorporates an uncambered main wing of medium aspect ratio and a trimming tail plane. Wind tunel test on a model of this design confirmed the stability of the sail and indicate adequate dumping. The measured lift and drag coefficients were in good agreement with existing data at a similar Reynolds number.

- Stability of large sailing vessels: a case study – N.T. Tsai, E.C. Haciski – 1986, January.

The U. S. Coast Guard training barque Eagle (WIX 327), buuilt in 1936 as the Horst Wessel by Blohm & Voss in Germany, has recently been renovated to improve her performance. As part of the renovation, the stability of large sailing vessels in general and Eagle in particular were studied. Changes in the subdivision, ballast and tankages were made to satisfy the criteria of two-compartment damage stability. Expensive renovation in the areas of machinery, structure, navigation and habitability were also made during the same period while maintaining her scheduled training cruises each year. 

- Carbon fiber sailboat hulls: how to optimize the use of an expensive material - E. W. Sponberg – 1986, April.

Carbon fiber is a very strong and stiff material that is ideally suited to sailboat hull construction. However, it is often poorly engineered or misused. At best, this results in an inefficient use of an expensive material. At worst, it can lead to serious unexpected failures. This paper discusses basic sailboat hull engineering and the results of flexural and impact tests conducted by the author on five sandwich laminates which have different lay-ups of S-2 glass, carbon fiber, and core materials. The results show that a sandwich laminate using some carbon fiber in conjunction with S-2 glass placed in equal thicknesses either side of the core has significant advantages over sandwich laminates where the carbon fiber is placed on one side of the core only, or where carbon fiber alone is used. The latter cases represent common current practices, and, therefore, they are probably not the best. 

- Hydro-numeric design of winglet keels for Stars & Stripes – J. S. Lechter, Jr., C.P. Cressy, J. C. Oliver, III, M. J. Fritts – 1987, October. 

A new computational method is presented for the design of optimal keels for racing yachts. The method was used in the design of the 1987 America’s Cup winner Stars & Stripes. Lift and induced drag are computed with and extended version of the VSAERO panel method program, employing a far-field wake integration technique. Parametric studies of lift and induced drag performance for variations of keel and winglet geometry are presented. The optimal configuration for the expected racing conditions was chosen through a sailing perfomance code which accepted as input the parameterized lift and induced drag relationships.

- Analysis of wave resistance in the design of the 12-meter yacht Star & Stripes - C. A. Scragg, B. Chance, Jr., J. C. Talcott – 1987, October. 

During the design of the 12-meter yacht Star & Stripes, the design team placed great emphasis upon the minimization of all forms of hydrodynamic resistance: skin friction, liftinduced drag, form drag, and wave resistance. In this paper, the authors discuss methods used to measure, predict, and minimize the wave resistance of 12-meter yachts.

After a brief review of wave resistance theory, the authors discuss a method by which the wave resistancxe was determined directly from measured wave profiles. Numerical techniques used to theoretically predict the curves  of wave resistance from the yacht designers’ description of hull geometry are examined, and the predictions are compared with the experimentally determined wave resistance. Finally, the authors discuss hull optimization techniques, based upon the minimization of the theoretical wave resistance, which enable the yacht designers to develop hull shapes of minimum wave drag. 

- Drogues: a study to improve the safety of sailing yachts – C. L. Hervey, D. J. Jordan -  1988, April. 

Sailing yachts, in particular those less than 45 ft in length, face the potential hazard of breaking wave capsize when sailing offshore. A study was conducted using both model and full-scale tests to investigate the use of a drogue to alleviate the potential of capsize. In addition, a mathematical model was prepared which simulates the motion of a boat and drogue in regular waves and in a breaking wave strike. The results have shown that this technique offers the promise of a large improvement in safety, and it can be readily applied to the current fleet of sailing yachts with only minor modifications to existing hardware.

- Sailing vessel stability-with particular reference to the Pride of Baltimore casualty - H. A. Chatterton, Jr., J. C. Maxham – 1989, April.

Stability is a critical element in the design and safe operation of sailing vessels. This paper discusses U. S. Coast Guard requirements for the intact stability of sailing vessels with emphasis on wind heel and dynamic stability criteria for passenger and sailing school vessels. The effects of deck  edge inmersion, downflooding angle, range of stability and intended route are examined in detail. The righting energy and wind velocity relationship of the U. S. Navy’s small craft criteria is analyzed and applied. The Pride of Baltimore casualty is reviewed as an example of wind effects on a sailing vessel under various conditions of sail.

- Nature’s dynamometer: hull performance profiles and dynamic resistance for sailboat hulls – J. N. Selness – 1989, July.

A new method for predicting full-scale sailboat hull resistance from full-scale coasting tests is presented. A way to minimize the influence of the ship’s own wave is based on the creation of a “dynamic resistance”curve from several tests. Experimental results from tests conducted on an International Offshore Rule type sailboat are presented. The results show promise for future practical applications.  

- Design and hydrodynamic perfomance of sailboat keels – D. S. Greeley, J. H. Cross-Whiter – 1989, October. 

Computational techniques for sailing yacht keel design and analysis are presented and their application in the design process is discussed by means of examples for several different types of yacht keels. Comparisons of computed results and experimental data are made were possible to show the usefulness of the computational procedures presented, as well as their shortcomings. The emphasis of the paper is on the development of insight into the physical variables influencing keel hydrodynamic behaviour, rather than optimization procedures for specific configurations. The computational techniques presented were developed and utilized by the authors during the 1987 America’s Cup campaign, and have been used subsequently for both cruising and racing yacht keel design work.

- Gentlemen, choose your weapons – The race conditions for the America’s Cup - K. L . Kirkman – 1990, March.

It is probable that no competitor has entered the America’s Cup comaptition without holding some expectation of winning, and a dominant factor in doing so is the equipment used. Yacht racing is an equipment sport, and except for a small minority of so-called one-designs, no serious observer consider the equipment to be equal for the various competitors. Because of the great variety of conditions under which races are conducted, and the statistically small  samples used to select an Americaa’s Cup winner, the variation in equipment takes on supreme importance . Indeed, the competition has sometimes been won before the preparatory gun for the first race; thoughtful equipment choices made the racing itself a sail-over. On the other hand, public opinion seems to eschew a mismatch. A paradox seems to exist in that part of the competition is understood and agreed to involve the “contest before the contest”- placing oneself at advantage by means of clever equipment choices – while at the same time observers claim to want a fair race series, which directly contradicts the acceptance of equipment advantage. In short, the public wants a victory, but not a rout. In light of recent controversy regarding equipment rules in the 1983, 1987 and recently in the 1988 series, the paper recounts the historical context of equipment choices to assist in the understanding of an apparently chaotic situation. 

 - Surveying fiberglass yachts – S. A. Knox – 1990, May.

The paper reviews the role of the surveyor in the yacht industry and cobers the items usually examined during a condition and value survey of a fiberglass yacht. The details of fiberglass yachts with which the surveyor traditionally concerns himself are studied. Hull construction is discussed in some detail, as well as the attachment  of various structural items (for example, deck, rudder, bulkheads) to the hull. Emphasis placed on the examination and evaluation of boats as they exist, rather than dwelling on the engineering that may (or may not) have gone into the design. The causes of osmotic hull blisters are mentioned. Inspection of the equipment and outfit of the yachts Iis discussed in detail, including the engine and its support system (fuel, cooling, exhaust). The author also discusses his experience with and observations of ground tackle, bilge pumps, fire extinguishers, running lights, and electrical  systems. Only those items that directly affect the operation and seaworthiness  of the vessel are discussed; “hotel” systems are not covered. A section of the paper is devoted to an examination of a sailboat’s rig-mast, step, standing rigging, and running rigging.

- Boundary-layer explorations over a two-dimensional mast/sail geometry – S. Wilkinson -  1990, July. 

An experimental aerodynamic boundary-layer investigation is performed over the suction surfaces of a typical two dimensional mast/sail geometry. Velocity profiles are obtained at a number of locations which, together with visualization data and the corresponding static pressure distribution, are used to describe the fundamental nature of the complex partially separated flow field associated with such geometries. The velocity profiles are fully analized to provide thickness parameters and skin friction coefficients, suitable for use as representative data in the development of predictive theories involving viscid-inviscid interactions. The chordwise variations of the thickness parameters are graphically presented and discussed. 

- Design of a 40-ft multihull sailboat for offshore racing – J. K. Antrim – 1990, September

An overview of modern multihull sailboat design is presented, with an emphasis on the factors contributing to speed. 

In particular, the design of a 40-ft trimaran is reviewed. Evolution of the rig and shape and configuration of hulls and underwater foils are examined. Thinking behind deck and interior layout is discussed. The principal goal of this design was a multihull for offshore racing, normally with a one or two-man crew, and with a victory in the Double Handed Round Australia Race as the initial target. Secondarily, the boat was to fit the Formula 40 rule, possibly loosely, in the hopes of getting some Formula 40 racing started on the U. S. West Coast. 

- Rudder winglets on sailing yachts – P. D. Sclavounos, Y. Huang – 1997, July.

During the defendder round robins of the 1995 America’s Cup, the yacht Young América featured a pair of rudder winglets. Their raison d’etre was to improve the vessel rough water performance, and in particular reduce her added resistance in waves. This article presents the backgorund analysis which leads to the conclusion that rudder winglets may improve appreciably the seakeeping performance of a sailing yacht. The seakeeping method used to study the rough water performance of America3  in 1992 and Young America in 1995 is reviewed along with the fluid dynamics governing the generation of thrust by oscillating wings. The effect of winglets upon the yacht sea keeping is considered, the mechanisms contributing to the reduction of the yacht added resistance are identified and the effect of rudder, bulb and bow winglets is studied.

- The Cogito Project: design and development of an international C-class catamaran and her successful challenge to regain the Little America’s cup – D. T. MacLane - 2000, October. 

In January 1996, Cogito, the U. S. challenger, defeated the Australian defender, Yellow Pages Edge, by the score 0f 4-0 in the 2nd running of the International Catamaran Challenge Trophy. This brought the trophy, better known as the Little America’s Cup, back to the United States after eleven-year stay in Australia. The Cogito project was three years in length and encompassed the design/construction phase, initial sailing and turning at her home, the Bristol Yacht Club in Bristol, Rhode Island, and the final training and competition at the race venue, McCrae Yacht Club on Port Philip Bay south of Melbourne, Australia. This paper will cover all phases of the project from the design through the racing.

Volver
* Salvage

- Salvage of stranded tankers with the aid of computers – J. S. Clay – 1985, October.

The threat of large-scale pollution by tankers offers an incentive to increase our present knowledge in vessel groundings. The lack of research and technical writing as to the effects of waves on a vessel aground is emphasized. A procedure is developed to evaluate the likehood of exceeding longitudinal strength of stranded tankers in waves. A software modification to Ship Hull Characteristics Program (SHCP), a highly used naval architecture program, is described.  The modification allows modeling of fround reaction for hull strength calculations of stranded vessels. An analytical technique for predicting hull failure based on the probability  of wave height exceedance is presented. 

Computer runs using the hull form of a coastal tanker are evaluated. Pertinent environmental parameters acting on
grounded vessels are defined. New salvage data collection procedures and equipment are proposed. The need to apply current microcomputer technology to salvage is addressed, and proposed hardware and software systems are included. Based on the work presented, sound initial salvage decisions, which increase hull survivability and decrease the chances of pollution, can be made. It is proposed that new technologies can augment  a salvor’s feel for the dynamics involved in salvage engineering. 

- The salvage of MV Essi Silje and Lloyd’s arbitration hearing – E.S. Chan – 1987, January.

In 1982 the chemical tanker MV Essi Silje caught fire and was abandoned in the Nprth Atlantic. The Canadian naval supply ship, HMCS Protecteur, undertook the salvage operation before the arrival of the salvage tugs. The vessel was eventually salvaged. For the subsequent Lloyd’s Arbitration Hearing in London, the author was tasked by the Department of Justice of Canada to provide evidence for presentation at the hearing. This paper presents a brief account of the incident, the technical investigation, the technical disputes, and provides recommendations for future salvage operations.

Volver
* Science

- The art of talking about science – L. Bragg – 1967, July.

The author draws on his wide experience as a lecturer to spotlight the more serious pitfalls that confront the scientist who was to deliver a talk. Advice is given on how to achieve the primary objective of the lecture – how to cause the audience to remember its essential point. The purpose of the lecture is outlined, and a clear distinction is made between the two methods of delivery; namely, the informal, spoken word and the reading of a written account. The author establishes his resolute preference for the former method and lists his reasons for opposing the reading of a prepared text.

Volver
* Sea keeping

- Evaluating the seakeeping performance of destroyer-type ships in the north Atlantic - N. A. Hamlin, R. H. Compton – 1970, January.

A technique for the evaluation of the seakeeping performance of destroyer-type ships is presented and applied to four radically different hypothetical ship designs. The procedure involves first the determination of the responses of the four ships to realistic North Atlantic sea spectra, using linear superposition techniques, and assuming the vessels are in short-crested, irregular head seas. Calculations are based upon theoretical response amplitude  operators obtained by applying strip theory to determine the response of the vessels to regular waves. The final evaluation is then obtained in the form of a long-term probabilities of not exceeding stated numerical indices of performance as functions of ship used.

- Ship model study of incidence of shipping water forward – D. Hoffman, W.M. Maclean -  1970, April.  

Panel H-7 (Seakeeping Characteristics) of the SNAME T & R Program over the past  several years has sponsored a Number of projects in its investigation of the seakeeping behavior of merchant ships. As one phase in this continuing program to formulate design guidelines for the naval architect and operational information for the shipowner.  Panel H-7 funded the preparation of the following report presenting the results of an investigation of a technique for  predicting the incidence of shipping water in irregular waves, involving a comparison of predictions with the actual behavior of a Mariner ship model. The investigation included determination of the model’s relative bow motion amplitude operator for one forward speed in irregular waves, as well as the generation and analysis of irregular waves and model motions in the Webb Institute towing tank. It was found that with only simple corrections  for bow wave build-up, sinkage and trim, a good approximate prediction can be made of the bow submergence in irregular waves, provided that the results of several runs are averaged; if a correction is also made for dynamic wave build-up, a more accurate prediction can be expected. It his the hope of the Panel that this report will stimulate additional efforts of this type to the benefit of the naval architect and shipowner.

- The impact of seakeeping on ship operations – D. Hoffman – 1976, July. 

A general philosophy of seakeeping is outlined, and a review of the various stpes used in seakeeping analisis is given. Operational aspects of seakeeping are discussed as a complementary step to design, considering shipboard guidance, as well as shore-based routing. For shipboard use a variety of currently available charts for guidance in heavy weather is first illustrated, indicating the need for a more effective system. The use of monitoring and recording instrumentation as a navigational aid is then described, as well as the use of specific guidance in heavy weather. 

Actual ship data as recorded and processed by a Heavy Weather Damage Avoidance System  currently in use are illustrated. Possible integration of such a system with shore-based routing is evaluated, and a cost/benefit analysis illustrates the economics of the system. Conclusions based on the performance of the system are rather optimistic.

- Application of seakeeping analysis – B. L. Hutchison, J. T. Bringloe – 1978, October.

The paper gives a brief description of modern seakeeping analysis and discusses its application to problems encountered in engineering practice. The author’s experience with the computer program SCORES, for prediction of ship motion responses, is reviewed, and examples of its application to typical problems are given. An appendix describes CARGO as a post-processing computer method developed to more fully utilize the motion response  characteristics of the SCORES program.

- Cargo mechanics (application of seakeeping –revisited) – B. L. Hutchison – 1986, July.

The basic concepts of modern risk and reliability theory are reviewed. Application of these concepts to topics arising in the analysis of ship motions, cargo sea-fastening design and voyage risk studies is explored. The role of risk analysis in decision theory is breafly discussed and the paper concludes woth a suggested program of analysis for marine activities and enterprises subject to sea-action induced risk.

- Conceptual design of a medium-endurance research vessel optimized for a mission flexibility and seakeeping – B. L. Hutchison, D. H. Laible – 1987, April. 

This paper reports on a study to define a large, medium-endurance general-purpose oceangoing ship that can carry out an effective research program in any of the five disciplines (biological, chemical, geological, geophysical and physical) that characterize modern oceanography. The general requirements specify a vessel of the same size but of greater capability, than the present large vessels in the University-National Oceanographic Laboratory System fleet, carrying a team of about 25 researchers to most areas of the world’s ocean in reasonable comfort and providing a platform that will allow more overside and laboratory work in high sea states than is now possible. Other general requirements iscussed herein include flexibility, low noise and vibration levels, and economy. The latter point requires that the emphasis on increased capability does not obscure the need to develop vessels that are economical to construct and operate.

- A seakeeping study of the UBC series – S. M. Calisal, D. Howard, J. Mikkelsen - 1997, January

The University of British Columbia (UBC) and the British Columbia Research Incorporated (BCRI) collaborated to design a  fishing vessel suitable for use on the west coast of Canada. This vessel, called the UBC Series parent hull form, was designed to have a large aft deck area and a volumetric coefficient comparable to those of modern Canadian fishing vessels. The resistance characteristics of this hull were improved without compromising on  funcionality and usable space. A resistance algorithm developed from the results for a systematic series of low-L/B displacement-type vessels, ther UBC Series, was previously published (Calisal & McGreer, 1993). However, during the design process, the seakeeping performance of the vessel was never addressed. This papers describes the sea keeping performance of the UBC Series in head seas. An algorithm, developed from the results of the model tests, can be used to calculate the seakeeping response of similar low L/B vessels. To calibrate the seakeeping measurement procedure, tank instrumentation, and data collection system, the ITTC Standard Seakeeping hull form (the S175 hull) was tested and the results were compared against published results for this hull form. The same techniques used for the standard hull form were then used to measure the seakeeping performance of the UBC Seires. Possible application of ther algorithm for non-UBC Series forms is also discussed.

- Complex comparison of seakeeping: method and example – V. A. Dubrovskly - 2000, October. 

A method of seakeeping comparison, proposed originally by author in 1978, offers the possibility of taking into account all limitations of speed in waves and other ship characteristics, including motion amplitudes, acceleration at any point, slamming, deck wetness and bending moments for every type of ship. General characteristics of seakeeping are presented as one number for needed sea or for average conditions of the world’s oceans. An example of the comparison is presented for two small-sized ships: a catamaran and a twin-hulled ship of small waterplane area (SWATH). Results of systematic calculations for naval ships in the North Atlantic are presented.

Volver
* Sea lab

- SEALAB II: a departure from normalcy – M. MacKinnon, III – 1967, January

An important portion of the Navy’s Deep Submergence Systems Program is Man-in-the-Sea. The major effort to date in this regard was the SEALAB II experiment conducted at 205 ft. off La Jolla, California in August - October 1965. This paper describes the role of San Francisco Bay Naval Shipyard, Hunters Point, in the design, construction, and outfitting of the SEALAB II habitat. Included are the remarkable results attained in explosively forming the ellipsoidal dished heads required to complete the basic habitat cylinder. The difficulties in selecting  equipment to operate in the seven atmospheres of helium are also covered.

Volver
* Sea trial 

- Sea trials ; some recommended practices – R. L. Jack – 1973, October

The paper discusses some of the common errors committed in conducting sea trials on commercial vessels.

Precautions that are covered in the T & R Bulletin C2, Code for Sea Trials, soon to be published by the Society, have been purposely omitted. The author has attempted to call attention to many accepted practices that can, and often do, produce inaccurate trial results. In addition, there are discussions and recommendations on several long-standing  controversies associated with sea trials such as the necessity for shaft calibrations and the allowable factors used in the correction of fuel rates and turbine water rates.

Volver
* Search & rescue

- Helicopter extractable cold weather life raft – a design and development history – H. O. Hindlin, F. Cirer – 1982, October.

In military assaults on hostile shores made jointly by troop-carrying helicopters and landing craft, some vehicles will be damaged by enemy fire, forcing their surviving personnel into the sea. These combat survivors, suddenlly exposed to cold water, will in minutes be subject to rapid muscular immobilization followed by immediate death from immersion hypothermia. Conventional methods and equipment for search and rescue are inadequate in providing a rapidly deployed, thermally protected, flotation platform effective enough to keep multiple members of survivors alive until rescued. This inability to rapidly rescue multiple number of disaster victims is present on land as well. High-rise building fires and inaccessible areas such as mountains pose a challenge to rapid rescue methods utilizing aircraft. The authors of this paper examine the present methods and equipment utilized in aircraft search and rescue. By creating scenarios of various possible events, methods are suggested to improve techniques by using a helicopter-extractable cold weather lift raft (HECWLR). The HECWLR was designed, prototypes constructed, and successfully tested. The HECWLR potentially provides the means of rapidly rescuing disaster survivors in multiple numbers on both sea and on land.

Volver
* Sealift

- High-speed sealift technology – C. Kennel, D. R. Lavis, M. T. Templeman – 1998, July.

This paper describes a process that is currently being used within DoD and industry to examine the possibilities offered by technology to enhance the transport performance of high-speed commercial and military sealift.Technology projections are presented for both the near-term and the far-term. The impact of technology projections on transport performance properties is assessed both quantitatively and qualitatively. These assessments provide significant insight into the overall transport performance potential  of hull forms and other technologies of interest , considerably in advance of detailed design studies. The quantitative assessment uses a derivation of the empirical method published by Kennell, which provides simple parametric relationships detween mission requirements, expressed in terms of speed, range and payload, and design characteristics, expressed in terms of displacement installed power and fuel weight, to compare the various hullforms and other technologies of interest. The qualitative assessment applies an established decision-making method to ascertain the relative capabilities and relative risks of hullforms and other rechnologies of interest for significant aspects of sea transport, other than speed, range and payload.

While the methods used are generic, the data selected  and results presented are aimed at ships capable of rapidly transporting heavy cargo over long distances. 

- Buying the boat – choosing a ship for the Sealift Conversion Program – I. Busch. 1999, January.

One of the first steps in any ship conversion program is determining which ship to convert. The strategic Sealift Programs offered an opportunity to develop a tool for selecting the ship, and then put that tool to use for an actual conversion program. A preference based, measure of merit system was used based on the Government technical requirements for the converted ship. The selection tool served to narrow the choice set of candidate hulls such that shipowners could be pursued and a class of ships finally selected. The system used to review each of the candidates will be reviewed, as well as some of the particulars of the candidates. The factors that resulted in selecting the class that was converted will also be discussed. 

Volver
* Semi-submersible

- Motions of a semi-submersible drilling platform in head seas – C.H. Kim, F. Chou - 1973, April.

A new method of predicting motions of a semi-submersible drilling platform in head seas is presented. A strip method is appropriately employed for the estimation of the hydrodynamic forces and moments on each member of the immersed structure oscillating in head seas. All hydrodynamic interactions among the immersed component members are assumed to be negligible. Predicted motions for a catamaran-type semi-submersible drilling platform in head seas are compared with corresponding results of scale-model tests. Conclusions are drawn from this comparison and recommendations for future study are given.

- Fatigue considerations for semi-submersible structures – R. P. Riggs – 1979, January.

This paper contains a summary of methods and the quality of results obtainable with various fatigue analysis approaches to marine structures. The discussion is directed toward semisubmersibles, but is broadly applicable to many other structures. Areas of the analysis sequence that are not commonly found in existing marine literature are discussed in more detail than the standard naval architecture calculations. Adequate references are given for the technique to be independently developed with a relatively small engineering effort. The method has been applied to numerous structures with excellent results being provided for relative fatigue susceptibility.

- Wind loads on a 1: 115 model of a semi-submersible : A. W. Troesch, R. W. VanGunst, S. Lee – 1983, July.

A series of experiments involving the wind loads on a 1:115 scale model of a semi-ubmersible is described. The effects of a boundary-layer profile and Reynolds number in the force and moment coefficients are noted. The contributions to the total drag the various hull components made were measured. The model was placed in a highly viscous fluid to aid in heel and pitch angle changes. This type of testing technique is discussed. The experimental   drag and height coefficients are presented and compared with calculated values.

- The Pacesetter experience: practices and recommendations to insure structural integrity of semi-submersibles from design to in-service inspections – C. E. Zumwalt, W. T. Benett, Jr. – 1984, January.

The partnership of sound design, a competent builder, effective construction inspection, and proper operation and maintenance is necessary to have a successful mobile offshore drilling unit. Current exoerience indicates the relative importance of construction inspection in reducing the need for in-service structural inspections. Not only are the results of construction inspection easier to detect  and repairm butthey are also cost-effective. Cooperation between the designer, builder, owner, regulatory body and classification society is necessary to achieve this proper balance between construction and in-service inspection.

- Semi-submersible design considerations – Some new developments – C. N. Springett, M. W. Praught – 1986, January. 

This paper reviews the basic stability considerations applied in the design of semisubmersible drilling units. Rules and regulations governing the stability of mobile offshore drilling units (MODU’s) were first introduced in the late 1960’s. There has been considerable debate over the level of safety achieved in the present generation of MODU’s  based on existing rules. The assumptions implied in the early rules are discussed and the merits of a “yardstick” approach to the rules are presented. The paper summarizes the evolution of stability rules for mobile offshore drilling units and describes how the rules have changed due to public reaction to several major disasters. 

- Evaluation of semisubmersible motion characteristics – S. Sengupta, M. K. Chatterjee – 1986, July.

Semisubmersible are the most widely used offshore mobile units for deepwater drilling. Because of their improved motion characteristics they provide a more stable drilling platform. This feature of improved motion characteristics has become an important cost-effective design consideration as larger and more expensive drilling units are needed for deeper water and harsher environments. This paper presents a simple analytical method to compute semisubmersible motion characteristics. Programmed in a microcomputer, this becomes an important tool for designers to identify the important parameters affecting the platform motions, to study their effects, and then to chose desirable values of these parameters for improved design. The program is verified with experimental data, and example applications are given. 

Volver
* Separator

- An oily-water separator system – D. C. Garber – 1974, January.

This paper discusses a unique (patent applied) oily-water separation system for shipboard use. One pilot plant  hás already been placed on board an 80,000-ton tanker, the SS America Sun. In general, the systems processes any oily-water mixture through its various components to effect essentially the complete separation of the oil and water using only physical processes and without any recourse to heat or chemicals.

Volver
* Seventy century ship

- The reproduction of the Godspeed – D. Stewart, W. Boze – 1987, April.

The authors, and designers, of the reproduction of the 17th century Godspeed present the criteria used to design, build, launch, and sea trial the 1984 reproduction. Foul weather notwithstanding, the reproduced Godspeed reenacted the Atlantic crossing in 1985 and his home-based at Jameston, Virginia. 

Volver
* Sewage

- Sewage pollution from river towboats – H. I. Kurtz – 1967, October.

This paper discusses the fundamentals of sewage treatment as applicable to watercraft, particularly towboats, and tugs. The initial discussion deals with the composition of sewage and the procedures by which its effect on the receiving body of water are measured. Municipal methods of treatment are discussed because these have been the “tried and proven”. Since the attempts to adapt municipal methods to the requirements of watercraft   have resulted in a very limited degree of success, the author tries to show the impracticability of using this approach and substitutes a method which fulfills the necessary requirements.

Volver
* Shaft

- An investigation of shaft relief grooves in tailshaft assemblies – P.L.Calamari - 1969, July.

Various relief grooves, located in the shafts between the liners and the hubs, were investigated with regard ti their effects on the fatigue strengths of conventional tailshaft assemblies. It was found that tailshaft assemblies could be designed which would fail in the groove, regardless of whether single or increment loads were used, and that the fatigue strength of these grooved assemblies was higher than the fatigue strength of comparable ungrooved tailshaft assemblies. The grooved assemblies which had the highest fatigue strengths failed predominantly under the fitted members. The notch fatigue factors obtained with these test results were considerably higher than the estimated combined fatigue notch factors, and it is speculated that this apparent intensification is due to the added notch effect from the fitted members. 

- Estimating critical speeds of stepped shafts with flexible bearings – R. H. Salzman - 1971, July.

This paper presents a semi-graphical approach for finding the first critical speed of a stepped shaft with finite bearing Stiffness. The method is particularly applicable to high-speed turbine rotors with journal bearings. Using Rayleigh’s Method and the exact solution for whirling of a uniform shaft with variable support stiffness, estimates of the lowest critical speed are easily obtained which are useful in the design stage. First critical speeds determined by this method show good agreement with values computed by the Prohl Method for the normal range of bearing stiffness. A criterion is also established for determining if the criticals are “bearing critical speeds” or “bending critical speeds”, which is of importance in design.

- The optimum alignment of marine shafting – R. T. Bradshaw – 1974, July.

Alignment of marine shafting generally implies a judicious misalignment of the supporting bearings in order to achieve acceptable value of bearings reactions and shaft stresses. To achieve a true optimum it is necessary to describe quantitatively the desirable features of an alignment, and a combined technical/economic basis for this description is presented. The result is a well-defined problem that is solved by mathematical optimization methods. Results of the procedure are illustrated by aligment plans derived for, and adopted by, ships recently  built in the United States and abroad. The practical realization of an alignment  plan is discussed and means of speeding up the implementation process are proposed. Improvements in the elastic representation of the shaft system are described and the question of hydrodynamic support in journal bearing is considered.

- Shaft alignment methods with strain gages and load cells – R.B. Grant – 1980, January. 

The paper describes methods of aligning propulsion shafting using load cells for direct bearing reaction measurement and procedures for shafting alignment by measurement of shaft bending moments with strain gages. Additionally, a unique means of measuring reduction gear and stern tube bearing reactions is described.

- Shaft alignment using strain gages – A. W. Forrest, Jr., R. F. Labasky – 1981, July.

A detailed description of the strain-gage shaft aligment procedure is presented, including a comparison between bearing reactions obtained using strain gages and hydraulic jacking. The various gage configurations available for measuring bending moments are discussed and estimates of the resulting error in bending moment are given. A simplified procedure is presented to calculate bearing reacfions from the measured moments. Gage site requirements to produce a determinate system are established and a method is outlined to establish bearing reaction error bounds for a combination of gage configuration and sites. 

- Combined effect of vertical and horizontal lineshaft alignment on main reduction gear - V. A. DeGeorge – 1982, April.

Vertical lineshaft alignment has received a great deal of attention from the marine industry without a proper understanding of the reasons for it. Horizontal lineshaft alignment, however, has not been considered as important and in many cases has been completed neglected. This paper shows the relationship between lineshaft alignment and main reduction gearpinion tooth loads. It is hoped that the reader can put in perspective the significance of this relationship. 

- Mode coupling in torsional and longitudinal shafting vibrations – M. G. Parsons - 1983, July.

The effect  of propeller coupling on the torsional and longitudinal vibration of marine propulsion shafting is studied.

Recent research on the nature and computation of propeller added mass and damping is reviewed. It is now possible estimate the inertia coupling and velocity coupling characteristics which couple the torsional and longitudinal vibration of a marine propeller. Regression equations suitable for estimating the torsional and longitudinal added mass and damping of 4-, 5-, 6-, and 7-bladed Wageningen B-seires propellers are presented in the Appendix. The torsional and longitudinal modeling of a typical marine propulsion plant is reviewed. The numerical techniques and computer programs used in solving the free vibration problem for natural frequencies and mode shapes and the forced vibration problem for vibratory response are introduced. Results for a realistic numerical example are presented to compare the natural frequencies, mode shapes, and vibratory response which are obtained when the propeller coupling is neglected with those obtained with the propeller coupling included. In general, the natural frequencies are shown to change by less than 2 percent. The modes shapes can show significant change. Vibratory response can be either increased or decreased. Some cases show that neglecting the propeller coupling can result in more than a 50 percent  underprediction of the vibratory response. The coupling effects are greatest when a torsional natural frequency obtained with the propeller coupling neglected and a longitudinal natural frequency obtained with the propeller coupling neglected converge. 

- Shaft alignment in ship repair : three case studies – P. C. Jackson – 1990, January.

In ship repair, there are many times when the propulsion shaft has to be realigned after repairs have been completed.

This paper looks at some of the theoretical approaches to shaft alignment an some of the techniques for alignment.

Three different cases are examined to demonstrate how the principles work in the dock and some of the problems incurred. The three cases involve vastly different shaft systems with different repair and alignment problems.

- Computer-aided alignment of ship propulsion shafts by strain-gage methods – M. N. K. Rao, M. V. Dharaneepathy, S. Gomathinayagam, K. Ramaraju, P. K. Chakravorty, P. K. Mishra – 1991, March. 

A generalized procedure to compute all bearing reactions using finite-element and strain-gage techniques is explainded. A computational algorithm for computing optimum bearing offsets both for new design as well as existing ships to get optimum bearing reactions is presented along with a numerical example. Advantages of the strain-gage method over other methods in working out a proper shaft aligmnent are described. A procedure to estimate the existing reactions in all bearings with the aid of strain gages, even for the case of three inaccessible bearings, is explained. By this feature, the strain-gage method is shown to be complete in itself and need not be supplemented by other convention al methods. An ideal architecture for shaft alignment computer software is explained. A technique for online shaft diagnosis in operational conditions using strain gages and onboard computers is shown. 

Volver
* Shallow water

- A preliminary design method for the prediction of squat in shallow water – A. Millward - 1990, January. 

The variation of squat with speed in shallow water has been shown to be important with the sinking of the ferry Herald of Free Enterprise, yet it is not easily predictable, particularly at higher speeds. The squat characteristics of a number of ship models have been analyzed and an empirical method of predicting the squat at subcritical speeds has been devised. This method has been compared with data from the model tests of the Herald of Free  Enterprise and has shown good agreement. 

Volver
* Shell

- Effect of openings in ring-reinforced shells – D. Deans – 1990, January.

The ring-reinforced shell is a primary structure used in the marine and industrial world. Stress and buckling analysis of such structures is generaly based on axisymmetric analysis wherein all openings in the shell are neglected. In real life, such structures have a large number  of  openings often made in a random manner.  In order to design an appropriate reinforcement at such opening, it is necessary to carry out a detailed local stress analysis. Such an analysis  can be made either through the use of part models or by superelements which include the entyire structure, as well as the local reinforcement. Zoom analysis using the whole model is expensive and requires knowledge of multilevel superlement techniques. Analysis using part models is cheaper and can be equally reliable. This paper investigates  the effects of openings on the stress distribution in ring-reinforced shells, such as submarines, using a finite-element model. The stress concentration factors (SCF’s) in areas adjacent to the opening are determined from this analysis, Using these SCF’s, modeling rules for utilization of part models are developed and recommended for use. 

- The design of an eight-oared rowing shell – C. A. Scragg, B. D. Nelson – 1993, April.

Rules governing the design of rowing shells do not restrict basic hull parameters. In designing a new eight-oared rowing shell for international and Olympic competition, the authors sought a high speed, minimum drag hul form, subject only to the constraints on minimum displacement and roll stability. An investigation of optimum hull parameters using analytical determined resistance curves was made. Optimum hull parameters for both deep and shallow water racing are presented. Using the hull parameters determined for minimum resistance at racing speeds in shallow water, several new hull forms were created and analyzed in both deep and shallow water. Two promising final design candidates were proposed for model-scale testing. Results of both steady and unsteady tests are presented.

Volver
* Ship design

- The practical application of economics to merchant ship design – H. Benford – 1967, January

Naval architects and marine engineers should apply practical economics to decision-making in ship design.  

A commercial ship is not an engineering success unless it is also a potentially profitable investment. Profitability is related to technical characteristics, and these relationships should be understood by the designer. The paper gives a brief outline of several economic methods applicable to ship design, pointing out that the choice of criterion depends on such circumstances as whether revenues are predictable or not. It continues with suggested methods for estimating weights and building costs for ships. The problems of predicting annual transport capacity and operating costs are discussed in detail. There follow several comments on the practical application of all the foregoing ideas to decision-making in ship design. Sample studies are appended. Numerical values given in the paper are only intended to indicate trends. There is no intent to present on estimating handbook; the emphasis is entirely on principles and methods of application.

- Great Lakes ore-carrier economics and preliminary design – O. Krappinger – April, 1967

Based on factual data from many sources the author has derived a compendium of information useful in the preliminary design of Great Lakes bulk carriers. The paper explains facile methods for estimating speed and power, weights, building costs, and operating costs for ore carriers ranging up to the 1000-footers allowed by the new lock at Sault Ste. Marie. The author uses this information to derive a parametric study of optimum design  characteristics. He concludes that the biggest possible ship is not necessarily the most economic unless particular attention is paid to expediting its port turnaround. The Appendixes explain how to apply probability theory to estimating weights, building costs, and annual transport capability. The material can be applied to any sort of ship and is of interest to the entire profession, not just to engineers in the Great Lakes area. 

- The design of a hinged tanker – J.W. Boilston, W.A. Wood – 1967, July.

This paper outlines the thinking behind the decisions that went into the design of a proposed Suez Canal tanker.

To make the ship as big as possible, while meeting the constraints of the Canal, it is designed with a hinged hull. 

This arrangement  permits an increase in size while also reducing the cost and weight of the structural hull. Na analysis of wave action shows that horizontal bending moments become dominant in establishing scantlings. 

The problem of designing a suitable hinge is discussed and a relatively simple solution proposed. Model tests indicate that only a to 6-percent increase in resistance is experienced because of the hinge configuration. Further refinements in design could reduce even this small increment. Tests in waves indicate that hinged-ship motions will be greater than those of a non-hinged ship of similar dimensions.

- The RCN’s application of method study to ship design – K.P. Farrell, R. Rudge, I.B. Engh – 1967, July.

This paper presents a summary of the philosophy of Work Study and illustrates how the Royal Canadian Navy has applied these techniques to the design of naval vessels. Procedures and methods are outlined and several examples of the application to ship design are presented.

- Computer definition of ship characteristics – T. P. Boumis – 1968, July. 

Computer techniques are widely used by the marine industry to implement the phases of  conceptual, preliminary, and detail design of ships. Application of computers to augment the definition of ship characteristics is rapidly increasing. Governmental agencies and leading private concerns have already resorted to the use of computers and expend considerable efforts in program developments. Computer application is a new cost element  in ship design;  thus, consideration should be given to developments that will render the computer a useful and cost-effective  tool to the industry. Cost-effectiveness compels the analyst and the designer to distinguish between mere use which they should avoid, and usefulness which they should seek. The increasing trend to employ systems analyses to ship design is greatly facilitate by using computers. System and sub-system definition and optimization offer excellent opportunity for useful computer application. The desired extent of analysis and design dictates the function and the appropriate program construction to be employed. Current practices and future trends indicate that short, specific programs are usually the most useful and that large programs should be developed using special techniques and  processors only if the program would serve an existing or projected need. This discussion outlines pertinent thoughts on current program utilization and also on development and construction techniques to facilitate computer definition of ship characteristics. 

- Computer simulation applied to facility design and performance evaluation – T.P. Dunn - 1969, July.

This paper describes how a computerized simulation model was utilized to evaluate initially the design and later the performance of the  New Steel Fabrication Shop of Newport News Shipbuilding and Dry Dock Company. Included are descriptions of the model and its development, the shop, and exhibits which are illustrative of model output.

- CASDOS- A system for the computer-aided structural detailing of ships: present status - B. W. Romberg, C. E. Roth, III – 1969, July.

The Naval Ship Engineering Center is sponsoring the development of a computer system whose output will be information necessary to fabricate the structural components of naval surface ships. This output will be in the form of graphics, printed output and numerical control tapes.The system, given the acronym CASDOS for Computer Aided Structural Detailing of Ships, is now at a point where implementation trials can begin. This discussion describes the present state of development, illustrating the principle inputs, outputs, and program structure. The description is centered around use of the system rather than program design and file structure, and should be of interest to individuals involved in ship production. 

- Ship design and the computer – H. Nowacki – 1970, July. 

The paper discusses current trends in computer aided ship design, and the effects computer use may have on the scope and style of ship design.

- Ship design aspects of oil pollution abatement – E. S. Dillon – 1971, July.

The present paper presents an overview of measures which can be taken in basic designs of ships to facilitate

Elimination of intentional oil discharges and minimize accidental oil spills in the event of collision or stranding.

The author discusses economic impacts of alternative solution for coping with oily ballast and oily wash water disposal. In like manner, various tanker compartmentations contribute to reduction of probable oil outflow from collision or grounding injury. Certain arrangements yield dual benefits of protection against accidental spills as well as clean-ballast capacity to partially or completely eliminate the oily-water disposal problem.

- Application of computer techniques for the construction of a 1000-feet Great Lakes ore carrier – J. R. Lindgren, Jr. – 1972, January.

This paper describes the application of numerical control to the construction of the bow and stern of a 1000-ft Great Lakes ship. Samples of the computer input and output are included.

- A new approach to numerical fairing and lofting – J. S. Letcher, Jr. – 1972, April.

A procedure is set forth for generating a table of offsets describing a fair hull surface without recourse to iterative fairing of the lines. A mathematical representation of the entire surface is built up from a small number of defining functions (either graphically or analytically described) whose shapes are closely related to features of the usual lines drawings. Although the method us fast enough for hand calculation, two ways are suggested for employing machine computation; one resulting in offsets sufficiently precise to eliminate further fairing from the full-scale lofting. Completely worked-out examples of both the graphical and the computer procedures are appended.

- Design and development of an air cushion vehicle amphibious assault landing craft - F. F. Herman – 1973, January.

The U. S. Navy has recognized a need for substantial improvement in the performance and cost effectiveness of ship-to-shore movement of personnel and material. Coupled with this is a desire to provide additional flexibility of operation. These requirements can be achieved through the use of the air cushion vehicle concept. The paper presents the principal characteristics, together with the underlying design and development philosophy, of a 165-ton craft designed to meet the Navy’s requirements, which is at present in the construction phase.

- System integration of the GTS Euroliner (container-ship) from conception to operation - D. B. Carpenter, J. G. Holburn, D. A. O’Neil – 1973, January. 

Contained herein is a description of the methodology utilized in determining the ship characteristics and equipment selection. In addition, the authors describe in detail the various ship systems and the organization formed for supervision of construction. Of particular interest is the technical team formed prior to construction and the uneventful sea trials of a new design with a unique propulsion. 

- Design and economics of integrated tug-barge systems – R.P.Giblon, R.J. Tapscott - 1973, July.

The paper discusses the reason for the current interest in integrated tug-barges and outlines their history leading up to current developments in such designs, citing specific examples. Propulsion plants are discussed and single-screw and twin-screw propulsion systems are compared. The paper discusses a number of applications, both commercial and military, for which integrated tug-barge systems would be particularly suitable because of the flexibility offered by the detachable, interchangeable power plant (tug), and the relative lower first cost and operating cost when compared with a ship. The relative economics of tug-barge tankers operating under the U. S. flag are examined for two services; namely, an international route and a domestic service. 

- Discussion notes for a review of progress in design of large SES –W. F. Perkins, Jr. - 1975, July.

These notes are prepared to highlight some of the points in a review of progress in the development of oceangoing surface effect ships over the past ten years. In 1965, considerable interest was generated with respect to the application of large more than 4000 tons – SES in ocean commerce. Since that time, considerable effort has been devoted to addressing the technical design problems associated with such ships. Emphasis has shifted in the near term to a military ship of about 2000-tons gross weight. Nonetheless, many of the design solutions to technical problems at the 2000-ton size are applicable to any large, high-speed SES. Thus, progress and success in the Navy programs can lead eventually to commercial application of SES. 

- The Steerbear System at Sun Shipyard – E. Schorsch – 1975, April.

The Steerbear System is a comprehensive computer-based design and steel processing system is production use at Sun Ship. The paper reviews Sun Ship’s decision to switch to numerically controlled burning, its choice and development of the Steerbear System, and its present state of use. Future developments are indicated.

- Structural design of aluminum crewboats – J. S. Spencer – 1975, July. 

This paper is a commentary on the design of crewboats and similar deep-vee-hulled planing boats constructed of aluminum. It includes a description of curent design practices and significant problems encountered in the design process. It suggests techniques that can be used to avoid deficiencies in the strength and integrity of the hull. 

Mathematical expressions that will enable the naval architect to estimate design loads over any portion of the hull bottom have been developed from the latest research efforts, and it is hoped that future full-scale testing wiil refine even further the methods of predicting slamming loads. Recommended design loads for other parts of a vessel, and allowable design stresses, are also given. A worked example has been included to demonstrate the design process for a typical Gulf of Mexico crewboat.

- General considerations regarding the structural design of high-performance ships - G. Sorkin, C. H. Pohler, A. B. Stavovy, F. F. Borrielo – 1975, July.

Reliability of structures is an overriding consideration in the design of high-performance, weight critical ships which require design with new materials having high strength-to-weight ratios. These high-strength materials can be susceptible to catastrophic failure in the presence of small flaws, such that the initiation and propagation of cracks by cyclic loading of the structure is of the utmost concern. Techniques for dealing with these problems, as they relate to structural reliability, are discussed, and the close relationships between problems of high-performance ships and aircraft is examined. The current need to rely on large-scale validation testing of vehicle structure and structural details is examined, with particular attention to the requirements for high-performance ship structures.

- Design of spherical shipborne LNG cargo tanks – R. D. Glasfeld – 1976, July. 

The paper deals with the analysis and design of the spherical Moss-Rosenberg-type cargo tanks being employed in the General Dynamics 125,000 cubic meter LNG ships. The discussion includes tank design requirements, determination of dynamic forces, determination of hull-tank interaction, tank stress analysis, tank stability analysis, and fracture mechanics analysis. An overview of methods of analysis and significant results is presented.

- Subcritical crack growth and ship structural design – P. H. Francis, J. Lankford, Jr., F. F. Lyle, Jr. – 1976, April.

A review is made of the factors which influence subcritical crack growth in conventional and high-strength, low-alloy Steels of the type used in primary and secondary welded ship structures. The types of influencing factors considered are the metallurgical parameters, the fracture mechanics of the crack tip processes, the loading state, and the mechanisms of environmental attack.The fatigue process is separated into the crack initiation and (subcritical) crack propagation stages, and the relative influence of the above factors is discussed for each of these stages. Following this review, a basis for a design criterion is established for safe-life design of welded cargo ship structure. Two specific criteria are advanced; one which utilizes only the endurance strengths if the weldment types employed for constant amplitude cyclic loading, and the other which sums the initiation and propagation lives each as governed by a spectral load distribution. These two criteria are compared, and existing gaps which need to be closed to elevate the confidence in the criteria are pointed-out.

- MV Silverado – T. B. Wilson – 1978, April.

The design, construction and testing of a 120-ft fiber glass reinforced plastic (FRP) motor vessel are described.

Designed by and built under the supervision of the author, Silverado is the largest FRP commercial vessel in the world. Built to class and under survey for unrestricted ocean service, it represents an incremental step forward in fiberglass technology accomplished by the private sector of the economy. Powered by two marine diesel engines, Silverado is a high-performance vessel built to luxury yacht standards of finish and accommodations. She is equipped with a viewing and trim tabs for speed optimization. A description is given of the design chronology, the materials utilized and those available, the design process and the author’s philosophy of design, the production process, installed equipments, classification society requirements, material tests and results, and an example of the economics of FRP construction. 
 

- Formulation of the U. S. Navy ship design speed-power margin policy – J. J. Slager, C. A.Tomassoni, P. M. Covich – 1979, July. 

This paper describes the analyses used in deriving data which are applicable to formulation of the U. S. Navy’s speed-power margin policy. Corrections made to the powering predictions and trials data for the ships in the data base, in order to achieve equitable comparisons of predicted powering performance and powering performance actuallly measured during full-scale trials, are described; the power margins derived from these comparisons are presented. It is shown that the statistically derived margin values provide an appropriate basis for a speed-power margin policy and the small changes to the current interim NAVSEC speed-power margin policy may be desirable. 

- Design and construction of the new Staten Island ferries – E.J. Ciechon, L.N. Hairston - 1979, October. 

Although cycloidal propulsion is well known and has been widely accepted in European service for many years, its application in the United States are relatively rare. The reasons for selecting this unique propulsion concept for the two new ferries now under construction for Manhattan-Staten Island service are described in this paper, as well as the design and construction problems encountered.


- Has stability delayed the delivery of your tug? – J. F.McGowan, R.B. Meyer – 1980, January.

The authors present a simplified method of stability analysis applicable to tugboats which must be reviewed by the U. S. Coast Guard for load line asignment. The paper includes a brief review of tugboat stability leading up to the present criteria applied by the Coast Guard. The present criteria are included. The proposed method consists of two or three conditions which, upon satisfactory analysis, provide considerable leeway to the tugboat captain in the manner in which he operate his vessel. The method of analysis and necessary definitions and interpretations are presented. The authors have made note of especially troublesome areas of design and some good design practices which will improve the stability of tugboats. 

- The ubiquitous barge: some trends in barge design and construction in British Columbia - Ward, T. C. – 1980, January.

This paper briefly reviews barge construction in British Columbia, Canada in the 1970’s. Changes in the material handling systems for barges serving the forest products industry are outlined. The design of the fore end structure of unmanned barges to withstand slamming forces in heavy seaways is discussed. Progress in the design of the bow form and skeg configuration of larger barges and specific resistance characterisitics of a wide variety of barges are examined. The practical effect of the application of some aspects of the 1966 Load Line Convention to unmanned barges and the possible effect of recently promulgated Canadian Interim Stability Standards for this type of vessel are discussed. Finally, trends in the use of radio-controlled remote operation of anchors and ballasting pumping systems, emergency/pickup gear, and paint coating systems favored by the Canadian West Coast tug and barge industry are outlined. 

- Practical procedures for technical and economic investigation of ship structural details - D. Liu, A. Bakker – 1981, January.

Local structural problems in ships are generally the result of stress concentrations in the structural details. The intent of this paper is to show that costly repairs and lay-up time of a vessel can often be prevented, if these problem areas are recognized and investigated in the design stages. Such investigations can be performed for minimal labor and computer costs by using finite-element analysis techniques. Practical procedures for analyzing structural details are presented, including discussions of the results and the analysis costs expended. It is show that the application of the finite-element analysis technique can be economically employed in the investigation of structural details. 

- A computer system to derive developable hull surfaces and tables of offsets – J. S. Clements – 1981, July. 

The fairbody, chine and sheer lines of a proposed vessel are represented by cubic spline functions. Between each pair of chine lines that ruled surface is generated which has the same tangent plane at all points of each generator or ruling line. A procedure based on the multiconic development of a surface is used to modify the given chine lines to ensure that no ruling lines intersect at a point within the surface. The result is a developable hull surface. A simple method is suggested for fairing the modified chine lines and the steps necessary to generate tables of offsets from ruling-line intercepts are outlined briefly. 

- Bulk cargo inventory costs and their effect on the design of ships and terminals – H. Benford – 1981, October.

Conventional approaches to marine transport economics consider only the shipowner’s interests; the cargo owner’s interests are usually ignored. The intent of this paper is to recognize both interests so that shipowner and cargo owner by acting in unison, can minimize the costs of physical distribution. Taking this widerangle view involves, as a start, a recognition of the inventory value of the goods in transit. But, it should also recognize the costs of stockpiling the goods at each end of the voyage. This paper shows how traditional ship economic criteria can be modified to recognize these incremental factors. A case study is used to illustrate the application of the economic principles proposed.   

- Potential impact of twenty year hindcast wind and wave climatology on ship design - S.L. Bales, W. E. Cummins, E. N. Comstock – 1982, April.

This paper highlights some features of the Navy’s new climatology which appear to extend designer’s capability to realistically assess ship performance. The climatology provides global wave and wind parameters statistics, identifies the occurrence and persistence of some heavy weather conditions, and promises to permit a substantial upgrading of wave directionality and spectral shape models. Effects of these features are summarized in terms of predicted performance of several naval combatants. 

- Effects of supertanker house proportions on stack exahust plume – R.M.Conachey, M. J. Kidwell – 1982, April.

A freeboard model of a supertanker was tested to determine relationships between house proportions and the occurrence of deck contamination from stack exhaust. The model was placed upside down in the Webb Institute water flow channel; dye was ejected from the stack to simulate smoke exhaust. Equations relating house and stack proportions are derived from fig. 13, 14 and 15.

- A calculator-based preliminary ship design procedure – T. Lyon – 1982, April.

The use of computers in naval architecture has increased greatly over the past few years and their usefulness is now being more fully exploited. However, some small firms and individual naval architects do not have access to a computer, due to the high cost, and until recently have had to use more tradittional methods. The development in hand-held, programmable calculators mean that these machines can now execute quite complex  programs and yet are within the financial range of the individual. In this paper, a ship design procedure is introduced which utilizes the capabilities of the Texas Instruments TI-59 calculator and PC-100 printer, but is general enough to be implemented on other calculators and computers. The procedure was developed to aid the designer in selecting the principal dimensions for a new design. Thus for a quite small investiment the naval architect has gained many of the advantages of the computer, and the programs provide a poweful tool in design work. The procedure has been developed for use with general-cargo ships and bulk-carriers, numerically the most common types of ship, but could easily be extended to other ship types, such as oil tankers, cargo liners, and containerships.

- Influence of ship design and fabrication on underwater maintenance and repair - R. S. McCord – 1983, April.

By increasing the scope ot diver operations and decreasing the time to accomplish these tasks, it is possible to lengthen the time between normally scheduled drydockings, minimize the time a ship needs to remain pierside for repairs (when the underwater task is the critical event in readying the ship for sea), and decrease the frquency of emergency drydockings. The method of approach used is to identify many of the common underwater tasks performed on ships and the problems associated in performing  these tasks. Proposals are then offered that may alleviate these problems. This can be done by making the tasks less complicated, improving the tools used by the diver, or eliminating the task altogether. The discussion presents the basic format of how the operations are performed and how the designer and fabricator may interface with these operations. 

- Arrangement of navigating bridge with emphasis on bridge visibility – C. Fay, R. W. Henry, E. J. Holler – 1985, July.

This paper examines the influences that help to determine merchant vessel bridge arrangement; in particular, it focuses on navigating bridge visibility. The efforts to develop bridge visibility guidelines both nationally (U.S. Coast Guard/Maritime Administration) and internationally (International Maritime Organization) are discussed. The paper concludes with a practical approach on integrating bridge visibility criteria into a vessel’s conceptual design.  

- A comparison of offshore patrol vessels – M. S. Kazek – 1985, October. 

This is a comparative naval architecture analysis of Royal Navy, Norwegian and Indian Coast Guard vessels. 

Standard design statistical and estimating techniques were used to identify and compare the principal factors which ifluence the design of the offshore patrol vessels (OPV’s) studied. The investigation covers design requirements, ship characteristics, hull form, speed and propulsion, habitability, arrangements, stability and seakeeping. The analysis of the design leads to the conclusion that offshore patrol vessels are ships with limited but well-defined missions. This results in designs which are simple and functional in order to emphasize basic performance for a set monetary investment. 

- Application of probabilistic methods to engineering estimates of speed, power, weight and cost – B. L. Hutchison – 1985, October. 

The development and growth in the application of probabilistic methods are traced up to the present time and it is concluded that such methods are now widely accepted. The maritime engineering community currently employs probabilistic methods in a few instances, but the opportunity for wider applications seems to be great. Especially promising candidates are those activities that are currently regarded as estimates, such as weight estimates, cost estimates, and speed and powe estimates. Example applications to each of these three estimating problems are presented, illustrating both the methods and the advantages of adopting the probabilistic perspective, including measures of the dispersion in certainty in the estimating process is shown to be simple and useful. It is concluded that the maritime engineering community should give serious consideration to greater use of probabilistic methods.

- The Lockheed space shuttle rocket retrieval ship – T. Lamb, A. M. Loudon, R. J. van Slyke – 1986, April.

This paper describes the design and construction of a 200-ft rocket retrieval ship for West Coast space shuttle operations. The ship, MV Independence, is designed to retrieve the reusable solid rocket booster casings from each launch of the space shuttle. Construction design and technical management of the project are outlined and a typical rocket retrieval mission is described. Updated information on builder’s trials and mission performance is appended.

- MV City of San Francisco: design and operations – P. A. Gow, E. C. Hagemann, R. E. McComb, P. M. Watson – 1986, July. 

One of the most active areas of vessel construction and operations today is in the field of excursion and dinner boats.

Vessels for this service range from the austere, purely functional sightseers to those which serve meals in the style of finest restaurants, in an atmosphere intended to enhance marketability. This paper describes the MV City of San Francisco, a totally modern dinner/excursion boat, providing first-class dining within the style of the 1920’s passenger steamers.

- 12-meter design: state of the art in 1986 – R. F. van Hemmen – 1986, October.

A number of factors have contributed to renewed efforts in using engineering methods to design 12-meter yachts.

This paper describes the wide range of engineering methods used during the design and development  of 12-meter Yachts, and clarifies how the data resulting from the use of these tools can contribute to better performance. The strengths and weaknesses of each tool are identified, and is is shown that, next to hard engineering numbers, an artiist’s touch and experience are still required for designing an outstanding 12-meter. 

- The reproduction of the Godspeed – D. Stewart, W. Boze – 1987, April.

The authors, and designers, of the reproduction of the 17th century Godspeed present the criteria used to design, build, launch, and sea trial the 1984 reproduction. Foul weather notwithstanding, the reproduced Godspeed reenacted the Atlantic crossing in 1985 and his home-based at Jameston, Virginia. 

-The influence of hierarchical decisions on ship design – W. F. Smith, S. Kamal, F. Mistree – 1987, April.

The design of engineering systems involves the design of dependent subsystems and the integration of these into a whole. A typical system has the characteristics of being multileveled, multidimensional, and multidisciplined in nature.

It it this complexity which causes problems for the designer in making well-founded decisions. A decision support technique has been developed which offers a structured facility for the design of the subsystems and for the modeling of the interaction which is present between subsystems. The method, employing optimization procedures, allows all aspects of the system design to be considered  concurrently, to produce the “best” solution, as defined by the specifications. This is in contrast to the traditional design method, which is iterative and cyclic in nature, involving sequential reevaluation and refinement. In this paper, the effectiveness and efficiency of the decision support problem approach is demonstrated using the hierarchical characteristics of a design for a barge. The barge problem, though basic in form, is comprehensive in concept and tutorial in nature. As a formulation for “system” optimization, it uses a computer-based method for solution and illustrates the virtues of a multilevel/multidisciplinary approach to design and decision-making. It also exhibits the same characteristics and provides valuable insight into the solution of the more complex problems encountered in practical ship design.  


-Conceptual design of a medium-endurance research vessel optimized for a mission flexibility and seakeeping – B. L. Hutchison, D. H. Laible – 1987, April. 

This paper reports on a study to define a large, medium-endurance general-purpose oceangoing ship that can carry out an effective research program in any of the five disciplines (biological, chemical, geological, geophysical and physical) that characterize modern oceanography. The general requirements specify a vessel of the same size but of greater capability, than the present large vessels in the University-National Oceanographic Laboratory System fleet, carrying a team of about 25 researchers to most areas of the world’s ocean in reasonable comfort and providing a platform that will allow more overside and laboratory work in high sea states than is now possible. Other general requirements discussed herein include flexibility, low noise and vibration levels, and economy. The latter point requires that the emphasis on increased capability does not obscure the need to develop vessels that are economical to construct and operate.

- Microcomputer software for computer-aided ship design – M. G. Parsons, K. P. Beier - 1987, July.

The rapid evolution of the microcomputer has changed the software needs of today’s naval architects. The Department of Naval Architecture and Marine Engineering at the University of Michigan has been a leader in the application of computers in ship design education. The computer environment readily available to the department’s students has changed dramatically in the past few years with the evolution of the Computer-Aided Marine Design Laboratory within the department and the creation of the Computer Aided Engineering Network (CAEN) within the College of Engineering. The microcomputer facilities available to the students are briefly described. To fully integrate this capability into the department’s curriculum, a coordinated suite of computer-aided ship design software has been developed for use on the Macintosh and IBM-PC/XT/AT microcomputers provided for the students. To support the use of this and other software on a wide range of computers, a portable, device-independent computer graphics subprogram package M-PLOT has been developed. The educational philosophy behind this designsoftware and its scope, capabilities, and use in ship design education are described. Examples of the use of selected programs are presented to illustrate these capabilities. Plans for the future work are outlined. The effort is well toward the goal of a complete, microcomputer-based ship design software environment. 

- An increased role of controllability in ship design – R. A. Barr –1987, October.

Historically, ship controllability and maneuverability have played only a small role in the design process. The need for an increased role of controllability in ship design is considered. It is proposed that the methods needed to implement such an increased role are available, including methods required to characterize acceptable or desirable performance, predict performance, and relate performance to ship geometric characteristics. The use of available maneuvering databases and collections and available systemtic series data is emphasized. The current and potential future role of classification societies and regulatory or advisory bodies is briefly considered. 

- The use of CAD in ship design – W.W. Van Devender, Jr. – 1988, January.

This paper outlines the methods of implementation for computer-aided design (CAD) and manufacturing within the shipbuilding industry. It is intended show the most productive methods of computer-aided design and manufacturing based on logical research and development within a major shipyard. The differences between conventional methods and 3-D modeling are examined. Each topic is explained briefly to the extent that is possible to derive positive results from the implementation of 3-D modeling; illustrations stress the point. The results described herein are achievable using current application packages presently available as a result of a commitment of progressive upper level management to achieve the maximum productivity from the latest technology available. 

- Recollection of some personal experiences in ship design and research-Possibly amusing or embarrassing – M. St. Denis – 1989, April.

There is an old saying that a title tells half the story that follows, and the title of my talk is long enough to do just that, so that it makes for a good beginning. However, there is also another old saying that a talk should always be given a title that is short, the reason being that the short title and, consequently, the whole content of the talk will thus be more easily remembered –or perhaps it is that they will be more easily forgotten – I cannot recall who first made such a statement. Perhaps it was me. In case it may well be an ancient saying. I decided on thre length of the title by tossing a coin. How else? 

- System safety engineering as applied to ship design – M. Halebsky – 1989, July.

This paper describes the applications of System Safety Engineering (SSE) during the design development phase of a ship program. The major objective is to incorporate safety into the initial ship design, including consideration of maintenance and operating safety. Accomplishment is by safety analyses which identify potential safety hazards and recommend specific actions to eliminate or minimize the hazards. The principal types of analyses performed are the preliminary hazard analysis, the subsystem hazard analysis, the system hazard analysis, the operating hazard analysis, and the fault tree analysis. Hazards are classified  from Category I (catastrophic) to Category IV (negligible).

Corrective action follows in order of precedence in which the preferred approach is to eliminate or control the hazard by means of the basic design, and the least desirable approach is to attempt to avoid the hazard by means of operating procedures. 

- A preliminary design method for the prediction of squat in shallow water – A. Millward - 1990, January. 

The variation of squat with speed in shallow water has been shown to be important with the inking of the ferry Herald of Free Enterprise, yet it is not easily predictable, particularly at higher speeds. The squat characteristics of a number of ship models have been analyzed and an empirical method of predicting the squat at subcritical speeds has been devised. This method has been compared with data from the model tests of the Herald of Free Enterprise and has shown good agreement. 

- Overview of Coast Guard plan review for high-tec ship design – J. A. Watson, W. M. Hayden – 1990, January.

The competitive nature of the marine industry has compelled ship and drill rig owners to expect vessel designs which operate more efficiently and are less expensive to build. Designers have abandoned the “old reliable” rule based designs of the 1960’s and 1970’s in favor of the state-of-the-art, high-tech approaches to reduce design unknows.

Analysis techniques include six-degree-of-freedom motion simulation, finite-element structural analysis, fatigue and fracture mechanics techniques, structural and component reliabiities, and electronic on-board monitoring systems. At the Coast Guard Marine Safety Center, where construction plans are reviewed and approved, evaluating the safety of these designs is not an easy task! Unlinke the rule-based designs, there are no “cookbook” formulas for doublé checking the designer’s calculations. An acceptable level of safety must be established and the design approach must be proven for its application to be accepted. Unfortunately, the level of safety that is built into the “rules” is not completely clear, se “acceptable” becomes difficult to establish. This paper diiscusses the requirements and capabilities of the Coast Guard commercial vessel plan review program and proposes an alternative plan submittal procedure for nonstandard designs. 

- The application of critical methodology to the management of ship design programs - J. P. Chappell – 1991, March. 

A case study of Critical Path Management (CPM) and the application of this concept to the management of ship design programs are presented. The evolution of modular ship construction and its attendant influence on design products have created a need for an integrated management approach. CPM is presented as the preferred method of managing the effective integration of ship design with ship construction. Although CPM was established in the 1940’s, it was not a practical alternative for managing complex , large-scale projects until mainframe computers became widely available to American business. The CPM process is essentially one of developing a computer model of the management plan required to meet the primary goals of the ship design program. By modeling a management plan that includes the key elements of both design development and ship construction in an integrated computer environment, accurate schedules and resource requirements are produced. More importantly, if the performance to these schedules deviates, either positively or negatively, the net impact to the program is immediately known.

- Ship maneuverability analysis using steady-state techniques – V. Asinovsky,  K. N. Huang, M. C. Oakes – 1991, May. 

This papers discusses the application of steady-state techniques to maneuverabilty, position-keeping and track keeping analyses in the ship design process. A two-step method of calculating the diagram of steering is described.

The first step gives an approximate solution based on a preliminary analysis of the relationship between the drift angle and the angular velocity of ship in the steady turn. The second step solves the nonlinear equations of motion using an iterative process.  In the second step of the solution, the hull’s  hydrodynamic characteristics are introduced into the equations of motion directly in numerical form without a preliminary approximation by analytical functions. Assumptions about the kinematic parameters of motion are not used. This results in increased accuracy of the calculations. The hydrodynamic characteristics of the hull, rudder and appendages, and their interaction are considered separately. Position and track-keeping analysis using an approach similar to the used for the calculation of the diagram of steering is discussed. 

- Ship of the future – K. Paetow – 1991, July.

In 1980 work began on one of the most intensive and comprehensive marine research and development projects – the German Ship of the Future. The main task was the reduction of the operational costs of a vessel. After five years of work the project was successfully finished with the maiden voyage of the first SdZ prototype ship. The paper describes first the R&D project itself. The organizational structure, the financial background and some examples of development topics are explained. The second part deals with the conversion of the outcomes of the R&D project into a reality of a containership. The third part gives, by example of some focal points of the newly developed  ship service technique, a broad description of the HDW-SdZ prototype ships and their economy. A short outlook to further  developments concludes the

 paper. 

- SEAWOLF design for modular construction – S. E. Bevins, C. F. Clemens, Jr., E. E. King, T. H. Koger, Jr., R. R. Pollock – 1992, October.

There has been much discussion on designing for producibility, new and innovative construction techniques, changing traditional relationships between engineering design and construction planning, and the requirement for new design products providing information beyond the class design system viewpoint to support the construction of interim products. The purpose ot this paper is to continue the dialogue and provide some insight  into how the design process has changed by offering for discussion, information, or use the specific process that the SEAWOLF design agent is using today in the development of sectional construction drawings.

- Safer transport of oil at sea: a social responsibility for naval architects and marine engineers – P. G. Noble – 1993, April.

To meet the urgent worldwide demand for safer ocean transport of oil within the realistic economic constraints of the shipbuilding and operating industry, naval architects and marine engineers confront a major challenge. This paper examines several tanker design alternatives as well as the restrictions imposed by both U.S. and international rule makers. The benefits of double-bottom/double-hull construction, based on an analysis of comprehensive grounding accident data, are discussed, and measured to limit the outflow of oil in the event of a spill are examined. Improved officer and crew training, more precise and up-to-date navigation/position-keeping systems, enhanced maneuvering capability with collision-avoidance sonar, and better shore-based traffic management of tank ships are among the author’s recommendations to achieve the goal of safer transportation of oil at sea. 

- The impact of simulation-based design on today’s shipbuilders – M. A. Polini, D. J. Woley, J. D. Butler – 1997, January.

The Advanced Research Projects Agency (ARPA) sponsored the development of a prototype of the next-generation ship design system. The results of the project, titled Simulation-based Design (SBD), were demonstrated  in June, 1994. Based on its success and on the benefits it offers over today ‘s systems, ARPA has initiated a new program to fully develop SBD. The goal is to create a virtual environment in which a ship can be totally designed, manufactured,  operated, and evaluated before a single plate is cut, part is ordered, or piece of equipment is purchased. The ramifications of such a tool are widespread across both the commercial and naval shipbuilding markets, and SBD will, undoubtedly , lead to changes in the way we do business. Newport New Shipbuilding (NNS) was a partner on one of the teams responsible for developing one of the two prototypes considered by ARPA. As such, they have had an  opportunity to weigh the impact of sucha a system on today’s marketplace. This paper discusses some of the capabilities that SBD will provide to shipbuilders of the future, especially in the areas of concurrente design, coupled analyses (e.g. seakeeping and structural analysis), digital mockups, and manufacturing simulation. 

- Applying 3D product modeling technology to shipbuilding – S.J. Baum, R.Ramakrishnan 1997, January

Models created using 3D product modeling technology contain not only 3D geometry but also associative, parametric relationships and non-geometric information. 3D product modeling technology provides the apability to create a ship model which increases in fidelity as ther design matures and progresses from concept through detailed design, manufacturing and life-cycle maintenance. 3D product model data thus generated is available for close coupling of analysis with CAD model, visualization, interference detection, and automated generation of associative bills of material and drawings. Through simulation based design (SBD) technologies, 3D product models can be reviewed not only for engineering integrity, but also for producibility, manufacturability, and maintainability.  A technical approach for quantifying the cost benefits of using 3D product modeling technology for shipbuilding is presented.

- Titanic defended – J. B. Woodward – 1997, April.

Authors of popular books on the Titanic tragedy often criticize the design of the ship, e.g., writing that it was deficient in that it lacked watertight decks and longitudinal subdivision. On the other hand, experts in ship design spoke quite differently in the public evaluations of the ship that followed particularly in the Board of Trade investigation of 1912, and the SOLAS conferences of 1914 and 1929. Pertinent  excerpts from their findings and rule-makings are quoted, and discussed with respect to their posthumous application to the Titanic. With one exception, this process supports the present author’s assertion that the Titanic was neither an unsafe nor poorly designed ship.

- Design trends in high-speed transport – C. Kennel – 1998, July.

This papers presents a method for analyzing transport properties of competing ship types of interest for high speed commercial transport. Simple parametric relationships link requirements (speed, range, and cargo weight) to design characteristics (installed prower, ship weight, and fuel weight) for conventional and unconventional hull designs. 

These design trends are supported by data for a variety of ship types (monohull, catamaran, SES, hydrofoil, airship, ekranoplan) either currently or formerly in service. While the method is inherently general, the data selected is focused on large ships capable of transporting heavy cargoes over trans-oceanic distances at speeds of 40-100 knots.

- Dynamic response analysis of ship hull structures – T. V. S. R. A. Rao, N. G. Iyler, J. Rajasankar, G. S. Palani, K. Z. Zacharian – 2000, Summer. 

Finite-element modeling and use of appropriate analytical techniques play a significant role in producing a reliable and economic design for ship hull structures to dynamic loading. The paper presents investigations carried out for the dynamic response analysis of ship hull structures using the finite-element method. A simple and efficient interactive graphical pre-processing technique based on the “keynode” concept and assembly-line procedure is used to develop the finite-element model of the hull structure. The technique makes use of the body plan o a ship hull to build the finite-elemen model through an interactive session. Stiffened plate/shell finite elements suitable to model the hull structure are formulated and used to model the structure. The finite elements take into account arbitrary placement of stiffeners in an element without increasing the number of degrees-of-freedom of the element. A three-dimensional finite-element model and a procedure based on the Bubnov-Galerkin residual approach are employed to evaluate the effects of interaction between the ship hull and water. Mode superposition technique is used to conduct the dynamic response analysis. The efficiency of the finite elements and the procedures is demonstrated through dynamic analysis of a submerged cantilever plate and a barge when both are subjected to sinusoidal forces.

The dynamic responses exhibit expected behavior of the structure and a comparison with the results available in the literature indicate superior performance of the finite element and methodologies developed. Thus, the finite element models and the procedures are found to be efficient and hence suitable for the dynamic analysis of similar structures.

- Cargo ship bunker tanks: designing to mitigate oil spills – K. Michel, T. S. Winslow - 2000, October. 

Recent collision and grounding accidents have increased public and industry awareness of the risks of oil spills from bunker tanks. This paper sumarizes historical spill data for freighters, and provides case histories for representative collision, allision, and grounding casualties. Arranging double-hull protection around the bunker tanks is one means for mitigating the risk of spillage. The location and size of the fuel oil tanks also influences the likelihood and expected volume of oil spills. The relative effectiveness of these alternatives are explored using probabilistic oil outflow analysis techniques.

Volver
* Ship items

- Classification systems for ship items: a formal approach and its application - A. B-Biran – 1988, January.

Calculation of masses and moments of ship items is carried out mainly to establish the main ship dimensions, to assess intact and damage stability and to estimate cost. The mass properties of ship items can be systematically summed over subgroups, groups, and main groups of items if these are classified according to a hierarchical system. 

The process can be facilitated and eventually automated by assigning each item a classification number that induces the desired hierarchic system. Formal definitions and conventions are presented for constructing such numbers. 

Accepted classification systems such as SWBS, MARAD, and SFI were analyzed briefly in the light of the proposed formalism and corrections were proposedfor the MARAD system. The results of this analysis were used to develop a program for summing mass properties at the level of detail specified by the user, that is, at the level of subgroups, groups, or main groups of ship items. This program was written as part of a computer-aided design system integrated around a relational database. The availability of the program also enabled a significant reduction of the redundancy of stored data.  

Volver
* Ship operator

- Ship operator’s problems in today’s environment – W. G. Leback – 1990, January.

This article is a speech presented to the Philadelphia Section by one of the maritime industry’s leading spokesman.

Althoughit is not in the normal format of a formal technical paper, it is judged to be a timely presentacion on a subject of general interest to SNAME’s members and is therefore published in Marine Technology to provide wide distribution.

Volver
* Ship procurement

- Ship procurement – Isn’t there a better way? – C. Zeien – 1967, July

A healthy shipbuilding industry requires restoration of “normal” economics to the business of furnishing cargo ships to the American Merchant Marine. Ground rules must strengthen the buyer-seller relationship, encourage maximum selling and proposal efforts, inspire shipyard inventiveness and research and development, allow individual yard standardization of plans, and give value to a builder’s reputation for fair dealing, superior design, and good quality. Reduced dependence on direct government subsidy is essential to a healthy industry and should be sought through shipyard participation in financing, performance-type specifications, and an improved favorable tax structure.

Volver
* Shipboard systems and equipment

- Dynamic shock analysis of shipboard equipment – R.L.Harrington, W.S. Vorus - 1967, October.

A description and evaluation of the dynamic analysis method of determining the shock resistance of shipboard equipment is given. Development of equipment mathematical models is treated in detail, and the computational procedures used in conducting dynamic analyses are illustrated. Considerations in the preparation of dynamic analysis reports are discussed.

- Reliability and maintainability analyses of shipboard systems – R. L. Harrington, J. W. Coats, F. E. Farley – 1970, January.

The need of an increased emphasis on the reliability and maintainability characteristics of shipboard systems is discussed. Next, the current reliability and maintainability specification requirements are surveyed and their impact on the marine industry is reviewed. This is followed by a description and evaluation of the various types of reliability and maintainability analyses which may be applied to shipboard systems. Insofar as marine equipment are concerned, the major sources of data, their availability, and utility are also reviewed.

- Arrangement of shipboard piping by digital computer – J. B. Woodward – 1975, April.

A method of computerized arrangement of piping is described. It will choose a path for a pipe, including branches, if geometrical data specifying terminals, obstructing objects, and compartment boundaries are given to the computer.

The main path choosen typically follows a vertical route to a horizontal layer in which a minimum-length path can be run, followed by a vertical leg to the destination. The routing within the horizontal layer is accomplished by a dynamic programming adaptation. The routing of branches follows the same procedure as the main pipe, after a trial-and-error  selection of branch origins that are expected to give a near-minimum branch length. The paper outlines the method, describes some of the key techniques, and gives brief descriptions of the computer routines required, but complete description of the programming is not provided. Although the method is working on a development basis, it is judged to be unready for use in practical design. 

- Shipboard installation of fiber optic cable – R. V. Carstensen – 1979, April.

Fiber optic transmission systems using small-diameter glass rods to transmit light signals over long distances present an effective alternative to conventional copper cable for signal exchange on board ship. Connectors containing light sources (transmitters) and detectors (receivers), along with an impressive variety of fiber optic cable types, are now available from commercial sources at prices that compete favorably with conventional wire and cable. Marine qualification is expected in the near future. This paper presents a discussion of the advantages of fiber optic cable systems as a method of accomplishing signal exchange on board ships and outlines some of the problems that may be encountered when actually installing fiber optic and cable on ships. 

- Design and selection of shipboard microcomputer systems – S. C. Stockdale - 1983, January.

The computer industry term “microcomputer” typically refers to a small machine capable of serving one user at a time and costing only a few thousand dollars. The advanced technology of these machines coupled with skillful programming can give crew members tremendous flexibility and accuracy in fulfilling operational requirements. This paper reviews the physical characteristics of today’s microcomputers and gives specific details on three representational systems presently in use on board. A phiosophy for designing effective and well-received interactive programs is developed. Finally, an ideal development procedure, from inception to installation of a successful shipboard system is outlined. A simple glossary of computer terms is also included.

- A survey of shipboard piping design and fabrication – L. E. Williams, Jr., R. S. Oglesby - 1983, April.

Domestic and foreign practices relative to shipboard piping design, fabrication, and installation are discussed. The emphasis is on commercial shipbuilding practices. Individually defined phases of piping design, fabrication, and installation are discussed as well as various “integrated” approaches to each of these activities. Material presented is based largely upon on-site surveys by the authors of  21 domestic facilities, including 13 shipyards, four design  agents, two piping fabrication equipment manufacturers and two piping fabricators. Material from on-site surveys by the authors of four Western European shipyards is also presented.

- Computerized shipboard inventory management: the STIMS project – S. G. White, J. H. Keite – 1984, April.

Shipboard management of spare parts inventory has historically been labor intensive, ill-defined, and poorly managed. The author’s company has contracted with the Maritime Administration to create a shipboard system encompassing inventory management and requisitioning of spare parts. The system has been developed in such a manner that it is easy to manage, and can be easily adopted by other maritime corporations. The result of this project will provide significantly improved management of shipboard inventory, with a resultant decrease in vessel operating expenses. 

- An assessment of shipboard tank level indicating systems – J.E. Johnson, A.C. Rogers, R. L. Bass – 1984, July.

New closed loading procedures, safety issues, and pollution-related legislation have impacted the design and operation of tank gauging equipment. To focus on the technical and operational problerms and to provide solutions, a study was conducted over the period of September 1978 through April 1981. Information was acquired from owners and operators, North American, European and Japanese classification and regulatory bodies, and from gaging manufacturers worldwide. The tank gaging systems typically used for liquid bulk carrier applications are generically classified, and representative gaging units within the generic classes are assessed through laboratory and design review evaluations for the purpose of developing an all-encompassing type of approval standard. 

- Errata: an assessment of shipboard tank level indicating systems – J. E. Johnson, A. C. Rogers, R. L. Bass – 1984, October. (see above)

- Development of rigid inflatable boats for U.S. Navy shipboard use – D. W. Amick, R. Hamilton, C. E. Shields – 1985, July.

The Rigid Inflatable Boat (RIB) was originally developed as a gasoline outboard powered craft for surf zone rescue use by the Royal National Lifeboat Institution in the United Kingdom. The objectives were to provide a craft with extremely good stability characteristics to operate in steep onshore breaking waves without capsizing, and to improve the safety of operations alongside other vessels. Opean ocean rescue and boarding applications were of  interest to the U. S. Coast Guard because of the inherent stability and alongside safety of the RIB. Subsequent feasibility studies by the U.S. Navy indicate that the RIB would be superior in performance to the present 26-feet motor whaleboat, and could also reduce topside weight. The Navy opted for diesel inboard power for the RIB’s designated to be carried aboard combatant ships. A diesel-powered RIB was procured for concept evaluation by the U.S. Navy, and has undergone a series of trials and tests to establish smooth- and rough-water performance characteristics. The data acquired confirmed the theoretical performance predicted during the feasibility studies. This first RIB was deployed on a U. S. Navy DDG-993 Class ship utilizing an existing single-point davit.During that deployment, the RIB was launched and retrieved successfully at ship’s speeds up to 12 knots. Early indications are that this development program will result in a new  ship’s boat and an accompanying davit system which will provide the Fleet with a safe, high-performance craft which will greatly enhance operational capability and safety, and subsantially reduce topside weight. The enthusiasm of test and Fleet personnel who have operated the RIB attests to its superior performance and to a high degree of probability for success of the program. 

- The usefulness of response monitoring for estimation of bow structural loadings – G. L. Petrie, W. M. Maclean H. P. Cojeen, G. Schudel – 1986, July.

During the 1970’s , the Maritime Administration, as part of its Exploratory Research Program, supported the development  of shipboard instrumentation systems for the sensing of ship motions and structural responses and the prediction of response changes to be expected when a ship’s  course or speed is altered. Two systems were installed, one on the SS LASH Italia operating in the Atlantic/Mediterranean service and the other on the USNS Furman operating in trans-Pacific service. These systems were operated for several years during which time significant data were obtained on midship bending, bow accelerations, bow side frame stresses and rolling. Filtering allowed identification of slamming and green water events. SNAME Panal HS-2 (Impact  Loads and Responses), long in need of full-scale data on heavy-weather transient loading of the hull, wished to determine whether these data, collected for other purposes, could be useful for predicting the frequency and magnitude of loads on the bow flare structure due to slamming and green waters events. This paper presents the results of the investigation that was carried out and suggests some implications regarding the establishment of criteria for bow structure design in regard to loadings of this type.

- An integrated approach to shipboard system and equipment testing for improved maintenance management – C. Blatchley, J. Connors, A. Vecino – 1989, April.

Commercial operators today are required to maintain maximum vessels in-service levels and, with government vessel operators competing for decreasing operation funds, the management of ship maintenance and repair (M&R) has become a highly visible area which can have a significant impact on overall vessel operating costs.

As an approach to consolidate, improve, and simply better manage a vessel’s state of material condition and M&R requirements, an integrated shipboard Material Condition Assessment Program can be implemented  which provides  a comprehensive evaluation and assessment of th various critical components on a ship-specific basis.

This approach will integrate all vessel material condition assessment techniques and periodic surveys whose results can be used for advanced maintenance planning and budgeting. The approach and methodology employed and described in this paper are not new, having been tried and proven to varying degrees in the marine and related industrial fields, and are considered  within the constraints of day-to-day vessel operation and maintenance management.

- Fiber optics for shipboard sensing and information transfer – M. E. Zugger, R. E. Hoffman – 1990, November.

Fiber optics has been a rapidily growing field over the past decade. It has been utilized extensively by the telecommunications industry, an application which requires the transmission of large amounts of information at a high data rate. More recently, many firms have initiated development of fiber optic sensors. These are transducers that use purely fiber optic technology for sensing physical parameters, such as pressure, temperature, and strain. Trends and projections for ships of the future indicate that dramatically increased monitoring abd computer control will be necessary for most ship systems. Not only will automation be used for meeting reduced manning requirements, other economic constraints will require extensive machinery monitoring for improved maintenance scheduling. Integrated navigation systems on commercial ships will require high-resolution displays, and rapid data transfer between  satellite, radar, and bottom-sounding sonar navigation subsystems. These applications will require fiber optics both in data transfer networks and in sensors. This paper is intended to apprise the marine engineering community of the potential benefits which fiber optics networks and sensors bring to shipboard installations. A brief tutorial on fiber optics is given, including a discussion of space, weight, and data rate advantages; the various fundamental sensing techniques are explained, and examples of prototype and commercially available sensors for potential shipboard use are provided. The report concludes with an example of a commercial ship application, and an assessment of the action needed by the ship design community and sensor vendors to reap the performance, safety, and economic benefits of this technology.

Volver
* Shipbuilding

- Business and technical aspects of the building of Cape Breton Miner – Staff of Upper Lakes Shipping, Ltd. –1967, January.

The Cape Breton Miner has been in operation since June 1964. This vessel has transported and self-unloaded coal from Nova Scotia and U. S. A. , iron from Venezuela, Seven Islands’ peels, gypsum from Nova Scotia, and has recirculated grain through the unloading system in order to unload the grain from one hatch only. To operate successfully an unloading crew requires experience which each type of cargo in the particular vessel. The hull design, the boiler automation, the all-belt unloading feature can be considered completely successful. The sea speeds and performance in ocean storms has been as predicted from trial results. The Cape Breton Miner encountered a full galé in the North Atlantic in January 1965, experiencing winds gusting up to 80 mph. A large American liner suffered considerable damage from this same storm. A sister ship Ontario Power  was delivered to the owners in May 1965. 

The latter vessel is of the same hull design and includes all the features of the Cape Breton Miner. Several minor Changes were introduced in order to better the unloading performance.

- LNG marine carrier construction – J. L. Howard – 1972, July.

The author describes the several concepts around which the existing marine LNG containment designs are formulated. The Kvaerner-Moss spherical containment system without secondary barrier is discussed in some detail. The design analysis of that system is presented in a step-buy-step fashion as actually performed, along with descriptions of tank materials research and structural experiments which supplement the analytical work.

The fabrication sequence of the spheres is discussed, and the welding procedures used for both aluminum and 9 percent nickel steel are included.

- Large-size LNG tankers building – A. Gilles – 1972, July.

The largest LNG tankers presently in operation are the SS. POLAR ALASCA and SS. ARTIC TOKYO, of 71,500 cubic meters capacity each, operating between Alaska and Japan since 1969. Three 125,000-cu m ships were ordered in 1970 by El Paso Natural Gas from Chantiers France-Dunquerque; they are intended to carry LNG between Algeria and trhe East Coast of the United States. Right now 160,000-cu m and even 200,000 cu m tankers are under construction.

- Application of pre-outfitting during construction of ammunition ships AE 32-35 - R. A. Goldbach – 1973, January. 

The paper describes installation of pipe, electrical work, machinery, and ventilation systems in structural assemblies of AE Class ships prior to ways erection at Ingalls Shipbuilding Division. The pre-requisites of planning, material, required facilities, and working drawings are examined. Organizations and implementation problems are also discussed together with that work which is most appropriate to pre-outfit.

- Conversion of Seamaster cargoliners to full containerships – H. F. Munroe - 1974, April.

It is the intent of this paper provide certain specific design information on the operator’s decisions leading to accomplishment of a major 5-ship conversion program and follow that background summary with comments on the post-conversion service performance. The paper is intended to supplement  and/or complement  a paper simultaneously prepared by the conversion contractor covering actual detailed planning and accomplishment of the conversion.

- Assessment of the Japanese shipbuilding industry – K.Masubuchi, K. Terai – 1974, July

This paper first discusses the status of the Japanese shipbuilding industry – how the industry has grown, where shipyards are located, what types of ships are fabricated, etc. It then describes historical changes of the Japanese shipbuilding industry, in the 1950’s and before, in the 1960’s, and in the 1970’s and the future. The paper discusses advancement of ship construction technology – developments through the 1950’s, in the 1960’s, and in the 1970’s and the future – as well as factors that contributed to the growth of the Japanese shipbuilding industry.

- The national shipbuilding research program, 1971-1976 – J. J. Garvey – 1976, October.

This paper is a description of the organization and operation of a unique research program sponsored by the Federal Government in full partnership with the U. S. shipbuilding industry. The objective of the program is to improve the productivity  of this industry and to reduce Government subsidy. Since the program begun in 1971, almost 90 projects have been funded by the Government at a cost of $ 15 million. In addition, the industry has contributed in manpower, material, and facilities in excess of $ 5 million. The bulk of the projects involve development and demonstration of production technology for shipbuilding. These includes welding, material handling, ship outfitting, production methods, manufacturing automation, and production-oriented design. In addition to describing the technical and organizational content of the program, the paper is intended to be a case study os a successful government/industry approach to improve the total innovation process with a mature industry. 

- Building and operating experience of spherical-tank LNG carriers – J. L. Howard, R. S. Kvamsdal,K. Naesheim – 1977, April.

A summary of the analytical and experimental bases of the spherical-tank LNG carriers of the Kvaerner-Moss design is given. Primary attention is paid to a complete description of the experience from building spherical tanks in both 9 percent nickel steel and aluminum, including such critical areas as welding, non-destructive testing, maintenance of tolerances, and repairs of defects. The results of stress and temperature measurements made in the cargo tanks under test are compared with earlier predictions from analytical studies. Operating experience with the cargo system is reported.

- Update: domestic LNG vessel construction – T. G. Connors – 1978, January.

The paper gives a picture of the progress of the present domestic LNG vessel construction program over the past four years, dealing exclusively with three U. S. shipyards constructing LNG vessels under the Construction Differential Subsidy (CDS) program. The paper dwells largely on the specialized facilities, equipment and techniques required and the problems encountered in the construction of LNG cargo containment systems for three designs and shows successful solution to those problems. 

- MV Silverado – T. B. Wilson – 1978, April.

The design, construction and testing of a 120-ft fiber glass reinforced plastic (FRP) motor vessel are described.

Designed by and built under the supervision of the author, Silverado is the largest FRP commercial vessel in the world. Built to class and under survey for unrestricted ocean service, it represents an incremental step forward in fiberglass technology accomplished by the private sector of the economy. Powered by two marine diesel engines, Silverado is a high-performance vessel built to luxury yacht standards of finish and accommodations. She is equipped with a viewing and trim tabs for speed optimization. A description is given of the design chronology, the materials utilized and those available, the design process and the author’s philosophy of design, the production process, installed equipments, classification society requirements, material tests and results, and an example of the economics of FRP construction. 

- Design and construction of the new Staten Island ferries – E.J. Ciechon, L.N. Hairston - 1979, October. 

Although cycloidal propulsion is well known and has been widely accepted in European service for many years, its application in the United States are relatively rare. The reasons for selecting this unique propulsion concept for the two new ferries now under construction for Manhattan-Staten Island service are described in this paper, as well as the design and construction problems encountered.


- The ubiquitous barge:some trends in barge design and construction in British Columbia - T. C. Ward – 1980, January.

This paper briefly reviews barge construction in British Columbia, Canada in the 1970’s . Changes in the material handling systems for barges serving the forest products industry are outlined. The design of the fore end structure of unmanned barges to withstand slamming forces in heavy seaways is discussed. Progress in the design of the bow form and skeg configuration of larger barges and specific resistance characteristics of a wide variety of barges are examined. The practical effect of the application of some aspects of the 1966 Load Line Convention to unmanned barges and the possible effect of recent promulgated Canadian Interim Stability Standards for this type of vessel are discussed. Finally, trends in the use of radio-controlled remote operation of anchors and ballasting pumping systems, emergency/pickup gear, and paint coating systems favored by the Canadian West Coast tug and barge industry are outlined.

- Planning and scheduling hull production operations – H. J. Ruehsen – 1981, April.

Many factors determine how productive or, in comparison with other shipbuilders, how competitive a shipyard is. 

Among those, the manner in which a project is planned is one of great influence. The purpose of this paper is to bring forth those elements in the planning process that are believed to play the most important roles in achieving management control over project cost and timely completion. The scope of this paper is limited to the planning and scheduling of hull production operations. Although somewhere hull production and outfitting como together, it is felt that a separate discussion is appropriate since ready-for-outfitting dates must first be met in the hull propduction area. The planning and scheduling operations described begin generally with the award of a new contract or possibly sometime before.

- The Sea Bus story, part 1: History, design, construction and operation of a marine rapid transit system – J. N. Case – 1981, October.

Sea Bus is a mass marine transit system designed in preference to a fixed structure across a 1.75-nautical mile body of water. The floating terminals of bonded post-tensioned concrete are designed to accommodate an extreme tidal range of 17 ft. They are E-shaped with two slips per terminal. The aluminum oassenger vessels are double-ended catamarans powered by four steering right-angle drives placed at the ends of each demihull. The power units extend through the keel. The 400 passengers on the ships disembark and 400 more come aboard simultaneously through 12 sets of matching ship-terminal doors. The loading-unloading operation takes about 40 sec. Operation with two vessels over 31/4 years (17 June 1977 to 17 Sept 1980) has indicated an extremely reliable operation with a mechnical dispatch reliability of greater than 0.999. The worldwide market for energy, labor, and capital-efficient mass marine transit systems to replace bridges and tunnels which merely promote energy, labor and capital waste is staggering.

Sea Bus as is, and in modifiable form, is applicable in many of these potential world market areas. 

- A synthesis of aluminum crewboat structural design – W. A. Henrickson, J. S. Spencer - 1982, January.

The need exists for a simplified structural review guide to enable U.S. Coast Guard marine inspectors to verify the structural adequacy of aluminium crewboats. The authors have developed such a guide. Typical existing crewboat forms and service speeds have been used to reduce the determination of impact pressures to a function of length and displacement. A design stress limit for the cyclic loading of the bottom structure has been determined based on wave observation data. Plating design has been verified by a comparison of sizing by beam theory versus  elastoplastic analysis. A simplified grillage analysis has been used to determine the level of support provided by longitudinal plate girders or keelsons. A worked example and tables of section moduli for typical extrusions attached to plating are included as appendices.

- Conversion of the USNS Chepachet to the OTEC-1 Platform – H. D. Ramsden - 1983, January.

With the award of the OTEC-1 Early Ocean Test Platform contract, the Department of Energy took a giant step toward developing a oractical system to extract energy from the sea. A World War II T2-SE-A 1 tanker was selected for conversion to serve as an OTEC-1 platform. The ship conversion involved installing a centerwel (moonpool); modifying centerline cargo tanks Nos. 2, 3 and 4 to house the heat exchangers, pumps and auxiliary equipment; and modifying centerline tank No. 9 as an auxiliary power substation. The platform is a single-point-moored in a 4000-ft water depth where warm surface water is used to evaporate liquid ammonia, and cold water from  2250 ft condenses ammonia gases utilizing a Rankina cycle. The major objective of the program is to test heat exchangers for efficiency.

- Building a new cable ship – G. A. Uberti – 1983, July.

Early in 1984, the first ship designed from the keel up as a U. S. Navy cableship will be placed in service. The USNS Zeus will join the small fleet of converted and modernized cableships, allowing one of the old ones – over 30 years old – to be retired. The 513-ft Zeus is designed for accurate station-keeping and track-keeping. It can lay cable over the bow and over the stern, and is able to low a sea plow for burying cable as it is laid. 

- Design, construction, and operation of a 36 250-ST self-unloading collier with a coal - fired steam plant – R. W. Baseler – 1984, October.

The Energy Independence, first coal-fired collier built in America in over 30 years, was delivered to the New England Collier Company on August 6, 1983. In her first year of operations she has brought nearly 2 ½  million tons of coal from the coal fields surrounding Chesapeake Bay to New England power plants at Salem and Brayton Point. This innovative vessel embodies advanced technology in both its power generation and cargo systems, and, as its name implies, represents an important new resource to the New England power consumer. This paper reviews the initial design requirements, the design development, and the trial and post-delivery performance of Energy Independence.

- The shipbuilder’s choice: fitness for service, or the medicine man? S. G. Morrison - 1985, April.

Hundreds of thousands of dollars are spent on needless weld repairs on every major ship built in the United States. 

This results from the use of irrational weld acceptance standards whose source can be traced to the conviction, developed among shipbuilders and operating agencies during World War II, that all welds must be completely sound.

Forty years of research have demonstrated that adherence to traditional workmanship standards costs vast sums and contributes little to real quality. It is possible to develop fitness-for-purpose standards, based on principles of fracture mechanics, which will improve quality and reduce cost at the same time. 

- The estimating and administration of commercial shipbuilding contracts – J.A. Byington - 1985, July. 

The author condenses his many years of experience as a chief estimator of a large shipyard. He explains the organization of commercial shipbuilding contracts in the United States, and presents current cost data applicable to tugs, barges, product tankers and ferries. Cost information on general shipyard functions, voyage repairs and change orders is also presented. The guidelines for planning, preparing the estimate, and administrating are used to anyone dealing with shipbuilding contracts.                       

- The Lockheed space shuttle rocket retrieval ship – T. Lamb, A. M. Loudon, R. J. van Slyke – 1986, April.

This paper describes the design and construction of a 200-ft rocket retrieval ship for West oast space shuttle operations. The ship, MV Independence, is designed to retrieve the reusable solid rocket booster casings from each launch of the space shuttle. Construction design and technical management of the project are outlined and a typical rocket retrieval mission is described. Updated information on builder’s trials and mission performance is appended.

- Design and construction of the coastal tanker MT Eastern Sun – R.G. Terry, D.N. Lore - 1986, October

This paper discusses the Eastern Sun, a 26 000-bbl coastal tanker delivered to Sun Transport  in May 1985. The ship's design and mission requirements are described. Rationale for the vessel’s particulars and proportions  are explained. The design of the ship, its systems and cconstruction are described. Operating experience from eight months of service are reviewed. 

- The reproduction of the Godspeed – D. Stewart, W. Boze – 1987, April.

The authors, and designers, of the reproduction of the 17th century Godspeed present the criteria used to design, build, launch, and sea trial the 1984 reproduction. Foul weather notwithstanding, the reproduced Godspeed reenacted the Atlantic crossing in 1985 and his home-based at Jameston, Virginia. 

- Conversion of San Clemente class tankers to hospital ships for the U. S. Navy - A. R. Reid, D. S. Huff. J. C. Cameron – 1987, July.

This paper describes a program – unique in the history of U. S. Navy ship procurement – to convert two 90 000-dwt crude oil carriers into hospital ships. The San Clemente class tankers, of 894 ft length overall, proved ideally suited to the conversion because (1) the long, parallel midbody design offered large, open spaces for the installation of modularized hospital and habitability units; (2) the ships’ hydrostatic characteristics were favorable to the addition of new upper deck structures; and (3) the ships’ hydrodynamic reception and underway medical operations. Under the programmatic direction of Naval Sea Systems Command, the conversions were accomplished by National Steel and Shipbuilding to meet U. S. Coast Guard and American Bureau of Shipping regulatory requirements for passenger   ships. The ships will be operated by the Military Sealift Command of authorized medical missions. 

- Renovation of the floating White House – P. A. Gow, J. N. Waterhouse – 1987, July.

Built in 1934 as a cutter for the U. S. Coast Guard, the Potomac achieved its notoriety while serving for ten years as a yacht for the President of the United States, Franklin D. Roosevelt. Through 50 years of changing technology, marine regulationds, and fashion, this 165-ft (50.30 m) vessel has made sometimes halting way, escaping the scrapping yard, and is today sitting in Oakland, California awaiting renovation. The goal of the owner, the Port of Oakland, is to use the Potomac as a floating museum carrying passengers on an excursion into the late 1930’s. In the fall of 1984 the Association for the Preservation of the Presidential Yacht Potomac (APPYP), managers of the Potomac, contracted with Nickum & Spaulding Associates, Inc. (N&SA) for engineering services. N&SA was to generate a shipyard bid package that would produce a restored vessel acceptable to the U. S. Coast Guard as a Subchapter H passenger ship. This paper reviews the vessel’s history and examines some of the design compromises necessary to make the Potomac as historically accurate as possible while meeting the current marine regulations and museum function requirements.

- Analysis of Japanese and Korean shipbuilding prices – A. C. Landsburg, A. Jenks, S. Lee, E. B. Schimier – 1988, January. 

The general elements of international shipbuilding costs and prices, including a brief overview of the shipbuilding market for the past 10 to 15 years, and a discussion of the factors which influence both the cost and price of a vessel are presented. Also included is a computer database of ship sales-price information for vessels contracted for in Japan and Korea during 1980-1984. The database was developed and maintained at the Maritime Administration for use in providing routine periodic reports analyzing shipbuilding prices and studying trends in the market.

Recent computer-aided studies of rhe trends and parametric relationships of that five-year period are described and explained. 

- Computer representation of numerical expertise for preliminary ship design – A. H. B. Duffy, K. J. MacCallum – 1989, October.

In the early stages of ship design a considerable amount of experience and knowledge is used to build and evaluate empirical models with known design relationships. However, computer-based systems which aim to assist this stage have tended to concentrate  on the analytical aspects of the process and have not been successful  in integrating with this expertise and benefitting from it. This paper presents some of the results of a program of research into methods and representing knowledge of empirical numerical relationships used in these early stages of the design process. The work is based on an experimental system, DESIGNER, described in early papers. The DESIGNER system is used to carry out a series of evaluation of design sessions, using a warship design model. By examining the progress toward a set of design goals and the classes of interactions used, an improved understanding of the requirements of an interactive numerical design system is developed. As a consequence, methods have been developed to handle approximate values and relationships, to include design margins, and to represent explicitly in the system the definition and use of goals, or design requirements. Using a design model representing a bulk carrier, the paper then presents a worked example to illustrate the use of the new numerical knowledge techniques. It is concluded that the techniques could make a useful contribution to any interactive numerical design system which aims to provide improved use of expertise. 

- U. S. Commercial shipbuilding in the 1990s: the global context – J.P. Carson, B. Lamb  1990, November. 

Since 1982, only five orders for commercial oceangoing ships – all for Jones Act trades – have been placed with U.S. shipyards, largely because the U. S. yards have not been price competitive with foreign shipyards. However, broad economic developments have taken place worldwide during the late 1980’s. Given the current and likely situation into the 1990s, will it be possible to build ships competitively in the United States? This paper provides a market-base framework for analysis of these developments and discusses how the U. S. competitive position has improved. Based on market analysis, near-term opportunities for construction of replacements for the aging domestic fleet may be a  stepping stone to longterm opportunities for construction of ships in international trades. Suggetions for actions by U. S. shipbuilders, shipowners, and Government are provided. 

- Responsibilities pertaining to drawing approvals during ship construction and modification – K. W. Fisher – 1991, November. 

This paper discusses the obligations and responsibilities of the shipowner and the shipyard pertaining to the approval of drawings during ship construction or modification, and the resolution of disputes that frequently arise as the result of misinterpretation of or ambiguity in contract language. The reasons for transmittal of drawings between the builder and contractor (shipowner) are reviewed, and sample statements from standard contracts in the U. S., Europe, and Japan are compared. The author fashions a typical conflict between principals which exposes the confusion produced by ambiguous definitions in contract language. 

- Organization theory and shipbuilding: a brief overview – T. Lamb – 1992, April.

The paper presents the author’s viewpoint of the subject rather than the results of an extensive group survey or study. The paper reports that U.S. shipbuilding organizations have not utilized and therefore have not benefited from recent organizational theory knowledge of effective organizations. Existing U. S. shipbuilding organizations all tend to the mechanistic type. Unfortunately, the high efficiency and tightly controlled operations that the mechanistic type is supposed to provide are not being achieved. The bleak picture painted in this paper may not be representative of the current surviving U.S. shipbuilding organizations and it would be reassuring the author to hear of successes and meaningful improvements in the shipyards through the application of organization theory. The paper first discusses, generally, organization theory, its need and availability.Then an approach for its application is offered. Finally, the author describes

His study of the structures and effectiveness of shipbuilding organizations.

- SEAWOLF design for modular construction – S. E. Bevins, C. F. Clemens, Jr., E. E. King, T. H. Koger, Jr., R. R. Pollock – 1992, October.

There has been much discussion on designing for producibility, new and innovative construction techniques, changing traditional relationships between engineering design and construction planning, and the requirement for new design products providing information beyond the class design system viewpoint to support the construction of interim products. The purpose ot this paper is to continue the dialogue and provide some insight  into how the design process has changed by offering for discussion, information, or use the specific process that the SEAWOLF design agent is using today in the development of sectional construction drawings.

- Applying 3D product modeling technology to shipbuilding – S.J. Baum, R.Ramakrishnan 1997, January

Models created using 3D product modeling technology contain not only 3D geometry but also associative, parametric relationships and non-geometric information. 3D product modeling technology provides the capability to create a ship model which increases in fidelity as ther design matures and progresses from concept through detailed design, manufacturing and life-cycle maintenance. 3D product model data thus generated is available for close coupling of analysis with CAD model, visualization, interference detection, and automated generation of associative bills of material and drawings. Through simulation based design (SBD) technologies, 3D product models can be reviewed not only for engineering integrity, but also for producibility, manufacturability, and maintainability.  A technical approach for quantifying the cost benefits of using 3D product modeling technology for shipbuilding is presented.

- Shipbuilding’s supplier base: outlook for the ‘90s and beyond – D. S. Stabler – 1993, July.

A reviewof thew outlook for American shipbuilding and its supplier base as both enter the ‘90s is presented. The inexorable link between demand at shipbuilder level and revenue for suppliers mandates analysis of both macro and micro economic conditions. Included is a review of the shipbuilding industry, factors determining contracting levels and direction as well as the resultant impact upon domestic suppliers. As a focus for future action, the current status of the supplier  base is presented, including projection of what fallout can be anticipated in light of thr anticipated reduction in funding levels for naval shipbuilding. Recommendations for mitigating these impacts including philosophical change in DOD contractor management strategies, development of a more commercially-oriented Navy and a revised focus for U.S. trade policy on shipbuilding, are presented. The paper concludes that the Government must work directly with shipbuilders and their suppliers to ensure that America maintains her capability to produce the warships necessary for defense and reestablishes her ability to maintain economic well-being via production of her own link to worldwide commerce.

 - A cost-effective approach to penetrating ship structure – G. Rivinius, M. Tedesco - 1997, April.

During the design of the first Sealift Conversion at the National Steel and Shipbuilding Co., it became apparent that existing standards related to penetrating ship structure would result in a costly system layout. The decision was made to develop an improved strategy for follow-on Sealift ships. This paper describes a structural study and approach to maximizing penetration sizes with the least compensation required. The strategic reasons for performing the study, the technical study itself, and the resulting implementation through revised standards are discussed.

- Weight control and monitoring in fiberglass yacht construction – J.N. Miner –1998, April.

Weight considerations are common to all ship and boatbuilding, but fiberglass yachts have rticular propensities for weight growth. The dynamics which exist among the designers, builders, vessel owner and naval architect require attention to specific areas to ensure a successful conclusion to the project. 

- Beyond double-hull: river tank barge conversion to Great Lakes hazardous chemical service – J. T. Lehman – 2000, Winter.

The retrofit of a double bottom to a 25,000 bbl standard Mississipi River tank  barge and its conversion for coal tar cargo service on the Great Lakes are described. A unique estructural arrangement made the etrofit to OPA-90 and IBC Code requirements economically feasible. Cargo pumping and heating systems are coveed in detail, as are the special handling requirements of coal tar as a marine cargo. The story of the project’s development and execution is explained, as well as the combined U.S. and Canadian regulatory requirements that were overcome.

Volver
* Shipping

- An interim status report on the energy crisis and its effect on world shipping - J. J. Nachtsheim, W. T. Sansone – 1974, April .

At the time of writing, the newspapers are filled with the subject of the energy crisis. Retail price of gasoline have gone up significantly; gas stations often are out of gasoline and frequently closed. The Arab oil states embargo however, has been partially lifted. Up to this time two impacts have already been clearly felt in marine shipping. These are availability and price. World prices for residual fuel and diesel oil for ships have gone up dramatically; the availability has also been critical . as a result,  significant changes can be expected in world shipping and reduction in port calls may very well result. 

- Expert system applications to ocean shipping – A status report – J. J. Dumbleton - 1990, September. 

Artificial intelligence has been emerging as one of the fastest growing technologies during the past five years. One subset of this discipline that has experienced phenomenal growth, when measured by spending levels by the commercial sector and all levels of government, is that of Expert Systems. The development of Expert Systems applications for shipping operations has also been growing, albeit at a somewhat slower rate. However, a number of very innovate systems are nearing completion in the United States, as well as in Europe and Asia, that will radically change how vessels are operated and managed. This paper provides an overview of Expert System concepts, a discussion of the Maritime Administration’s  program of research and implementation of this technology, and a review of systems and other projects that are nearing completion in the United States as well as abroad. The paper concludes with prospects for future development of Expert Systems as the merchant fleets of the world look for ways to improve their competitiveness. 
 

Volver
* Shiprepair

- Influence of ship design and fabrication on underwater maintenance and repair - R. S. McCord – 1983, April.

By increasing the scope ot diver operations and decreasing the time to accomplish these tasks, it is possible to lengthen the time between normally scheduled drydockings, minimize the time a ship needs to remain pierside for repairs (when the underwater task is the critical event in readying the ship for sea), and decrease the frquency of emergency drydockings. The method of approach used is to identify many of the common underwater tasks performed on ships and the problems associated in performing  these tasks. Proposals are then offered that may alleviate these problems. This can be done by making the tasks less complicated, improving the tools used by the diver, or eliminating the task altogether. The discussion presents the basic format of how the operations are performed and how the designer and fabricator may interface with these operations. 

- Shaft alignment in ship repair : three case studies – P. C. Jackson – 1990, January.

In ship repair, there are many times when the propulsion shaft has to be realigned after repairs have been completed.

This paper looks at some of the theoretical approaches to shaft alignment an some of the techniques for alignment.

Three different cases are examined to demonstrate how the principles work in the dock and some of the problems incurred. The three cases involve vastly different shaft systems with different repair and alignment problems.

-The successful production of a competitive fixed-price ship repair job – H. P. “Bud” Stewart – 1997, April.

A step-by-step procedure for the production of a ship repair job is presented. The principal participants and their interelationships are identified. The benefits are described. Related topics are discussed.

Volver
* Shipyard

- Computer simulation applied to facility design and performance evaluation – T.P. Dunn- 1969, July.

This paper describes how a computerized simulation model was utilized to evaluate initially the design and later the performance of the  New Steel Fabrication Shop of Newport News Shipbuilding and Dry Dock Company. Included are descriptions of the model and its development, the shop, and exhibits which are illustrative of model output.

- Planning for the construction of Tsu shipyard – A. Hayashi – 1970, April.

Tsu Shipyard is the newest and most modernized shipyard in Japan. It was planned and constructed by Nippon Kokan on newly reclaimed land. This paper presents the fundamental technical approaches used to plan its layout, to determine the capacity of facilities, and to design the dry docks with their accessories.

- New shipbuilding dock at the Sparrows Point Yard – J. Foster – 1973, January.

In May, 1972, the first keel was placed in Bethlehem Steel Corporation’s new shipbuilding dock at Sparrows Point. 

This dock increased the width capability at the Sparrows Point Yard from 106 to 192 ft and provided for the construction of tankers up to 300,00 dwt. In addition, the larger lifting capacity, up to 250 tons, fit it with the yard’s other new facilities and allowed for the placing of larger units.

- The prediction of shipyard costs – L. S. Summers – 1973, January.

This paper presents the function, operating methods, a few problems, and suggested solutions for the estimator of a shipbuilding or ship repairing firm. Specifications and their effect on estimating are discussed. The advantages to operator and yard alike that may obtained by using clear, simple, and unambiguous specifications are mentioned.

The possibilities of standardized terminology to assist in achieving these advantages are also reviewed.

- Assessment of the Japanese shipbuilding industry – K. Masubuchi, K. Terai - 1974, July.

This paper first discusses the status of the Japanese shipbuilding industry – how the industry has grown, where shipyards are located, what types of ships are fabricated, etc. It then describes historical changes of the Japanese shipbuilding industry, in the 1950’s and before, in the 1960’s, and in the 1970’s and the future. The paper discusses advancement of ship construction technology – developments through the 1950’s, in the 1960’s, and in the 1970’s and the future – as well as factors that contributed to the growth of the Japanese shipbuilding industry.

- Application of government quality program specification MIL-Q-9858A to shipyards - R. T. Clark, Jr., D. B. Lewis, Jr. – 1976, April.

All aspects of the design, construction, overhaul, and repair of naval ships are directly affected when the Navy includes in its contracts a requirement that a sipyard implement a quality system which complies with the requirements of MIL-Q-9858A, “Quality Program Requirements”. This paper explores the Government’s original intent for application of the specification, summarizes the evolutionary process through which it came to be invoked in Naval shipbuilding/repair contracts, and outlines methods by which it might be effectively utilized by shipyards. Pertinent sections of the specification are discussed with particular emphasis on how they relate to the specification as a whole. The paper concludes that the requirements of MIL-9858A, objectively implemented by both shipyards and Government, can be of substantial assistance in obtaining better ships at lower costs, but concedes that such is seldom the case in practice.

- Bayou boat building as related to modern tug design – G. Rook – 1978, January.

Of utmost importance to the nation’s economy are the oil and gas reserves off our Atlantic and Pacific Coasts and in the Gulf of Mexico. In order to develop these reserves, it is necessary that a wide range of offshore support vessels be available. The small-boat yards of South Louisiana are the recognized leaders in the construction of these offshore support craft. The paper traces the evolution of these small-boat yards from the early days of offshore drilling to the present, bringing out many of the problems encountered along the way.

- Predicting overhaul costs in public shipyards – J. J. Bryan – 1978, October. 

Historical cost control data are reviewed on a nondimensional basis and a method is developed for fixed princing large, high-risk overhauls in public shipyards. This method is then applied as a control measure to monitor the projection of end cost. Recommendations are given which could improve the Shipyard Management Information System (MIS) and the shipyard’s ability to utilize information contained in this system. By using the fundamental conceopts presented in this paper as an educational tool, funds administrators can further develop the cost prediction, analysis and control processes. 

Volver
* Shrouds

- Utilization of propeller shrouds as steering devices – S. J. Gordon, P. T. Tarpgaard - 1968, July.

The utilization of non-symmetric propeller shrouds to develop a force perpendicular to the propeller axis is explained and several possible applications and configurations are outlined. A theory is developed for the prediction of magnitude and direction of this side thrust. A specific application is made to a semi-circular shroud used in place of a conventional rudder. Advantages predicted are a significant increase in turning force, together with complete elimination of rudder appendage drag and an increase in propulsion thrust of approximately 5 percent. Results of preliminary experimental investigation show that the theory gives a good approximation to actual results for thrust coefficients up to about 5. 

Volver
* Slamming

- Analysis of slamming stresses on SS Wolverine State – W. Maclean, E. V. Lewis - 1973, January.

A study has been made of slam-induced midship stresses on a general cargo ship in North Atlantic service.The slaminduced stresses superimposed on wave stresses were treated statistically for different Beaufort numbers in the range of 4-10. It was found that although the percentage of records with slamming increases with Beaufort number, the overall frequency of slamming first increases and then decreases with Beaufort number. This is because the higher Beaufort numbers occur less often than lower numbers. As for the magnitude of slamming stresses, it was found that the statistics are relatively insensitive to Beaufort number and hence to sea condition. It is shown that this finding is accounted for by the reduction in speed and/or change of course that is normally adopted by the master as weather becomes more severe.

- ARCO tanker slamming study – P. Lacey, R. Edwards – 1993, July.

ARCO Marine currently operates ten tankers which move crude oil from Valdez, Alaska to West Coast ports of the United States. These tankers range in size from 70 000 to 265 000 dwt and operate throughout the year in the harsh environment of the North Pacific Ocean. Some of these ships have experienced bow structural damage, presumably due to slamming in heavy weather conditions. In late 1990 ARCO initiated a program with Artec Offshore, Inc. and Ocean Systems Inc. to investigate slamming of ARCO tankers. This ongoing effort focuses on three issues: the frequency of occurrence and intensity of impacts; the relationship between the impact character-istics, sea conditions, and ship motions, and the development of an onboard slam monitoring and warning system. During the winter of 1991 data were collected aboard two ARCO 190 000 dwt San Diego Classe tankers. This paper describes the data acquisition program, including the problems encountered, the preliminary interpretation of the collected data, and plan for continuation of the program. 

Volver
* Sloshing

- Three-dimensional sloshing of water on decks – M. S. Pantazopoulos – 1988, October.

A methodology is proposed to solve the problem of the three-dimensional flow of water sloshing on the deck of a vessel, and to calculate the resulting forces and moments at the center of gravity. The Eulerian equations of motion of the water particle for imcompressible inviscid shallow water flow are formulated with respect to a system attached to the oscillating vessel. The system of the nonlinear hyperbolic equations of motion is solved numerically using Glimm’s method (random-choice method). Complex flow patterns consisting of oblique bores and “swirling” motions of the water on deck were revealed, for a vessel oscillating in roll and pitch motions, for a wide range of excitation frequencies. Large accumulation of water occurs at the corners while parts of the deck become dry. Significant  rolling moments due to sloshing are exerted on the vessel. These must be taken into account when the dynamic response of the vessel is studied. 

Volver
* Small craft, boat, vessel

- Gas turbine propulsion for high-speed small craft – A. W. McCoy – 1968, July.

This paper presents the results of marine gas turbine propulsion studies related to small craft of the high-speed planing hull type. These include appraisal of craft performance requirements for both transportation and patrol mission profiles. A substantial increase in both service speed and craft productivity may be realized with gas turbine propulsion. A combined power system is analyzed for loiter/cruise/dash patrol missions, and the operational tradeoff flexibility that may be realized is illustrated. Comparisons of existing gas turbine engine types and their utilization in marine propulsion systems with pump-jets and propellers of both fixed- and controllable-pitch configurations are included. Marine gas turbine power system integration is discussed, with and example illustrating design considerations associated with a turbo-marine power system that includes capability of an optional three-mode power-level operation. An appendix describes significant features of several gas turbine test craft.

- Small boat safety: the Alaskan King crab boat experience – R. L. Storch – 1980, July.

A two-year-long research project concerning vessel safety problems in the Alaska king crab fishery was recently completed. Preliminary results of the casualty analysis part of the study were presented in “Alaskan king crab boat casualties”, Marine Technology, January, 1978. This paper presents the first results of the casualty analysis, and then applies those results to recommended safety-oriented design features. Although these recommendations were formulated to apply spedifically to king crab boats, in many instances they may be applied to any of the related classes of small boats, commonly referred to as industrial vessels. Design recommendations are presented in the areas of vessel arrangements, subdivision, procedures for performing stability calculations, and the format for presenting stability information. Specific recommendations are made concerning deckhouse location, lazarette design, and crab tank size, including a rule-of-thumb free-surface limit. A sample stability information report form is also presented. Human factors are shown to be extremely important in king crab boat casualties. Design features that can reduce the indidence and severity of human error are discussed and procedures to increase communication between naval architects and fisherman are proposed. 

- Small vessel hull form optimization for heave and pitch performance – A. Zborowski, S. R. Sainsbury – 1988, October.

The Ship Motion Program (SMP) originally written for a mainframe computer system has been adapted for use in the IBM PC microcomputer family and subsequently applied to study ship seakeeping performance. The converted program, referred to as the Ship Seakeeping Characteristics Program (SSCP), was utilized for a parametric study on the influence of the main form parameters on heave and pitch performance for the British Ship Research Association (BSRA) trawler series of geomatrically related forms. From the results of this study an optimum form has been indicated and its geometrical features defined. 

- Small craft software catalog – The Small Craft Committee of SNAME – 1988, October.

This catalog was envisioned as a reference for naval architects specializing in small craft design who do not have access to a large main frame computer.

The Society of Naval Architects and Marine Engineers makes no claims regarding accuracy or validity of the programs listed and will not be responsible for claims resulting from the use of this catalog, or the programs listed.
   

Volver
* Sonar

- On the flow-induced structural noise of a ship’s sonar dome – V.B. Rao – 1987, October

A detailled study on the importance of flow-induced structural noise os ship’s sonar dome and its relative contribution to ship’s sonar self-noise is presented. Flow-induced dome wall vibration statistics subjected to a turbulent boundarylayer flow are computed using a suitable mathematical model describing the turbulent boundary-layer pressure fluctuations. Various noise and vibration sources contributing to sonar self-noise are experimentally analyzed. The measured hull vibration amplitudes are compared with calculated dome wall vibration amplitudes in order to ascertain the importance of flow-induced dome wall vibration as a contributor to flow-induced structural noise.  

Volver
* Speed

- Formulation of the U. S. navy ship design speed-power margin policy – J. J. Slager, C. Tomassoni, P. M. Covich – 1979, July.

This paper describes the analyses used in deriving data which are applicable to formulation of the U. S. Navy’s speed-power margin policy. Corrections made to the powering predictions and trials data for the ships in the data base, in order to achieve equitable comparisons of predicted powering performance and powering performance actuallly measured during full-scale trials, are described; the power margins derived from these comparisons are presented. It is shown that the statistically derived margin values provide an appropriate basis for a speed-power margin policy and the small changes to the current interim NAVSEC speed-power margin policy may be desirable. 

Volver
* Spill

- The economics of oil spill cleanup – R. A. Bianchi – 1981, October.

The cleanup costs of large oil spills since the Torrey Canyon grounding amount to over 250 million dollars. Other costs associated with these spills increase the total cost to at least one billion dollars. The equipment and technologies that are commercially available to reduce the damage and resulting costs from these spills, and a strategy for implementing coastal defense system, are economically justified. A new M.I.T. Sea Grant College Program which was initiated in July 1979 is described. The industry- and government –sponsored project entitled “Oil Spill Cleanup Economic and Regulatory Models” promises to provide a more complete and comprehensive study of the oil spill cleanup problem.

- Spill containment and cleanup – research and development – J.T. Leigh 1981, October 

Current and past Coast Guard research and development interest in oil spill containment and cleanup can generally be categorized as concerned with severe environmental conditions and rather large spill volumes. Problem areas receiving attention at this time include recovery of oil in fast currents, pollution response in ice-infested regions, open ocean pollution response, disposal, and pollution prevention.Each of these problems is at a different stage of development. The scope of the problem and the nature of USCG efforts vary substantially, and this note briefly outlines its interest and activities.

- Contingency planning for oil spills: an updated based on experience gained from the Port Angeles spill – R. A. Levine – 1988, April. 

Although the best method for handling an oil spill is to prevent its occurrence, the risk of a significant oil spill from either a tank or other vessel, is always present. When a spill does occur, a good spill contingency plan will help to limit the adverse effects of the spill. This paper discusses the contents and development of Spill Contingency Plans, with emphasis on experience gained during the cleanup of the Port Angeles spill. Information pertinent to and details from ARCO Marine Inc.’ Spill Contingency Plan have been included to aid interested parties in their endeavors to develop suitable contingency plans.

- Comments on Levine: “Contingency planning for oil spills: an updated……- R. G. Brin - 1989, January. (see above)

- Cargo ship bunker tanks: designing to mitigate oil spills – K. Michel, T. S. Winslow - 2000, October. 

Rcent collision and grounding accidents have increased public and industry awareness of the risks of oil spills from bunker tanks. This paper sumarizes historical spill data for freighters, and provides case histories for representative collision, allision, and grounding casualties. Arranging double-hull protection around the bunker tanks is one means for mitigating the risk of spillage. The location and size of the fuel oil tanks also influences the likelihood and expected volume of oil spills. The relative effectiveness of these alternatives are explored using probabilistic oil outflow analysis techniques.

Volver
* Squat

- A preliminary design method for the prediction of squat in shallow water – A. Millward - 1990, January. 

The variation of squat with speed in shallow water has been shown to be important with the sinking of the ferry Herald of Free Enterprise, yet it is not easily predictable, particularly at higher speeds. The squat characteristics of a number of ship models have been analyzed and an empirical method of predicting the squat at subcritical speeds has been devised. This method has been compared with data from the model tests of the Herald of Free Enterprise and has shown good agreement. 

Volver
* Stability 

- Cost of stability for fishing vessels – D. J. Fraser. D. I. Jones, G. A. Van der Net - 1973, January. 

There has been a reluctance to exceed higher stability standards now in force, and designs continue to be built just conforming to the Governmental requirements. The prime reason cited for this reluctance is increased initial costs.

The paper examines the general situation regarding stability for hypothetical yet realistic fishing vessel designs conforming to the existing regulations, and what may occur in actual seagoing conditions. Secondly, the initial costs of varying stability-dependent parameters are generated as functions of initial cost and of the overall financial returns for the vessel.

- Practical method for finding GZ with a planimeter – J. D. Methven – 1973, April.

A new method for finding the center of an area and a practical application to stability calculations is given. The procedure presented makes possible collection of data for cross curves with a minimum of labor and apparatus.

The paper contains an ideal and a practical theorem along with a mathematical proof for acceptance of the method in calculations for GZ. Worked examples are illustrated for geometric forms and hull sections. Notes for development of mathematical devices are included.

- Recent Coast Guard research into vessel stability – D. M. Bovet, R. E. Johnson, E. L. Jones – 1974, October.

This paper outlines the development of intact stability criteria for U. S. merchant vessels. Present stability criteria for passenger ships, general cargo ships, tugboats, etc., as well as stability criteria recommended by the Intergovernmental Maritime Consultative Organization are discussed. The paper descirbes the research into intact stability phenomena that is being sponsored by the U. S. Coast Guard. Results and the scope of the programs at the University of California at Berkeley to investigate ship stability in a seaway and Hydronautics, Inc. to investigate tugboat and fishing vessel stability and the application of present criteria are presented. The last section of the papers describes a computer simulation program developed by one of the authors to predict capsizing in following seas.

- Damage stability requirements for tank ships, chemical ships, and gas ships - J. W. Kime, R. E. Johnson, W. D. Rabe – 1976, April . 

This paper reviews the various U. S. regulations, international conventions and IMCO codes which contain damage stability requirements for tank ships, chemical ships, and gas ships. A brief history of damage stability standards and background on the development of the 1973 Pollution Convention, the IMCO Chemical Code, and the IMCO Gas Code are presented. The similarities and differences among the various damage stability criteria and requirements, with emphasis on the determining philosophies and assumptions, are shown. Finallly, the type of information to be presented in stability booklets and the extent of calculations required to develop that information are discussed and illustrative examples given


- Calculating curves of form using the hand-held programmable calculator – P.B. Cromer - 1979, July.

This paper describes a program which the author has written for a programmable calculator for computing curves of form. The properties of the trapezoid and the mathematical expressions for them, along with expressions for summing the longitudinal and transverse moments of inertia of the elements of area making up a waterplane, form the basis of the program. The author discusses these relationships, shows how they are put in forms most usable by the calculator, and explains their function in the program. The choice of the number and spacing of stations used in a given waterplane to produce offsets ofhalf-breadths for entry into the program is described, along with the three main uses for the program: doing curves of form for a hull in its early stages of design, making a final set of curves for a completed hull design, and computing a set of curves for an existing hull from its lines, construction drawings, or direct measurements. Finally, the advantages to the user of the program are described: a set of curves of form can be computed when and where it is needed, the accuracy is determined by how many trapezoids are used to approximate the waterplanes, and all calculations are performed automatically.    


- Has stability delayed the delivery of your tug? – J. F.McGowan, R.B. Meyer – 1980, January.

The authors present a simplified method of stability analysis applicable to tugboats which must be reviewed by the U. S. Coast Guard for load line asignment. The paper includes a brief review of tugboat stability leading up to the present criteria applied by the Coast Guard. The present criteria are included. The proposed method consists of two or three conditions which, upon satisfactory analysis, provide considerable leeway to the tugboat captain in the manner in which he operate his vessel. The method of analysis and necessary definitions and interpretations are presented. The authors have made note of especially troublesome areas of design and some good design practices which will improve the stability of tugboats. 

- Assessing intact stability – W. A. Henrickson – 1980, April.

This paper was originally prepared to provide discussion material for a proposed senior-level course in advanced stability considerations at the University of Michigan. The author has since revised and structured the paper. The theory and history underlying existing intact stability criteria based on initial GM , righting moment balance and righting energy balance are discussed. Application of these assessment methods is shown and the critical weaknesses of each are addressed. Examples are drawn from current U. S. Coast Guard and IMCO requirements. 

- A simplified stability letter for offshore supply vessels – R. B. Meyer, K. V. Feeney - 1981, January.

This paper presents a simplified method for the preparation of stability information for offshore supply vessels. The paper reviews the current methods used by the Eigth Coast Guard District Merchant Marine Technical Officefor preparation of stability information and compares these with the proposed “simplified” method. The simplified stability letter incorporates a loading diagram which will make it easier for the vessel operator to use. The recommended letter will allow designers to obtain a higher maximum amount of deck cargo, provice more flexibility in the manner in which cargoes are carried, allow operators to exchange consumables for additional below-deck cargo, and simplify the calculations necessary for preparation of the stability information. It should be cautioned that the method presented is only the opinion of the authors. Approval should be obtained from the cognizant Coast Guard technical office before employing this and other proposed method. It should also be noted that the stability criteria presented in Appendix I are not yet included in regulations and are subject to change. 

- Calculating the cross-curves of stability using the hand-held programmable calculator and printer – P. B. Cromer – 1981, April.

This paper describes a three-part program the author has written for the Texas Instruments 59 Programmable Calculator and PC-100A Printer for calculating the cross-curves of stability for a vessel at inclinations of 15, 30, 45 and 60 deg from its offsets. The intended application of this program is in preliminary design studies. The program is based on the following assumptions, discussed in the “Basic ideas” section of the paper: The intersection of the draft and inclined waterlines at each stationcan be treated as the origin (0) of an x-y coordinate system; the areas of the immersed and emerged wedges can be approximated by the sum of areas of triangles; the centroid of each of these triangles can be locating by calculating the point of intersection of two of its medians; the areas of the two wedges can be made equal by moving the origin a certain direction and distance along the draft waterline; and the vessel’s vertical center of gravity lies at the bottom of the keel. The three parts of the program are explained in the paper’s “Program” section; they are Offset Encoding, Wedge Equalization and Moment Calculation, and Righting-Arm (GZ) Calculation. “Using the Program” discusses program restrictions and describes how the program is used to compute   Cross-curves. The “Conclusions” section of the paper describes the advantages to the program user: No wedge or layer corrections are required, the actual or assumed KG is taken into account when the GZ is calculated, program operation is semi-automatic , and no large-scale full-body is required. In addition, the author has included an improved version of his curves-of-form program as an Appendix. 

- Subdivision, stability, liability – W. A. Cleary, Jr. – 1982, July.

This paper attempts to show that a balance of responsibility exists for casualty prevention, mitigation and recovery and it is jointly shared by the designer, the administration and the operator. Each of these is partially responsible for the ship’s safety and continues to have some responsibility throughout the lifetime of the vessel, in order to plan a safe marine operation, the designer, with accurate information from the operator, is professionally responsible for reviewing all proposed operations for the indicated lifetime of the ship and must examine each to define its potential for disaster. The master needs to know the threshold of motion, force, buoyancy, roll, and seaway steepness over which the safety of the ship is beyond his skill and becomes a matter of providence. This knowledge will help him act in a timely fashion to save the lives of those on board when it is known that the ship cannot be saved. The regulatory administration must follow a similar path and select milestones on the designer’s path which become the minimum federal standard for regulatory acceptability.

- A different method to evaluate the intact stability of floating structures – A. M. Radwan - 1983, January. 

A mathematical formulation of a computer-based method to evaluate the intact stability of floating structures is presented. The technique depends on describing the surface of the structure in terms of many small finite elements, which allows the analysis of complicated hull geometry, determining the hydrostatic pressure on each element for a known heel angle, and integrating the pressure forces to find the magnitude, direction, and line of action of the buoyant force. This will result in the correct location of the metacenter for small, as well as large, angles of heel. For structures of variable cross section, the position of the heeled vessel in equilibrium is defined such that the weight is balanced by the buoyant force, and only a pure righting moment associated with the heeeling angle is evaluated.

Formulation for the wind heeling moment is also presented. Assessment of the stability of the vessel is made from the righting and heeling moment curves in light of regulatory body rules.

- Effects of nonlinearities on hull springing – A. W. Troesch – 1984, October.

The wave-induced vibration of the main hull girder, commonly called springing, is discussed. When the frequency of the wave excitation force matches the natural frequency of ship’s hull, large bending stresses can result. Through the use of experimental and theoretical results, the effect of springing on a Great Lakes bulk carrier’s midship bending moment is estimated. Both the linear and nonlinear excitations are considered. The numerical examples given show that the total response is critically dependent upon the vessel’s natural frequency and speed in addition to the shape of the sea spectrum that the vessel is operating in. In some instances, the nonlinearities can account for one third of the total response.

- Stability of large sailing vessels: a case study – N.T. Tsai, E.C. Haciski – 1986, January.

The U. S. Coast Guard training barque Eagle (WIX 327), buuilt in 1936 as the Horst Wessel by Blohm & Voss in Germany, has recently been renovated to improve her performance. As part of the renovation, the stability of large sailing vessels in general and Eagle in particular were studied. Changes in the subdivision, ballast and tankages were made to satisfy the criteria of two-compartment damage stability. Expensive renovation in the areas of machinery, structure, navigation and habitability were also made during the same period while maintaining her scheduled training cruises each year. 

- A case study of dynamic instability in a planing hull – L. Codega, J. Lewis – 1987, April. 

Soon after introduction into service, a class of high-speed planing boats began to exhibit a dynamic instability that manifested itself in the craft trimming by the bow, rolling to a large angle of heel to port, and broaching violently to starboard, all within five seconds. This behavior, which occurred within the craft’s normal operating envelope, could not be attributed to operator causes and resulted in unacceptable operating restrictions being placed on the craft.

After a number of unsuccessful attempts to remedy the problem, an investigation to research possible causes was undertaken. Concurrently, a test boat was instrumented to quantify its behavior and, most importantly, to record the hydrodynamic bottom pressuresacting while this phenomenon occurs. The craft is described and initial attempts at solving the problem are outlined. The results of research on this type of phenomena in both planing craft and flying boats are presented. The instrumentation system, complex  for this size craft, is detailed and the test procedure described. The results of the full-scale tests are given, along with qualitative comparisons with other craft that display a similar problem and model tests that would indicate the possibility of such instabilities. The cause of the instability is described and recommendations are made to avoid similar problems in future craft.

- Sailing vessel stability-with particular reference to the Pride of Baltimore casualty - H. A. Chatterton, Jr., J. C. Maxham – 1989, April.

Stability is a critical element in the design and safe operation of sailing vessels. This paper discusses U. S. Coast Guard requirements for the intact stability of sailing vessels with emphasis on wind heel and dynamic stability criteria for passenger and sailing school vessels. The effects of deck  edge inmersion, downflooding angle, range of stability and intended route are examined in detail. The righting energy and wind velocity relationship of the U. S. Navy’s small craft criteria is analyzed and applied. The Pride of Baltimore casualty is reviewed as an example of wind effects on a sailing vessel under various conditions of sail.

- Intact stability standards for containerships – R. D. Tagg, R. K. Michel – 1989, October.

U.S. flag containerships operate under the United States Coast Guard’s wind heel criteria while the remainder of the international fleet operates under a wide disparity of stability requirements. This paper gives some background and history on the development of the various types of stability criteria. The current national and international criteria is presented and nine sample containerships are evaluated. The concept of “wave adjusted” criteria is discussed and sample calculations are presented. Recommendations for modifications to the Coast Guard’s existing criteria and direction for further development of a comprehensive stability criteria are also presented.

- The new international standard for subdivision and damage stability of dry cargo ships - R. R. Gilbert, J. C. Card – 1990, March.

The U. S. Coast Guard does not have subdivision of damage stability requirements for dry cargo ships, although for many years the U. S. Maritime Administration (previously the Maritime Commission) has required cargo ships built under their subsidy and loan guarantee programs to meet a one-compartment standard or subdivision. The 1960 International Convention for the Safety of Life at Sea (SOLAS) recommended studies to be initiated on the extent to which it would be necessary and practicable to apply subdivision and damage stability requirements, having as its aim the formulation of international standards. After nearly 27 years, in September 1987 the International Maritime Organization (IMO) Subcommitte on Stability and Load Lines and on Fishing Vessels Safety agreed on a set of draft regulations. The IMO Maritime Safety Committee (MSC) in April 1988 approved the draft regulations and published them as MSC/Circ.484. The MSC in April 1989 set the Required Subdivision Index, and finalized the regulations.

They are scheduled to be adopted into the 1974 SOLAS Convention in May 1990, and will then come into force in February 1992. On April 6, 1988, an Advance  otice of Proposed Rulemaking, based on the IMO draft regulations, was published in the Federal Register. This initiated Coast Guard action to require dry cargo ships, both U. S. and foreign, to meet the new subdivision and damage stability standard. This paper recounts the problems leading up to the establishment of the new international standard, explains the various factors involved in the formulation of the probabilistic method of measuring subdivision, and explains how to apply them to the design of ships.

- Selection and evaluation of ship roll stabilization systems – F. H. Sellars, J. P. Martin - 

1992, April.

This paper describes procedures for the selection and evaluation of ship roll stabilization systems. Stabilization systems considered include passive tanks, bilge keels, activated fins, and rudder roll stabilization with combined active and passive systems included. The paper is intended to assist vessel designers and operators in deciding if roll stabilization is cost effective and which system provides the maximum benefit. It reviews the establishment of stabilizer design criteria and procedures for stabilization system selection, including cost/benefit analyses of specific cases.  

- Transverse dynamic stability of planing craft – E. M. Lewandowski – 1997, April.

A method has been developed to evaluate the coupled roll-yaw-sway dynamic stability of hard-chine hulls in the planing regime. Expressions for the linear stability derivatives are presented as functions of geometry and loading, speed, trim, angle, and wtted keel and chine lengths. A stability criterion is derived, and the effects of length/beam ratio, loading, LCG location, deadrise, and appendages on stability are examined. The importamce of coupling among roll, yaw and sway is demonstrated. It is also shown that appendages tend to reduce the roll stability although this effect is mitigated by coupling effects. A simple method to check the transverse dynamic stability of a proposed design is presented.

- Stability of capsized fishing vessels during dive rescue operations – T. A. Hall - 1997, July.

With numerous capsizings of smaller vessels (primarily fishing vessels) each year along the west coast of Canada and the inherent risk to rescue divers who must enter these inverted hulls to extract victims, Transport Canada initiated an investigation to determine whether the relative stability of capsized vessels could be gauged by first response personnel, thereby assisting them in determining whether supplementary buoyancy or other stabilizing measures be taken prior to committing a diver to the hull. This paper addresses the findings of the investigation, including criteria for gauging a capsized vessel’s stability, the effectiveness of various stabilizing methods and recommended procedures for first response personnel and divers when undertaking a rescue involving a capsized.

- Dynamic stability assessment of damaged passenger/Ro-Ro ships and proposal of rational survival criteria – D. Vassalos, O. Turan, M. Pawlowski – 1997, October.

A clear tendency of moving from prescriptive to performance based safety regulations is emerging internationally. Introduction of performance standards is seen as beneficial to industry, allowing consideration of alternative designs as well as a rapid implementation of technological innovation. In this respect, the analysis of alternativa design solutions, particularly in the case of Ro-Ro ferries, requires the development of a standardized approach to demonstrate compliance with the requirements of intact and damage stability regulations by a combination of physical model experiments and numerical model tests while applying probabilistic techniques in the process of assessing damage survivability. 

The procedure pertaining to model experiments is described in the SOLAS Regulation II-1/8 and the “Interim Guidance Notes for a Uniform Model Test Procedure” relating to this regulation. This paper concentrates on the development and validation of a mathematical model to be used for numerical model testing and the proposal of rational survival criteria allowing for a probabilistic assessment of the dynamic stability of damaged ships, in a way that could not be simpler for practical applications.

- Roll stabilization for small fishing vessels using paravanes and anti-roll tanks – D. W. Bass – 1998, April.

Excessive roll is a constant source of discomfort and danger for small fishing vessels. The paper describes two methods of reducing roll: paravane stabilizers and passive stabilization tanks. In particular an analysis is presented of the possible hazards of paravane use in severe seas, based on the capsize of a small fishing vessel after the loss of one paravane. Anti-roll tanks, as an alternative to paravanes for some small vessels, have been proposed and succcesfully tested on three boats. The design and testing at model and full scale of such a system is decribed. Full scale tests were carried out on three sister vessels, two with tank systems and the third with paravanes.
   

- Dynamic stability of planing boats – D. L. Blount, L. T. Codega – 1992, January.

High-speed craft have been known to lose stability while underway even though they possess adequate static stability. Dynamic instabilities have been reported in roll, pitch and yaw, and include porpoising, chine walking, loss in running trim (diving), bow steering, progressive heeling to port or starboard, or a combination of motions. Instabilities can result in structural damage, loss of control and crew injury. The problem is not well understood and accepted guidelines do not exist which will ensure adequate dynamic stability. The authors report data for boats which exhibit nonoscillatory dynamic instabilities and suggest quantitative criteria which may result in development of dynamically stable planing boats. Experimental procedures are presented to indicate the potential for nonscillatory instabilities for expected operatrions conditions.

- Damage stability characteristics of model RO/RO ferries – C. T. F. Ross, S. Stolhard, A. Slaney – 2000, Winter. 

The paper reports on experimental investigations which have been made on four model RO?RO ferries. One of these was based on a 1/100th scale model of the Herald of Free Enterprise. Two of the other models were modified versions of the Herad Free Enterprise, which were so modified that they did not decrease the efficient concept of the vehicle throughput of a conventional vessel. The tests revealed that the capsized times of these modified RO/RO vessels were increased by 350% for one vessel and 500% for the other vessel. The modified vessels should meet SOLAS 90 + 50 regulations. A fourth model was fitted with two equally spaced transverse bulkheads. This model also had good damage stability characteristics. The paper also summarizes the history of the past RO/RO ferry disasters.

- Further discussions on “Damage stability characteristics of model RO/RO ferries”- J. E. Turner – 2000, October.(see above)

- Dynamic stability of a high-speed planing boat model – E. Thornhill, B. Veitch, N. Bose - 2000, Summer.

A series of bare-hull resistance and self-propulsion tests were carried out on a 1/8 scale model of a 11.8 m long, waterjet-propelled planing hull in the clear water towing tank at the National Research Council of Canada’s Institute for Marine Dynamics. The bare-hull resistance tests, performed with the waterjet inlets closed, spanned a range of eight model velocities and nine ballast conditions consisting of three displacements each with three positions of the longitudinal center of gravity. The hull was then fitted with two model waterjet thrusters and tested over the same speeds and ballast conditions. Dynamic instability, or porpoising, was seen during certain high-speed tests. A discussion of this behavior and its relation to published dynamic stability limits is given. 

Volver
* Standards

- Standards for engineering economy notation – H. Benford – 1968, July.

The Engineering Economy Division of the American Society for Engineering Education is preeminent in the United States in publishing papers on engineering economics. Is response to a long-felt need, that group hás recently adopted a set of recommended standards for the symbols and abbreviations used in engineering economics. Those recommendations are published in The Engineering Economist, vol. 12, no. 4 (1967). 

I should like to propose that SNAME authors follow those standards. The proposed standards make sense, and I think the marine industry would be wise to make the change without delay.

- Marine industry standards: a general discussion with particular reference to pollution abatement equipment – D. S. Delikat, T. P. Mackey – 1984, July.

Industry standards are needed to help increase productivity in the U. S. shipbuilding industry. Part of this overall need is standards for more effective pollution abatement equipment to supplement the existing USCG marine sanitation device, the oil/water separator, the oil content monitor, and incinerator regulations in the Code of Federal Regulations.

This paper describes the marine industry’s effort to respond to this need – The National Shipbuilding Standards Program. Also discussed are the basic USCG and International requirements for pollution abatement equipment, the recently formed ASTM F.25-11 Task Group on pollution abatement equipment, and Marpol 73/78 governing oil pollution from ships. All marine industry professionals, organizations, and governmental agencies, can provide valuable technical expertise in helping to write these and other needed standards.  

- The new international standard for subdivision and damage stability of dry cargo ships - R. R. Gilbert, J. C. Card – 1990, March.

The U. S. Coast Guard does not have subdivision of damage stability requirements for dry cargo ships, although for many years the U. S. Maritime Administration (previously the Maritime Commission) has required cargo ships built under their subsidy and loan guarantee programs to meet a one-compartment standard or subdivision. The 1960 International Convention for the Safety of Life at Sea (SOLAS) recommended studies to be initiated on the extent to which it would be necessary and practicable to apply subdivision and damage stability requirements, having as its aim the formulation of international standards. After nearly 27 years, in September 1987 the International Maritime Organization (IMO) Subcommitte on Stability and Load Lines and on Fishing Vessels Safety agreed on a set of draft regulations. The IMO Maritime Safety Committee (MSC) in April 1988 approved the draft regulations and published them as MSC/Circ.484. The MSC in April 1989 set the Required Subdivision Index, and finalized the regulations.

They are scheduled to be adopted into the 1974 SOLAS Convention in May 1990, and will then come into force in February 1992. On April 6, 1988, an Advance  otice of Proposed Rulemaking, based on the IMO draft regulations, was published in the Federal Register. This initiated Coast Guard action to require dry cargo ships, both U. S. and foreign, to meet the new subdivision and damage stability standard. This paper recounts the problems leading up to the establishment of the new international standard, explains the various factors involved in the formulation of the probabilistic method of measuring subdivision, and explains how to apply them to the design of ships.

Volver
* Steam

- Development and experience with a super-charged steam-generating system - W.A. Fritz, Jr; T.P. Tursi, Jr. 

This paper describes the super-charged steam-generating cycle as currently employed in the U.S. Navy. In this cycle gas pressure in the boiler varies with load to a design peak of five atmospheres. The boiler receives its air from an air compressor which is powered by boiler exhaust gases expanding through a gas turbine. A historical background of the cycle and its components follows. Since a number of systems of the supercharged type have been and are being subjected to test at the Naval Boiler and Turbine Laboratory, the components of the systems, with particular emphasis on the boilers, are described. Advantages and disadvantages of the system are detailed and evaluated. The conclusion is that advantages are significant and that suspected problems or disadvantages do not need to exist if it is understood that the supercharged steam generator is regarded as not just another boiler, but rather as a precision piece of equipment. The test program at the Naval Boiler and Turbine Laboratory is defined as to scope and objectives. Test results are discussed and modifications required as a result s of tests are described. Finally, there is a short review of shipboard operating experience to the present time. A major point developed is that the introduction of a new type of boiler to the Navy’s Fleet require an RDT & E effort, a full scale test program, a new appreciation of the art of boiler design and manufacture, and a realistic and well-defined training program, plus the development of new ancillary equipment. The most important of the other equipment required is, of course, a compact and reliable supercharger set ( air compressor and gas turbine) to provide air for combustion. The successful design of a compact supercharger set is the key to the use of the supercharged steam cycle.

- Experience concerning 1200-psi naval steam generators – J. E. Kaune, W.A.Fritz, Jr, 1969, July.

At a meeting held in the Naval Ship Engineering Center, Philadelphia Division, in January and February 1967, the following were found to be the principal reasons for the 1200-psi-boiler problems: (a) introduction of a new type of boiler without a sufficient training program; (b) lack of a sufficient supply parts backup; (c) lack of adequate manuals and documentation; (d) lack of sufficient auxiliary equipment to assist in boiler operation and maintenance, and lack of optimum design features. This paper describes the aforementioned problems and what has been and is being done to improve conditions. An extensive program is now underway to vastly improve overall boiler reliability and decrease maintenance requirements. 

- Self-regulating steam generator: a progress report – J. H. Seelinger, J. E. Nagengast - 1970, January.

The self-regulating steam generator is a device designed to help achieve single-lever controllability of a marine steam power plant. This paper presents an abbreviated history of the SRSG development, defines the scope of control provided by the new system, and describes at some length the purpose procedures and results of actual boiler testing during the period from initial boiler light-off to completion of the preliminary test operation.

- A proposed simplified steam plant for marine propulsion – K. Kasschau – 1972, April.

This paper reviews steam propulsion systems for containerships in light of today’s  economic environment. Starting from the premise that increased complexity increases the probability of unscheduled outages, cycle parameters and system components are evaluated on a lifecycle economics basis and compared with the cost of a one-day outage.  If the economic advantage of a higher design parameter or an additional component does not exceed the cost of such an outage, inclusion in the system is considered not justifiable. Operational data relating outages to components, etc., were derived from the Maritime Administration Maintenance and Repair Data Processing Evaluation program. The resulting plan operates at 850psi, 900 F, with an exhaust back pressure of 2 in. Hg, employing a deaerating condenser and two stages of feedwater heating. The basic model used in this study was a 50,000-hp 26-knot, single-screw containership used on a North Atlantic run; other applications could make some modification of the results.



- The design requirements for an unattended engine room steam propulsion plant - W. G. Bullock, F. D. Yonika – 1972, April.

This paper is a summary of a report prepared by the Office of Ship Construction to provide a base reference document from which a detailed design for an automated steam propulsion plant will be developed for unattended engine room operation. As the design details are developed, it may be anticipated that some of the concepts and preliminary design requirements discussed herein may be modified and/or changed to reflect these developments. It should also be noted that the concepts and opinions expressed herein are those of the authors and do not necessarily reflect those of the Maritime Administration.

- Diesel engine versus steam turbine propulsion for a 34,000-dwt tanker – J. W. Steadman, J. F. Smith, J. R. Lindgren, Jr. – 1973, April.

The authors report on a unique experience where identical hull forms and equal horsepower (nominal) in two ships having different power plants were compared. One ship was powered by a conventional steam turbine and the other by diesel. Sea trial data are corrected to a common base and compared. Special problems and advantages of each plant are discussed.   

- Improved turbine operation by drainage of steam systems and monitoring of vibration - M. A. Prohl, J. W. Mann, B. Siegel – 1974, January. 

This paper reviews recent operational problems caused by water induction into propulsion turbines and the resulting heavy vibration. The phenomenon is described as an orbiting vibration of the turbine shaft. Analysis shows the conditions required to produce this result. The steam system is discussed with a view to reducing the opportunities for water induction, and specific recommendations are made for improved drainage. A newly developed vibration monitoring system is described which can be used to reduce speed when very large vibration levels occur.

- Efficient steam generators for modern marine cycles – R. J. Ciavarella – 1979, January.

An urgent deman has developed throughout the marine industry for more efficient steam plants to reduce the impact of high fuel costs. The Maritime Administration has undertaken with ship designers a number of studies of ways to reduce fuel consumption. Ship operators are studying their present plants and looking for more efficient new clycles to reduce their operating costs. However, they are approaching the new cycles cautiously in a desire to avoid higher maintenance costs, traditionally associated with lowe flue gas temperatures and higher steam temperatures, when burning low-grade oils. These varied interests are looking to the major propulsion plant equipment manufacturers to provide the technology for meeting the industry’s new needs. Manufacturers of steam-generating equipment are cooperating to provide many advancements to maximize efficiency, reduce fuel comsumption, improve reliability, and 

- COGAS: marine power plant for energy savings – R. P. Giblon, I. H. Rolih – 1979, July.

This paper discusses one propulsion plant that may be adopted by shipowners today using known and proven technology whereby energy savings of 30 to 35 percent over the present steam or gas turbine power to be attained, as well as significant but somewhat lesser savings over diesel and present-day steam reheat power plants. The propulsion plant examined is based on the combined gas-steam cycle that is widely used for shoreside electric power plants and is sometimes referred to as the STAG or COGAS cycle. The COGAS plant consists of an aircraft-derivative gas turbine drivind a reduction gear in tandem with a steam turbine which receives its steam from a heat-recovery boiler in the gas turbine exhaust gas ducting. Included in the paper is information on various alternative COGAS cycles and methods of control; also included are economic comparisons of the operating costs of COGAS and steam propulsion plant installed on a large containership and a tanker. The paper is based on a study prepared for the U.S. Department of Commerce (MarAd) that included inputs from Curtiss-Wright Corp., General Electric Co., Foster Wheeler Boiler Corp., Sun Shipbuilding & Dry Dock Co., and George G. Sharp, Inc.

- A preliminary heat-balance computer program conforming the SNAME T & R Bulletin 3-11 – M. G. Parsons, T. L. LaGuardia – 1980, April.

This paper presents a FORTRAN IV batch-type computer program for the heat-balance calculation of a non-reheat marine steam plant. The program is in conformance with the commercial practice standards presented in SNAME Technical and Research Bulketin 3-11 “Marine Steam Power Plant Heat Balance Practices”. The program treats the preliminary design heat-balance problem where feed heater outlet temperatures can be specified prior to the selection of specific heat exchanger characteristics. The system design includes a realistic auxiliary exhaust system utilizing auxiliary exhaust, bleed, augment, and unloading as available or necessary or both. The system must include a deaerating feed tank and may include up to two low-pressure feed heaters and up to three high-pressure feed heaters.

The program is designed so that further extension and adaptation to special needs can be easily accomplished. 

Program design results in a minimization of input data and very efficient running times. A verification example is presented. User’s instructions, Programmer’s Documentation, and a listing are included as Appendices.

- An updated analysis of fuel consumption; steam and diesel – C. W. Stott, J. P. Casey - 1980, October.

Each element of the total fuel consumption of typical steam plants is presented, starting with the turbine propulsion cycle performance, then building up to the standard all-purpose fuel consumption rate normally reported. The method of presentations illustrates the contribution of each element to the whole, including consideration of transmission loss, boiler efficiency, fluid pumping power, electrical load, etc. .Similarly, diesel plant performance is represented in as duplicate a format as possible, starting with the test-bed performance of the engine and then considering in-service fuel, lube oil, electrical load, etc. By presenting both plants in the manner described, from approximately 40 to 100 percent power, the point is made that disparity between steam and diesel plant performance is less than nornally assumed, and, in certain applications, nonexistent. As a corollary, tge part-load performance of the two plants is shown to be remarkably similar. The paper is divided into four parts for ease of reference: (1) summary and conclusions, (2) steam plant, (3) diesel plant, and (4) comparisons. 

- A steam engineer’s  first impression of a diesel propulsion plant – M. W. Hirschkovitz - 1982, July.

The author, an experienced marine steam engineer, offers his personal opinionson motor ship engine room operation and maintenance. His observations, or “first impressions”, are derived from recent sea duty aboard three different diesel-propelled ships, two sailing under foreign flags, and the third a U. S.-flag vessel. 

- Boiler flue gas analysis and automatic combustion air trim control by measurement of carbon monoxide, unburned hydrocarbons, and opacity – J. J. Sweeney –1984, January

Regulation of combustion air flow is one of the most critical, yet commonly neglected elements of steamship economy. This paper describes the author’s company’s successful pioneering implementation of sophisticated electronic technology to that end, which has resulted in fleetwide fuel savings of 31/2 percent.

- Design, construction, and operation of a 36 250-ST self-unloading collier with a coal - fired steam plant – R. W. Baseler – 1984, October.

The Energy Independence, first coal-fired collier built in America in over 30 years, was delivered to the New England Collier Company on August 6, 1983. In her first year of operations she has brought nearly 2 ½  million tons of coal from the coal fields surrounding Chesapeake Bay to New England power plants at Salem and Brayton Point. This innovative vessel embodies advanced technology in both its power generation and cargo systems, and, as its name implies, represents an important new resource to the New England power consumer. This paper reviews the initial design requirements, the design development, and the trial and post-delivery performance of Energy Independence.

- One problem, many solutions- Transients in open feedwater cycles – I. J. Karassik - 1984, October.

The author examines the historical development of the awareness of the problem created by the effects of sudden load rejection on the boiler feed pumps operating in open feedwater cycles and of the many different solutions subsequently proposed to deal with this problem. The relative merits of these solutions are examined from the points of view of the effect or their respective assumptions on the realibility and on the practical and economic aspects of the resulting installation. Finally, the author considers whether the use of protective controls may not, in the end, be the most  practical approach to solving this problem.

Volver
* Steel

- A new alloy steel for marine cryogenic applications – G. E. Kampschaefer, F. E. Havens, D. A. Sarno – 1972, July. 

The authors describe a new five percent nickel steel which is currently being considered for marine cryogenic applications involving the transport of liquefied ethylene and methane. The alloy combined with a unique heat treatment develops both high strength and good notch toughness properties at temperature below –150 F.

Results of weld tests are presented which show that filler metals and processes used for nine percent nickel steel produce adequate joint properties with this new economical alloy.

- Fatigue crack propagation in an HSLA steel (MF-80) in air and in salt water – S. J. Gill, T. W. Crooker – 1990, July.

Fatigue crack propagation was studied in mF-80 HSLA steel in ambient room air and in 3,5 percent sodium chloride salt water. Region II fatigue crack growth rate (da/dN) data were obtained at to load ratios, R= 0,10 and R = 0,67.da/d/N values were found to be affected by both load ratio and environment, with the greatest  effect  being  caused by the combination of high load ratio and salt-water environment. Overall, the results of this study suggest that MF-80 HSLA steel may have slightly less Region II fatigue crack propagation resistance than other hig-strength steels of comparable strength.

- Graph model of steel distribution on the ship’s hull – V. V. Ivannikov – 2000, Summer.

This paper discusses the lack of optimizing vessel hull steel distribution by means of a graph model. Optimal and suboptimal options as far as the dimensions and steel grades are concerned are found by means of linear programming methods- the Dejikstra or Ford-Fulkerson flow algorithms. The suggested method has been used for an economically effective solution for utilizing high-strength shipbuilding steel and corrosion-proof steel for train-ferries in operation as well as for those being designed. 

Volver
* Steering

- Utilization of propeller shrouds as steering devices – S. J. Gordon, P. T. Tarpgaard - 1968 , July. 

The utilization of non-symmetric propeller shrouds to develop a force perpendicular to the propeller axis is explained and several possible applications and configurations are outlined. A theory is developed for the prediction of magnitude and direction of this side thrust. A specific application is made to a semi-circular shroud used in place of a conventional rudder. Advantages predicted are a significant increase in turning force, together with complete elimination of rudder appendage drag and an increase in propulsion thrust of approximately 5 percent. Results of preliminary experimental investigation show that the theory gives a good approximation to actual results for thrust coefficients up to about 5. 

- Anomalous behavior of merchant ship steering systems – R. Taggart – 1970, April.

As unusual combination of circumstances occurring  during an Atlantic crossing of a high-speed containership created a situation where the rudder, acting in response to automatic steering control demands, caused excessive ship rolling. Further investigation revealed the existence of an unstable condition due to a combination of asymmetrical hydrodynamic and mechanical characteristics and the inter-relationship of ship motion and control actuation. Similar response has been noted on other high-speed vessels and is cause for major concern in future containership operations. The elements involved in creating these conditions have been examined in detail and a plausible explanation has been evolved as to how they can combine to produce the  observed results. With an understanding of the causes of this anomalous behavior it is possible to devise means for preventing its occurrence in future designs.

- Procedures for hydrodynamic evaluation of planing hulls in smooth and rough water - D. Savitsky, P.W. Brown – 1976, October.

Recent Davidson Laboratory basic studies of planing hull hydrodynamics have produced a wealth of technology which is not generally available to the small-boat design profession. Included are studies related to the preplaning resistance of transom-stern hulls,  the effectiveness of trim control flaps, the effect of bottom warp on planing efficiency., the influence of reentrant transom forms, and the seakeeping of planing hulls. The presenr paper consolidates these results in a form suitable for design purposes and illustrates their application in predicting planing performance in smooth and rough water. 

- Design of steering gears, rudders, rudder stocks, and propeller protection for Canadian Artic class vessels – N. V. Laskey – 1980, July.

Transport Canada’s Arctic Shipping Pollution Prevention Regulations table rules for design and construction of Arctic Class vessels. As Arctic shipping projects have remained moribund for years, some items of equipment described in these rules have not been developed or tested. This paper deals with those items, which are listed in the title, and endeavours to establish their significance and the type of hardware to be developed to implement them. An Appendix is included listing the precise regulations pertaining to the equipment.

- Steering gears requirements: changes on the international and domestic scene - J., C. Maxham – 1981, October. 

Steering gear is vital to the safety of a ship, its personnel and the marine environment. Because of recent major causlties involving steering gear, considerable effort has been directed toward improving national and international standards for steering gear, particularly for tankers. Much of this effort has been conducted by the Intergovernmental Maritime Cnsultative Organization. This paper discusses basic U. S. Coast Guard and international requirements for steering gears and outlines changes resulting from such agreements as Resolution A.325(IX), the Tanker Safety and Pollution Prevention Conference, and the most recent amendments to SOLAS 74, which are ready for adoption during the 12th IMCO Assembly in November 1981. U. S. and international requirements are compared and a probable time table for implementing new requirements is presented. 

Volver
* Stowage

- Container ship stowage: a computer-aided preplanning system – J. J. Shields - 1984, October.

It is well known that the advent of cargo containerization has revolutionized the art of ship stowage by greatly increasing cargo handling efficiency. However, in order to take full advantage of this capability, and to optimize the use of the containership itself, the physical distribution of containers on board the vessel must be carefully planned. In this paper, a computer software system designed to aida in this planning process is decribed. First, the particular difficulties of containership stowage are discussed and a set of stowage objectives is developed.

The solution algorithm, employing a combination of simulation and a Monte Carlo technique, is described.

Finally, the implementation of ths system by a major U. S. shipping line is discussed.

- A decision support system for containership stowage planning – D. J. Saginaw, A. N. Perakis – 1989, January.

The results of a project intending to design and develop a microcomputer-based, interactive graphics decision support system for containership stowage planning are presented. The objective was to create a working prototype that would automate data management tasks and provide computacional capabilities to allow the stowage planner to continuously assess vessel trim, stability, and strength characteristics. The paper provides a complete description of the decision support system developed to meet this objective, including a definition of the containership stowage problem, and details on the design and development of the Automated Stowage Plan Generation Routine (ASPGR).

The paper concludes with a discussion of issues relevant to the implementation of the system in the marine industry.

Volver
* Strength

- Longitudinal strength analysis of the grounded barge carrying independent cargo tanks - F. C. Michelsen, U. Kilgore – 1972, July. 

The problem has been treated of determining deflections and bending moments of the barge hull and independent cargo tanks combination as these occurs in Class I and Class II barges during grounding. The method of solution is that of the initial parameters, which is here developed by means of operational calculus. The solution is closed and exact within the limitations of the Euler-Bernoulli beam theory.

- Ice strengthening of Great Lakes ore carriers –A computer-aided analysis – M. Kaldjian - 1973, July.

This paper reports on the development of and assumptions in a computer program for the design of hull ice strengthening in Great Lakes ore carriers on the basis of the ABS ice rules. The present program deals with the strengthening of existing, transversally framed vessels whereas extensions of the approach to new designs and longitudinal framing systems are still in progress.

- An analysis of the ultimate strength of deck structures under in-plane loads – Y. Shapir, G. J. White – 1983, July.

A step-by-step procedure for determining the mode of failure and the ultimate strength of ship deck structures under in-plane compressive loads is developed. A comparison of several analytical theories for the buckling strength of deck structures in the elastic and inelastic zones is presented and the reason for the approach taken at each step is explained. The final result is a simple flow chart for this procedure and an algorithm which is easily adapted to most computer systems. The procedure is compared with experimental results and a method for determining reasonable size factors of safety (or correction factors) to account for initial deflection, residual stresses, etc., is presented. An example coding in FORTRAN IV for use as a subroutine in larger programs, or as a simple program itself, is given.

An example structure is solved to explain each of the steps of the procedure.  

- Effects of stress concentration and reinforcement on the fatigue strength of rectangular openings – P. Y. Chang – 1985, October.

Large rectangular openings on the strength deck are a major concern of the designers of commercial and military ships. Currently used methods are inaccurate for the prediction of stress concentration factor (SCF). There is no commonly accepted criterion for the maximum stress. The current design method cannot be used to explain the behaviors of the structure when the stress at a small area is calculated as greater than the ultimate strength of the metal. Nor can it explain the failures that occur at relatively low nominal stress. All these problems can be better explained and analyzed by the concept of fatigue strength and fatigue life. This paper proposes some new methods for the prediction of SCF, approximate methods for the prediction of fatigue strength reduction factor due to stress concentration, and fatigue lige of openings. Validation of the new method is also included. 

- Residual strength assessment of ships after collision and grounding – J. K. Paik, S. H. Yang,A. K. Thayamballi – 1998, January. 

The aim of this study is to develop a fast and reasonably accurate method for assessing collapse of the hull girder in the damaged condition. Location and amount of collision and grounding damage are prescribed. The possibility of hull collapse is explored by a comparison of the applied extreme bending moment and the ultimate hull strength which are estimated using design oriented methods and formulas. Two types of residual strength index, namely the section modulus based residual strengrh index and the ultimate bending strength based residual strength index, are defined.

The method developed in this paper should be useful for preliminary structural design of a ship hull in accidental situations. It should also be potentially useful as one element of a decision making process related to salvage and rescue.

- Drawbacks of the present system of unified requirements for ship hull global strength and potential ways to rectify them – G. V. Boltsov , M. A. Koudrin - 2000, October

This paper consider inadequacies in the formulas for ship global hull strength currently approved by members of the International Association of Classification Societies (IACS). Citing the results of several experimental and numerical studies, the author proposes modifications to the Rules formulas on the ship hull vertical bending moments. Wave loading on the hull under steady wave conditions is studied for long-term ship operations, and the existing fatigue strength standards for hull longitudinals are also examined. 

Volver
* Stress

- Analysis of slamming stresses on SS Wolverine State – W. Maclean, E. V. Lewis - 1973, January.

A study has been made of slam-induced midship stresses on a general cargo ship in North Atlantic service.The slaminduced stresses superimposed on wave stresses were treated statistically for different Beaufort numbers in the range of 4-10. It was found that although the percentage of records with slamming increases with Beaufort number, the overall frequency of slamming first increases and then decreases with Beaufort number. This is because the higher Beaufort numbers occur less often than lower numbers. As for the magnitude of slamming stresses, it was found that the statistics are relatively insensitive to Beaufort number and hence to sea condition. It is shown that this finding is accounted for by the reduction in speed and/or change of course that is normally adopted by the master as weather becomes more severe.

- Effects of stress concentration and reinforcement on the fatigue strength of rectangular openings – P. Y. Chang – 1985, October.

Large rectangular openings on the strength deck are a major concern of the designers of commercial and military ships. Currently used methods are inaccurate for the prediction of stress concentration factor (SCF). There is no commonly accepted criterion for the maximum stress. The current design method cannot be used to explain the behaviors of the structure when the stress at a small area is calculated as greater than the ultimate strength of the metal. Nor can it explain the failures that occur at relatively low nominal stress. All these problems can be better explained and analyzed by the concept of fatigue strength and fatigue life. This paper proposes some new methods for the prediction of SCF, approximate methods for the prediction of fatigue strength reduction factor due to stress concentration, and fatigue lige of openings. Validation of the new method is also included. 

- Effect of openings in ring-reinforced shells – D. Deans – 1990, January

The ring-reinforced shell is a primary structure used in the marine and industrial world. Stress and buckling analysis of such structures is generaly based on axisymmetric analysis wherein all openings in the shell are neglected. In real life, such structures have a large number  of  openings often made in a random manner.  In order to design an appropriate reinforcement at such opening, it is necessary to carry out a detailed local stress analysis. Such an analysis can be made either through the use of part models or by superelements which include the entyire structure, as well as the local reinforcement. Zoom analysis using the whole model is expensive and requires knowledge of multilevel superlement techniques. Analysis using part models is cheaper and can be equally reliable. This paper investigates the effects of openings on the stress distribution in ring-reinforced shells, such as submarines, using a finite-element model. The stress concentration factors (SCF’s) in areas adjacent to the opening are determined from this analysis.

Using these SCF’s, modeling rules for utilization of part models are developed and recommended for use. 

Volver
* Structures

- CASDOS- A system for the computer-aided structural detailing of ships: present status - B. W. Romberg, C. E. Roth, III – 1969, July.

The Naval Ship Engineering Center is sponsoring the development of a computer system whose output will be information necessary to fabricate the structural components of naval surface ships. This output will be in the form of graphics, printed output and numerical control tapes.The system, given the acronym CASDOS for Computer Aided Structural Detailing of Ships, is now at a point where implementation trials can begin. This discussion describes the present state of development, illustrating the principle inputs, outputs, and program structure. The description is centered around use of the system rather than program design and file structure, and should be of interest to individuals involved in ship production. 

- Analysis of ship structural loading in a seaway – D. Hoffman – 1972, April.

The recent advent of the large tanker and bulk carrier has promoted the requirements for more detailed structural analysis of a ship and the reevaluation theories for calculating the static, quasi-static an loads. The paper begins with discussion of the methods available to determine the various types of loads expected, their phase relationship, and ways of super-imposing them. It then proceeds to the treatment of sea loads based on theoretical and experimental data, and techniques of determining the ship response in a seaway are discussed. The response to regular waves is reviewed with special reference to the determination of pressure distribution on the hull. Statistical ship response, immediate and cumulative over the life of the ship, is demonstrated in relation to the prediction of long-term bending moment trends, and the distribution of the extremes is discussed. Special loading conditions are described with special emphasis on the transverse pressure distribution, dynamic effects due to motion of liquid cargo in tanks, shipping of green water, wave-induced vibrations, slamming pressures and whipping stresses due to various causes.

The paper treats the above subjects in a broad manner and no attempt to illustrate the theory in detail is made.

- The outlook for lighter structures in high-performance marine vehicles – S. R. Heller, Jr., D. J. Clark – 1974, October

Structural weights of existing high-performance marine vehicles, principally hydrofoil craft, are examined to determine the design or geometric parameters that have significant effect. For total structural weight, vehicle density and structural density are shown to be governing. Similarly, the governing parameters for individual weight groups are identified. These governing parameters and the loads which determine scantlings, where known, are compared to develop measures of efficient use of structural material. These figures of merit are applied to a number of existing high-performance marine vehicles, and projections of what might be attainable in the future are made. 

- Structural design of aluminum crewboats – J. S. Spencer – 1975, July.

This paper is a commentary on the design of crewboats and similar deep-vee-hulled planing boats constructed of aluminum. It includes a description of curent design practices and significant problems encountered in the design process. It suggests techniques that can be used to avoid deficiencies in the strength and integrity of the hull. 

Mathematical expressions that will enable the naval architect to estimate design loads over any portion of the hull bottom have been developed from the latest research efforts, and it is hoped that future full-scale testing wiil refine even further the methods of predicting slamming loads. Recommended design loads for other parts of a vessel, and allowable design stresses, are also given. A worked example has been included to demonstrate the design process for a typical Gulf of Mexico crewboat.

- Subcritical crack growth and ship structural design – P. H. Francis, J. Lankford, Jr., F. F. Lyle, Jr. – 1976, April.

A review is made of the factors which influence subcritical crack growth in conventional and high-strength, low-alloy steels of the type used in primary and secondary welded ship structures. The types of influencing factors considered are the metallurgical parameters, the fracture mechanics of the crack tip processes, the loading state, and the mechanisms of environmental attack.The fatigue process is separated into the crack initiation and (subcritical) crack propagation stages, and the relative influence of the above factors is discussed for each of these stages. Following this review, a basis for a design criterion is established for safe-life design of welded cargo ship structure. Two specific criteria are advanced; one which utilizes only the endurance strengths if the weldment types employed for constant amplitude cyclic loading, and the other which sums the initiation and propagation lives each as governed by a spectral load distribution. These two criteria are compared, and existing gaps which need to be closed to elevate the confidence in the criteria are pointed out.

- Structural material for marine applications – B. L. Alia, M. F. Wheatcroft – 1976, April.

This paper traces the evolution of ABS hull steels resulting from important technological developments, service related problems, and special applications that have led to the diversification of shipbuilding materials. The American Bureau of Shipping has “Rules” and “Guides” for building and classing a wide variety of marine structures. Material applications for such vessels as ultra-large crude carriers (supertankers)., offshore drilling units, and liquefied gas carriers are discussed. Because of the Bureau’s  international activities, specification formulation must take into account adaptability, availability, and cost, in addition to primary technical considerations. 


- Fatigue considerations for semi-submersible structures – R. P. Riggs – 1979, January.

This paper contains a summary of methods and the quality of results obtainable with various fatigue analysis approaches to marine structures. The discussion is directed toward semisubmersibles, but is broadly applicable to many other structures. Areas of the analysis sequence that are not commonly found in existing marine literature are discussed in more detail than the standard naval architecture calculations. Adequate references are given for the technique to be independently developed with a relatively small engineering effort. The method has been applied to numerous structures with excellent results being provided for relative fatigue susceptibility.

- Professional liability as it relates to the naval architect/ marine engineer (and other maritime professionals) – G. F. Chandler, III – 1979, October.

Dramatic changes in product and professional liability are reaching the maritime sector. This paper reviews the present state of the law as it effects the naval architect/marine engineer.

Among the topics to be considere are a practical explanation of what profesisonal liability entails, reasons for the increase of lawsuits in this area, difference in liability with reference to commercial versus consumer cases and property damage versus personal-injury cases, and leading casesa affecting the professional with examples of how they might relate to common problems found in naval architecture/marine engineering. Typical defenses available to defendants are also presented, along with the dangers inherent in these lawsuits such as large expenses, both legal and expert, and disruption of business activities. Insurance coverage as to types and availability, including alternatives, categories of monetary damages, limitation and indemnity clauses, and protection of assets are topics also reviewed, and, finally, recommendations are made for the evaluation of business practices from the standpoint of liability. It is hoped that, by improving his or her understanding of all the facets of professional liability, the naval architect/marine engineer can avoid at least some of the more extreme problems present in this area. 

- Practical procedures for technical and economic investigation of ship structural details - D. Liu, A. Bakker – 1981, January.

Local structural problems in ships are generally the result of stress concentrations in the structural details. The intent of this paper is to show that costly repairs and lay-up time of a vessel can often be prevented, if these problem areas are recognized and investigated in the design stages. Such investigations can be performed for minimal labor and computer costs by using finite-element analysis techniques. Practical procedures for analyzing structural details are presented, including discussions of the results and the analysis costs expended. It is show that the application of the finite-element analysis technique can be economically employed in the investigation of structural details. 

- A synthesis of aluminum crewboat structural design – W. A. Henrickson, J. S. Spencer - 1982, January.

The need exists for a simplified structural review guide to enable U.S. Coast Guard marine inspectors to verify the structural adequacy of aluminium crewboats. The authors have developed such a guide. Typical existing crewboat forms and service speeds have been used to reduce the determination of impact pressures to a function of length and displacement. A design stress limit for the cyclic loading of the bottom structure has been determined based on wave observation data. Plating design has been verified by a comparison of sizing by beam theory versus  elastoplastic analysis. A simplified grillage analysis has been used to determine the level of support provided by longitudinal plate girders or keelsons. A worked example and tables of section moduli for typical extrusions attached to plating are included as appendices.

- Fundamentals and applications of the finite-element method in analyzing structural and nonstructural marine problems – D. Liu, Y-K. Chen – 1982, July.

The finite-element method has become popular and effective tool not only for structural analysis, but also for a wide range of physical problems which are of particular interest to the marine industry. A brief review of the finite-element formulation for structural and non-structural problems is presented. Applications to marine structures, including static and dynamic analysis and fracture mechanics, are given. Nonestructural applications to heat transfer and shyp hydrodynamic problems are also demonstrated. Recent developments in the coupled fluid-structural interaction problem using the boundary integral method, which is considered as an extension of the finite-element method, are also described. 

- An analysis of the ultimate strength of deck structures under in-plane loads – Y. Shapir, G. J. White – 1983, July.

A step-by-step procedure for determining the mode of failure and the ultimate strength of ship deck structures under in-plane compressive loads is developed. A comparison of several analytical theories for the buckling strength of deck structures in the elastic and inelastic zones is presented and the reason for the approach taken at each step is explained. The final result is a simple flow chart for this procedure and an algorithm which is easily adapted to most computer systems. The procedure is compared with experimental results and a method for determining reasonable size factors of safety (or correction factors) to account for initial deflection, residual stresses, etc., is presented. An example coding in FORTRAN IV for use as a subroutine in larger programs, or as a simple program itself, is given.

An example structure is solved to explain each of the steps of the procedure.  

- The Pacesetter experience: practices and recommendations to insure structural integrity of semisubmersibles from design to in-service inspections – C. E. Zumwalt, W. T. Benett, Jr. – 1984, January.

The partnership of sound design, a competent builder, effective construction inspection, and proper operation and maintenance is necessary to have a successful mobile offshore drilling unit. Current exoerience indicates the relative importance of construction inspection in reducing the need for in-service structural inspections. Not only are the results of construction inspection easier to detect  and repairm butthey are also cost-effective. Cooperation between the designer, builder, owner, regulatory body and classification society is necessary to achieve this proper balance between construction and in-service inspection.

- Structural design of river tank barges – D. W. Billingsley – 1984, April.

Tank barge size has increased substantially over the past two decades. Existing rules and regulations are based largely on the design of shorter barges and are concerned primarily with the ability of tank boundary structure and hull structure to withstand local loads. The designer of a long barge, a barge which will not be uniformly loaded, a barge which is to carry high-density cargoes, or a barge which ois to carry products with appreciable vapor pressures is well advised to conduct a rational analysis of thr loading and strength of his barge. This paper provides guidelines, based on studies of barge loading and strength, for conducting such an analysis.

- Computer simulations of the behavior of maritime structures – J. P. Hooft – 1986, April.

This paper discusses the setup of calculation models for the effectuation of time domain computer simulations of the behaviour of floating structures. Special attention is devoted to the development of simple and reliable mathematical descriptions of the effects of external phenomena which may influence the behaviour of the structure. The paper also indicates the applicability of time domain simulations for various areas of marine technology and ocean engineering, and refers to various publications in which time domain computer simulations and the results thereof have been presented.

- The usefulness of response monitoring for estimation of bow structural loadings – G. L. Petrie, W. M. Maclean H. P. Cojeen, G. Schudel – 1986, July.

During the 1970’s , the Maritime Administration, as part of its Exploratory Research Program, supported the development  of shipboard instrumentation systems for the sensing of ship motions and structural responses and the prediction of response changes to be expected when a ship’s  course or speed is altered. Two systems were installed, one on the SS LASH Italia operating in the Atlantic/Mediterranean service and the other on the USNS Furman operating in trans-Pacific service. These systems were operated for several years during which time significant data were obtained on midship bending, bow accelerations, bow side frame stresses and rolling. Filtering allowed identification of slamming and green water events. SNAME Panal HS-2 (Impact  Loads and Responses), long in need of full-scale data on heavy-weather transient loading of the hull, wished to determine whether these data, collected for other purposes, could be useful for predicting the frequency and magnitude of loads on the bow flare structure due to slamming and green waters events. This paper presents the results of the investigation that was carried out and suggests some implications regarding the establishment of criteria for bow structure design in regard to loadings of this type.

- Effect of openings in ring-reinforced shells – D. Deans – 1990, January

The ring-reinforced shell is a primary structure used in the marine and industrial world. Stress and buckling analysis of such structures is generaly based on axisymmetric analysis wherein all openings in the shell are neglected. In real life, such structures have a large number  of  openings often made in a random manner.  In order to design an appropriate reinforcement at such opening, it is necessary to carry out a detailed local stress analysis. Such an analysis

can be made either through the use of part models or by superelements which include the entyire structure, as well as the local reinforcement. Zoom analysis using the whole model is expensive and requires knowledge of multilevel superlement techniques. Analysis using part models is cheaper and can be equally reliable. This paper investigates the effects of openings on the stress distribution in ring-reinforced shells, such as submarines, using a finite-element model. The stress concentration factors (SCF’s) in areas adjacent to the opening are determined from this analysis,.

Using these SCF’s, modeling rules for utilization of part models are developed and recommended for use. 

- Two-dimensional hydroelastic analysis of very large floating structures – X. Che, D. Wang, M. Wang, Y. Xu – 1992, January.

We have reached a stage at which we are capable of building very large floating structures to meet the steadily increasing needs of ocean resource utilization or to fulfill some special industrial or civil purpose. When such a structure is large enough, its behavior in waves may be substantially from that of ordinary offshore structures due to low resonant frequencies of the deformable body, and its analysis may require different techniques. In this paper, a two-dimensional hydroelastic theory is applied to a very large floating structure that may be multi-module and extend in the longitudinal direction. A revised strip theory is employed to analyze the hydrodynamic coefficients, but some modifications are introduced to allow for multibody  cross sections. The structure is considered to be a flexible beam responding to waves in the vertical direction. Numerical examples are presented with reference to an integrated system of semi-submersibles. A simple model for engineering estimation is also presented. 

- Structural performance management of VLCCs: an owner’s approach – D. T. Melitz, E. J. Robertson, N. J. Davison – 1992, October.

An owner’s experience with structural design and performance of a wide range of ship types (oil tankers, semisubmersibles and tanker-based production systems) has enabled a new approach to be devised for assessing the structural durability of a class of five very large crude carriers (VLCCs). These vessels were built in the mid-1970s and are experiencing varying degress of corrosion, dependent on their operational life. The approach adopted combined conventional ship structural design techniques with structural dynamics, as well as fatigue and fracture mechanics techniques more commonly used in U.K. North Sea offshore projects. The combination of these technologies has led to the development of a structural management strategy for the operation of these VLCCs. The strategy has three basic components: structural enhancement, structural inspection, and structural monitoring at sea. The formulation of each component is described in detail. Installation of a stress monitoring system on five ships (four VLCCs and one offshore monohull production vessel) over the past 15 months is described and typical results are presented. The importance of these results to the prediction of ship structural durability and their value in ship operation is discussed.  

- Probabilistic ship structural analysis: an incorrect way to compute the probability of failure - 

H. N. Psaraftis – 1993, January.

There has been a recent paper in the probabilistic ship structural analysis literature that describes an incorrect way of calculating the probability of failure. This short technical note points out this fallacy and suggests the correct way to calculate this probability.

- Cross section of experience in SafeHull applications – P. G. Rynn, C. E. Morlan - 1997, January.

This paper provides information regarding the use of the ABS SafeHull program/criteria for review of tanker and bulk carrier structures. It focuses on the submittal and review processes as carried out by the classification society in an effort to address the needs of the client. Detailed examples are provided which illustrate the necessary information to be submitted and the results of a typical review. The paper demonstrates lessons learned from the reviews which have been performed to date. The paper also includes a brief discussion of future program developments.

- Comparative study on collision resistance of side structure – O. Kitamura – 1997, October. 

In  the second phase of ASIS’s 7-year research project for improved tanker safety against collision and grounding supported by Ministry of Transport, a series of numerical simulations of side damage due to collision was carried out adopting ASIS’s methodology based on the customized explicit FEM simulation system in order to demonstrate its potential power in the field of practical application. Assuming the simplified rigid bow of a 150K DWT colliding ship, the energy absorption capacity of the various side double hull design options for a VLCC, such as increased number of side stringers, double side structure with top side tank in conjunction with hopper tank and unidirectional girder stiffening system, was studied. The contribution of each structural component – side shell, inner hull, transverse web, side stringer, etc. – was also investigated in detail. Based on the results of both the numerical study and the ½ -scale collision experiments, a new conceptual design of a VLCC side structure was developed. Further study on crushable bow structure against collision and enhanced design of bottom structure against groundings is now in progress. 

- Analysis of a SWATH ship structures – K.F. Cheung, L. H. Seidl, S. Wang – 1998, April.

Three methods of analysis of thre primary structure of SWATH ships are examined. The quasi-static, rigid-dynamic and hydroelastic approaches are applied to analyze the structure of a detailed SWATH design. Deflections and stresses are calculated after each method and compared. The convergence of the hydroelastic approach with respect to the number of models is also investigated. Although a relatively small ship is considered in this comparative study, hydroelastic effects are shown to be significant in areas of greater flexibility.

- Experimental results for bending and buckling of rectangular orthotropic fiber-reinforced plastic plate structures – J. C. Roberts, G. J. White – 1999, January. 

Solid unstiffened sandwichm and hat-striffened rectangular orthotropic fiber-reinforced olastic (FRP) plates were tested in uiaxial in-plane compression and out-of-plane uniform pressure. The two short  edges of all plates were clamped, whereas the two long edges of the unstiffened and sandwich plates were simply supported and the same edges of the hat-stiffened plate were left free. Unstiffened plates reached global buckling at about 688 kN(155 klb); however, the plates did not collapse up to the machine load limit of 1334 kN (300 klb). Sandwich plates never reached the overall elastic buckling load; they collapsed in local buckling by face sheet delamination and core shear failure at loads of about 939 kN (211 klb). Hat-stiffened plates exhibited local buckling of the outer unsupported flanges at a load about 356 kN (80 klb). All hat-stiffened plates collapsed under uniaxial compression due to a combination of face sheet to stiffener delamination followed by hat-stiffener local buckling at loads of about 939 kN (211 klb). The stresses and deflections due to out-of-plane uniform pressure were compared between the unstiffened, sandwich, and hat-stiffened plates from pressures of 6.895 kPa (1 psi) to 34 kPa (5 psi). With the plates under uniaxial compression and out-of-plane uniform pressure simultaneously, there was a general decrease in buckling and collapse with an increase in out-of-plane uniform pressure.

- Dynamic response analysis of ship hull structures – T. V. S. R. A. Rao, N. G. Iyler, J. Rajasankar, G. S. Palani, K. Z. Zacharian – 2000, Summer.

Finite-element modeling and use of appropriate analytical techniques play a significant role in producing a reliable and economic design for ship hull structures to dynamic loading. The paper presents investigations carried out for the dynamic response analysis of ship hull structures using the finite-element method. A simple and efficient interactive graphical pre-processing technique based on the “keynode” concept and assembly-line procedure is used to develop the finite-element model of the hull structure. The technique makes use of the body plan of a ship hull to build the finite-elemen model through an interactive session. Stiffened plate/shell finite elements suitable to model the hull structure are formulated and used to model the structure. The finite elements take into account arbitrary placement of stiffeners in an element without increasing the number of degrees-of-freedom of the element. A three-dimensional finite-element model and a procedure based on the Bubnov-Galerkin residual approach are employed to evaluate the effects of interaction between the ship hull and water. Mode superposition technique is used to conduct the dynamic response analysis. The efficiency of the finite elements and the procedures is demonstrated through dynamic analysis of a submerged cantilever plate and a barge when both are subjected to sinusoidal forces.

The dynamic responses exhibit expected behavior of the structure and a comparison with the results available in the literature indicate superior performance of the finite element and methodologies developed. Thus, the finite element models and the procedures are found to be efficient and hence suitable for the dynamic analysis of similar structures.

Volver
* Strut

- Recent studies of struts and foils for high-speed hydrofoils – Y. T. Shen, R. Wermier -
1979, January. 

A three-year program was undertaken to determine the feasibility of developing a strut/foil system for high-speed operation of hydrofoil craft that would also perform satisfactorily at takeoff and moderate speeds. Following     identification
 of possible risk areas and design problems, the major objectives and approaches were established. The evaluation included determination of representative hydrodynamic loads and a series of model tests in the areas of hydrodynamic efficiency, cavity stability, side force and ventilation envelop and strut flutter. This paper provides highlights for the major portions of the study together with the most significant findings.




Volver
* Submarine
- The new catamaran submarine rescue ships: ASR 21 Class – J. F. Christensen,  A. C. Brown, G. W. Mancill – 1970, July. 

The loss of the USS Thresher in 1963 focused attention on the need for new and modern submarine rescue facilities.

The Navy’s Deep Submergence Systems Project  organization (DSSP) was created to explore and develop systems for search, rescue, salvage and associated undersea research programs. Among the systems developed by this organization were the Deep Submergence Rescue Vehicle (DSVR) and a deep-diving system employing saturation diving techniques. A new type of ship was required to support these systems, having characteristics quite different from existing submarine rescue ships (ASR’s). In 1965 the Navy began preliminary design of the ASR 21 class of vessel, whose primary mission will be to support  the rescue of personnel from sunken submarines. In order to perform this mission, the ship has to have the capabilities of transporting and handling two deep-submergence rescue vehicles; conducting deep-diving operations, including support of associated man-in-the-sea maneuvers; conducting search operations; and performing other miscellaneous tasks associated with its primary mission. The paper describes the principal features of this unique catamaran ship and outlines some of the design control aids and construction highlights.

- Experience with an unmanned vehicle-based recovery system – R. L. Wernli - 1983, January.

The Naval Ocean Systems Center (NOSC) has been in the forefront of undersea vehicle and manipulator development  since the early 1960’s. Through extensive at-sea and laboratory test programs, methods have been developed to optimize  these remote systems. NOSC’s technological background is presented here with particular emphasis on the optimization of undersea manipulator and work systems. Methods of increasing system efficiency while keeping complexity to a minimum are also presented.

- Transportation of LNG from the Arctic by commercial submarine – L. Jacobsen, K. Hall, P. Canning, E. Gardner – 1983, October.

The paper examines the feasibility of shipping liquefied natural gas (LNG) from the Arctic by submarine tanker.

Among the advantages of an under-ice commercial transport system, the authors include the safe, reliable movement of LNG, on a regular schedule unimpeded by surface weather conditions; the minimum environmental impact on the fragile Arctic ecology; and the economic superiority over alternative systems by the adaptation of a well-proven technology. Conceptual designs of two such mammoth submarines, both nuclear and nonnuclear powered. Are illustrated.

- Response of submarine power cables during laying operations in deep waters – L. A. Vega, G. C. Nihous – 1986, July.

This paper reports the results of an analytical study performed for the Hawaii Deep Water Cable Program to determine the feasibility of transmitting electric power via cable in waters up to 7000 ft in depth and over a distance greater than 150 miles. The computer-aided methodology described herein sought principally to determine the cable loads and motions as functions of environmental, vessel and cable parameters. 

- SEAWOLF producibility – B. R. Brucker – 1989, January.

Submarine construction shipyards are in the midst of long-term programs to implement new technology in order to improve their competitive positions. Intiatives such as zone-oriented construction are well underway and other such as the integration of computer networks in manufacturing are now gaining momentum. This infusion of new technology requires an array of new design products. The SEAWOLF design effort is puttinf forth a major effort to present a design that supports the implementation of technology and captures the necessary attributes for an efficient construction program. 

- Combined wave and current forces on large-diameter submarine pipelines – J. M. Andres – 1989, January.

This paper deals with the analysis of combined wave and current forces acting on a 8.3-ft-diameter, 70-ft-long submarine pipeline mounted on a steep slope at Keahole Point on the Island of Hawaii, Havaii. Force transfer coefficients have been obtained for a large number of wave and current conditions. In the absence of strong currents, mean values of wave force coefficients calculated by a frequency-domain method have proven to predict extremely well the distribution of peak wave forces. In cases where current effects are relevant, a wave-by-wave analysis of the loads indicates that , for the range of Reynolds numbers and Keulegan Carpenter parameter covered in this study, the inertia coefficient decreases as the value of the ratio of current to maximum wave velocity increases. The same result is also found by a mean-square method in which overall force coefficients are computed for the whole record length. 

- Jet-propelled remote-operated underwater vehicles guided by tilting nozzles - S. N. Gangadharan, H. L. Krein – 1989, April. 

This paper is a study and experimental analysis of a forced jet propulsion system with tilting-type nozzle for slowmoving remotely operated underwater vehicles (ROV’s). A test setup simulating the motion of the underwater vehicle was fabricated to investigate the effect of nozzle configurations on the propulsion of such vehicles. Plexiglass nozzles of different conical contraction angles ( = 4 to 28 deg), different conical expansion angles ( = 3 to 9 deg.), and a straight cylindrical section were used in the study. Tests were carried out underwater, and thr parameters measured include thrust, flow rate, angulkar velocity, and total head. Different circular disk type drag plates were used to simulate the drag of the vehicle underwater. Efficiency of propulsion is the criterion for comparing the performance of each nozzle. An expression for the optimum efficiency was derived neglecting the effect on inlet head recovery, which can be assumed for slow-moving vehicles. The energy loss and loss coefficients in submerged propulsion nozzles were found both theorectically and experimentally. A proposal for the fabrication and testing of on innovative design of a jet-propelled ROV guided by tilting nozzles is presented. The design uses a stepper motor for tilting the nozzles. A comparison is made between stationary and swivel-type configurations. The nozzles were tested for optimum area ratio. The propulsion system and the ROV was designed and checked for stability. The study revealed that for a range of flow rates, one particular nozzle was the most efficient compared to other nozzles. 

Volver
* Submersible

- Weight considerations for deep submersibles – E. H. Nickell – 1970, April.

Conventional shallow submersible vehicles depend on the pressure hull for buoyancy, but deep submersibles depend on some type of bulk material for buoyancy. As a consequence the design of very deep submersible require new considerations on the vehicle  weight. The purpose f this paper is to evaluate the many parameters which affect the boat weight to see which ones are most influential on total weight. To accomplish this objective, a simplified mathematical expression is derived which describes the total weight for a deep submergence vehicle. The expression contains both structural and nonstructural weight items. The structural items include the pressure capsule, outer hull, foundations, and hard tanks. The non-structural items are the equipment, buoyancy material , and payload. Each weight item is then examined in detail to determine what parameters affect  the boat weight. The results    show that the greatest weight  reduction is possible, with the equipment. This is because the state-of-the-art equipment used for deep submersibles has a weight almost equal to three times its displacement, and to furnish sufficient buoyancy material in the boat to float such equipment results in a large weight penalty.

- U. S. Coast Guard regulation of passenger-carrying submersibles – S. Johnson, B. Salerno – 1991, November.

Passenger-carrying submersibles have been certified by the Coast Guard for operations in the United States Virgin Islands, Hawaii, and Guam. Although subject to the Coast Guard small passenger vessel regulations, 46 CFR Subchapter T, submersibles are not specifically addressed in the regulations. The Coast Guard does have a background in submersible safety based on past efforts to regulate industrial and research submersibles and interaction with the American Bureau of Shipping (ABS), which has been clasing submersibles for many years and has classed all passenger submersibles to date. The certification process developed for these unique vessels evolved during the certification of Atlantis III, the first U. S. passenger submersible. Several designers, builders, and operators have entered the market and the business is steadily expanding into new areas of operations worldwide. The Coast Guard has initiated two major studies by the Department of Transportation and the National Research Council to ensure that.

Volver
* Subsea 

- The design of moonpools for subsea operations – A. H. Day – 1990, May.

 The use of moonpools has become well established in the offshore industries in diving support vessels amd, more recently, in floating production vessels. The moonpool offers a central location for the launch of subsea equipment and protection from the environment for the launch procedure. If designed inappropriately, however, the moonpool may suffer from large vertical oscillations of the water column, resulting in large forces on equipment in the moonpool and high downtime of the vessel. A method is proposed for assessing the performance of the moonpool using operability analysis. Theoretical and experimental studies indicate possible geometries for the moonpool which may be used to improve the performance. Finally, a systematic procedure for designing moonpools is developed  and illustrated with a worked example from a real design problem. 

Volver
* Superstructure

- Methods of studying the effects of blast waves on ships’ superstructures – J.M. Dewey - 1969, July.

Techniques are described which have been used to predict the possible effects of blast waves on ships’ superstructures. The basic physical properties of a blast wave, the factors which affect these properties, and the techniques for measuring them are discussed. The interaction of shock waves with scaled rigid models is studied in the laboratory and the results are used to predict the blast loading on a full-scale structure. The dynamic response of the structure to this loading through the elastic, elasto-plastic, and plastic regimes can be calculated by reducing the structure to a system of simple-degree-of-freedom components. These calculations are checked, when the opportunity arises, by studying the structure response on full-scale trials.

- Superstructure effectiveness in the preliminary assessment of the hull behavior - M. D. A. Macney, C. T. F. Ross – 1999, January.

In a study of hull-superstructure interaction, a parametric investigation was undertaken, which was designed to examine a large number of hull-superstructure arrangements, broadly representative of warship configurations. The study was essentially numerical, based on the finite element  method, but was supported by an experimental program used to validate aspects of the modeling. The majority of the numerical work was the analysis of threedimensional simplified models having either a single superstructure on a standardized hull, or a double superstructure arrangement on an alternative standardized hull. Such models represented simplified structural configurations from which preliminary assessments of the hull-superstructure behavior could be sistematically addressed within an initial design sequence.

Superstructure effectiveness is not universally defined or used, in the literature. Since stresses are idiosyncratic, effectiveness in this work is defined in terms of overall structural displacement, as the ratio of the maximum displacement of the plain hull to the maximum displcement with superstructures. A variety of cases was considered, including single and double superstructure arrangements of various sizes and in various positions on the hull. Design curves were formed for the different arrangements showing the variation in the effectiveness. Superstructure effectiveness varies with superstructure length, becoming greater as the superstructure becomes longer. There is a finite element to the maximum effectiveness which is dependent on the relative cross sectional properties. The position of the superstructure also affects the effectiveness, with the greatest effectiveness occurring at the mid hull position. The change in effectiveness is less when the superstructure is small and changing position than when it is long.

Two superstructures having comparable total length to a single superstructure are less effective than the single superstructure. Three superstructures are more effective than two, but still less than one. As the number of superstructures increases for a given total length, the effectiveness tends towards the single superstructure value. Superstructures, even of modest dimensions, add considerably to the cross-sectional properties and should be considered as part of the hull girder when doing the preliminary design. 

Volver
* Supply vessel

- Model studies for an oceanographic ship derived from an offshore supply vessel - J. R. Paulling, Jr., M. Silverman – 1967, October.

During the last few years, a number of operators of oceanographic research ships have considered  the Gulf Coast 


   offshore-oil-well supply vessel type for a possible conversion to a research vessel. Such a ship 155-165 tt  length 


   offers a number of attractive features; chiefly, reduced operating costs, an space for mounting portable or inter-

changeable equipment. The vessel’s principal disadvantages reputedly are limited stability and a lack of sea-      kindliness. An investigation of such vessels has recently been conducted by the Scripps Institution of Oceanography and the   Department of Naval Architecture of the University of California. Model experiments were conducted to determine  the resistance and powering characteristics, the motions in head seas, and rolling in beam seas. The transverse  stability was computed for calm water and following seas. Four different hull forms were considered in these studies: typical 155-ft-long single-chine supply boat; (2) a round-bilge version of the same; (3) a single-chine design  developed to overcome several of the suspected deficiencies of Form 1 while still retaining the principal proportions; and (4) an affine variation of Form 1 produced by multiplying transverse dimensions by 0.75 and increasing vertical dimensions by the same amount. It is concluded that the most serious deficiency of the vessel type is the tendency to slam in a head sea. This may limit the maximum speed in head seas. The small saving in resistance exhibited by both the narrower and round-bilge versions is insufficient to justify choosing either of these on this basis alone In addition, both of these forms roll more severely than the two wide, single-chine forms. Finally, the increased freeboard of the third form results in an ample margin of stability. It is felt, therefore, that Form 3 provides a suitable basis for developing a research ship design.

- On the design of offshore supply vessels – Y. Mok, R. C. Hill – 1970, July.

 The offshore supply vessel came into being in 1954 to meet the demands of a rapidly growing offshore oil industry.

The author give a brief history of this development and present the arrangement  and profile of a typical supply vessel as well as a complete table of characteristics on a number of vessels. It is shown how the demand to carry large quantities of cargo on deck resulted in a hull form that is unique in some respects. Two particular areas of design are stressed: stability and powering. The question of stability is examined in detail, including development of the current U.S. Coast Guard stability criteria. The difficult in estimating power requirements for the low speed/length ratios associated with supply vessels is discussed. Data for estimating power requirements are presented.

- The offshore supply vessel as a naval auxiliary – S. J. Guarino – 1975, October.


In the late 1960’s the expanded international search for petroleum imposed new and rigorous demands on the offshore supply vessel. These vessels entered a phase of their evoluation which has resulted in a class of vessel proven to be remarkably versatile and cost-effective. This paper reviews the history and development of the offshore supply boat and describes the features and capabilities of these vessels which the author believes will enable them to serve as a new class of naval auxiliary capable of multimission utilization. 

- A simplified stability letter for offshore supply vessels – R. B. Meyer, K. V. Feeney - 1981, January.

This paper presents a simplified method for the preparation of stability information for offshore supply vessels. The paper reviews the current methods used by the Eigth Coast Guard District Merchant Marine Technical Officefor preparation of stability information and compares these with the proposed “simplified” method. The simplified stability letter incorporates a loading diagram which will make it easier for the vessel operator to use. The recommended letter will allow designers to obtain a higher maximum amount of deck cargo, provice more flexibility in the manner in which cargoes are carried, allow operators to exchange consumables for additional below-deck cargo, and simplify the calculations necessary for preparation of the stability information. It should be cautioned that the method presented is only the opinion of the authors. Approval should be obtained from the cognizant Coast Guard technical office before employing this and other proposed method. It should also be noted that the stability criteria presented in Appendix I are not yet included in regulations and are subject to change. 

- The offshore supply vessel – L. M. Patton – 1983, July.

The paper discusses the development of the offshore supply vessel used in the offshore oil industry. Laws, regulation and inspections of the vessels as applied by the Coast Guard are outlined. Manning, use of the vessels, and basic vessel design are also considered. The paper concludes with description of the Memorandum of Understanding between the Coast Guard and the American Bureau of Shipping and how this is applied to the offshore supply vessel inspection.


- Design of the icebreaking supply ship Robert LeMeur – A. Churcher, A. Kolomojcev, G. Hubbard – 1984, April.

The Robert LeMeur is an icebreaking supply vessel designed specifically to support oil field operations in the Canadian Beaufort Sea. This paper details the severe environment within which the ice vessel operates as well as the unusual operational profile. The design of the vessel is then traced, identifying those areas which are of particular importane –namely, hull strength, selection of propulsion equipment, and selection of electrical  and control equipment. The paper also discusses experience gained with the vessel in its first season of operation.

- Performance database for offshore tug supply vessels – R. Latorre, J. Mims - 1997, January.

With the continued development of the oil and gas fields,the fourth generation of tug-supply vessel is being launched.

This paper summarizes the performance data base for offshore tug-supply vessles developed under a SNAME T& R project. 

Volver
* Surface

- Application of 1985 SSPC surface preparation specifications to the marine industry - N. M. Miller – 1986, October.

The Steel Structures Painting Council’s Surface Specifications most used by the marine industry,SSPC-5, 6, 7 and 10, were revised in 1985. SNAME’s T&R Panel 0-23 (Ship’s Paints) believes those concerned with all phases of ship coatings in the industry should be aware of the changes, additions, and limitations of new specification wording in order to take full advantage of what is included, as well as be aware of what is not mentioned.  

Volver
* Surface effect ship

- An analysis of rigid sidewall surface effect craft for high-speed personnel transportation - E. R. Miller, Jr. – 1970, January.

A number of commercial applications have been proposed for rigid sidewall surface effect craft. The transport of crews to offshore operations in an application which is well-suited to the immediate use of moderately sized craft of this type. Because the crews are paid while they are in transit, high speeds are required to minimize the total transportation costs. The characteristics and performance of  rigid sidewall surface effect craft suitable fro crew transport operations are developed. The major design parameters studied include payload, total power, and machinery type. Performance estimates are made for operations in both calm water and waves. An economic model is developed to stimulate crewboat operations. Cost estimates are based on current technology and price levels.

The total unit transportation cost is used as the economic criterion in the determination of the relative merit of various craft. For the purpose of comparison the characteristics and costs of planing hull crerwboats for the same mission are developed. It is concluded that rigid sidewall surface effect crafts have the potential of being economically superior to planing boats for crew transport operations. 

- Discussion notes for a review of progress in design of large SES – W. F. Perkins, Jr. - 1975, July.

These notes are prepared to highlight some of the points in a review of progress in the development of oceangoing surface effect ships over the past ten years. In 1965, considerable interest was generated with respect to the application of large – more than 4000 tons – SES in ocean commerce. Since that time, considerable effort has been devoted to addressing the technical design problems associated with such ships. Emphasis has shifted in the near term to a military ship of about 2000-tons gross weight. Nonetheless, many of the design solutions to technical problems at the 2000-ton size are applicable to any large, high-speed SES. Thus, progress and success in the Navy programs can lead eventually to commercial application of SES. 

- Noise and vibration control techniques for the U. S. Navy 3000-LT surface-effect ship - G. L. Fox – 1980, January. 

The Navy 3000-LT Surface-Effect Ship (3KSES) Program has provided a major advance in the development of high performance ship technology in many areas. One such area is noise and vibration control techniques applicable to lightweight/high-power vehicles. New analytical methods have been evolved and substantial testing accomplished to support certain theoretical aspects of the analysis or to provide the necessary empirical data. This paper presnets a summary of the technical approach used in the 3KSES Noise and Vibration Analysis, a description of the systems installed to achieve the desired accoustical control, and comparison of the predicted ship noise and vibration environment with the Navy specification. The noise sources considered are those related to the major machinery, that is, the gas turbine engines, the large lift fans, and the waterjet propulsors. 

- The promise of advanced naval vehicles for NATO – D. R. Lavis, W. W. Rogalski, Jr., K. B. Spaulding – 1990, March. 

Advanced naval vehicles (ANVs), defined here as surface effect ships (SES), hydrofoils, and small-waterplane-area twin-hull ships (SWATHs), hold significant promise for a number of naval missions, offering advantages in many operational areas. These advantages can extent to life-cycle costs when total force requirements are considered.

NATO Special Working Group 6 (SWG/6), of which the United States is a member, has been particularly active in evaluation of ANVs for various missions. A number of the participating nations have ongoing ANV development programs or have developed point design for evaluation by SWG/6. This paper describes the SWG/6 organization and provides an introduction to some of these ANV programs. It presents the highlights of a series of antisubmarine warfare (ASW) corvette point designs developed as part of one of the SWG/6 initiatives and describes aspects of their assessment against conventional hull forms. The paper concludes with a description of some new SWG/6 programs. 

- Operation and cost of high-speed craft – C. Wright – 1990, March.

The various types of high-speed craft (HSC) – air supported, foil supported, displacement hull, planing hull – are briefly desribed and their suitability for certain passenger routes in different operating environments is analyzed.

The transport and commercial efficiencies of a number of existing craft of mixed sizes and services are graded and graphically compared. The paper concludes with a discussion on the economics of HSC service and the many factors that bear upon optimum craft selection for a particular route and operating environment.

- Air cushion vehicles and surface effect ships for Great Lakes and great rivers transportation – J. L. Allison – 1990, November. 

A brief introduction to air cushion vehicle (ACV) and surface effect ship (SES) technology is presented, with past and present examples, to show that this technology may now be considered mature. Applicability of ACVs and SESs to transportation on the Great Lakes and rivers of Canada and the U. S. is discussed, with some emphasis on year round service in the regions affected by ice. An indication of present design capabilities is provided with some examples of application to typical set of requirements. Future developments are outlined in the light of the rapid expansion of air-supported ferry operation in other parts of the world, and military and Coast Guard applications in the U.S. and Canada. Some data on acquisition and operating costs are presented in comparison with those for other hull forms, with information on the type of technical and port support required for ACV and SES operation. Numerous references are provided to enable the reader to pursue the topics discussed in greater detail than is possible in a short paper.

Volver
* Surface vessel

 - Mooring of surface vessel to piers – M. Chernajawski – 1980, January.

This paper presents a new analytical method of determining the tension forces in mooring lines of surface vessels. 

The method will aid the ship designer in developing fixed mooring systems with more accuracy than in the past. The analytical model developed considers the hull to be rigid and restrained broadside to a shallow -water pier with resilient fenders in use. The approach to the problem involves (a) determination of wind, current, and equivalent static wave forces at specified headings; (b) calculation of buoyant restoring forces caused by trim, heel, and immersion of the hull; (c) derivation of a combined mooring line stiffeness matrix in terms of direction angles, lengths, cross-sectional properties, and nonlinear modulus of elasticity; and (d) derivation of generalized stiffeness matrix for fixed mooring system and determination of tension forces in mooring lines using matrix algebra procedure and incremental load method. Special emphasis is placed on the cumulative elastic behavior of the mooring lines and on the manner in which the elasticity of the lines controls the vessel movement.

- Investigation of design power margin and correlation allowance for surface ships - G. R. Hagen, E. N. Comstock, J. J. Slager – 1986, January.

This paper follows two earlier papers, published by the Society in 1962 and 1979, dealing with correlation allowance and design power margin. For some time it has been perceived that a need exists for changes in the numerical quantities which have been specified by the U. S. Navy for correlation allowance coefficients and design power margins. This perception results from the recognition of a growing body of experimental data, both from model experiments and from ship standardization trials, that provide that provide the basis for both correlation and margin policies. In response to this need, an exhaustive investigation was undertaken to establish a sound basis for a revised correlation allowance policy and to evaluate its impact on design power margin policy. Presented herein are: (1) a review of the state of the art in the areas of correlarion allowance and speed-power margin; (2) an updated database derived primarily from model experiments and standardization trials of S. S. Navy ships; (3) an assessment and interpretation of the database; (4) a poroposed alternative to the current correlation allowance policy; (5) an evaluation of the impact of applying the proposed policy in determining required speed-power margins for U. S. Navy ships; and (6) a proposed alternative to the current design power margin policy for new U. S. Navy ships.

Volver
* SWATH

- Predicting hydrodynamic behavior of small-waterplane-area twin-hull ships – E.Numata - 1981, January.

Existing naval and commercial small-waterplane-area, twin-hull (SWATH) vessels are described along with the reasons for choosing this type of hull configuration. The effects of changes in hull form and proportions on smooth water resistence and motions in rough water are examined.Analytical and experimental techniques presently available for use in the design process are discussed. Simple relationships for use in predicting resistance and seakeeping behavior in early stages of design are presented. 

- Some guidance for hull form selection for SWATH ships – G. R. Lamb – 1988, October.

Even though in 1987there were only a dozen SWATH (small-waterplane-area twin-hull) craft and ships afloat around the world, word of their markedly superior seakeeping performance is spreading rapidly. The number of SWATH vessels is likely to double within five years. As in many other areas of technology, the United States and Japan are the acknowledge leaders in the development and practical application of the SWATH concept. This paper reviews the characteristics of existing SWATH craft and ships from the standpoint of the stated seakeeping objective. Hull form differences between four SWATH craft and ships, including the Navy’s SSP Kaimalino, are analyzed and interpreted. Important considerations for the early-stage design of a SWATH ship are discussed.  Differences in the range of feasible hull form geometries for coastal areas and unrestricted ocean operations, and for low-speed versus moderately hig-speed applications, are pointed out. 

- The promise of advanced naval vehicles for NATO – D. R. Lavis, W. W. Rogalski, Jr., K. B. Spaulding – 1990, March. 

Advanced naval vehicles (ANVs), defined here as surface effect ships (SES), hydrofoils, and small-waterplane-area twin-hull ships (SWATHs), hold significant promise for a number of naval missions, offering advantages in many operational areas. These advantages can extent to life-cycle costs when total force requirements are considered.

NATO Special Working Group 6 (SWG/6), of which the United States is a member, has been particularly active in evaluation of ANVs for various missions. A number of the participating nations have ongoing ANV development programs or have developed point design for evaluation by SWG/6. This paper describes the SWG/6 organization and provides an introduction to some of these ANV programs. It presents the highlights of a series of antisubmarine warfare (ASW) corvette point designs developed as part of one of the SWG/6 initiatives and describes aspects of their assessment against conventional hull forms. The paper concludes with a description of some new SWG/6 programs. 

- Operation and cost of high-speed craft – C. Wright – 1990, March.

The various types of high-speed craft (HSC) – air supported, foil supported, displacement hull, planing hull – are briefly desribed and their suitability for certain passenger routes in different operating environments is analyzed.

The transport and commercial efficiencies of a number of existing craft of mixed sizes and services are graded and graphically compared. The paper concludes with a discussion on the economics of HSC service and the many factors that bear upon optimum craft selection for a particular route and operating environment.

- SWATH structure: Navy research and development applications – J. P. Sikora, A. L. Dinsenbacher – 1990, July. 

The potential for enhanced seakeeping and increased operational effectiveness for certain missions has generated an interest by the U. S. Navy in small-waterplane-area twin-hull (SWATH) ships. Because of the novelty of these vessels, traditional design approaches cannot be used. Hence, the David Taylor Research Center has invested a considerable effort to develop suitable criteria for primary loadings, secondary loadings, and the structural response of these ships. This paper presents an approach for determining the maximum seaway loadings on SWATH ships and summarizes the results in simple design algorithms. Secondary slam loadings from model tests are presented. Algorithms for predicting the stress distributions on primery structure are also presented. Finally, some lightweight alternatives to conventional steel grillage secondary structure are presented. Overall, structural weight reductions are possible, with the biggest potential benefits arising from structural designs which resist secondary loads. 

- Producibility benefits of the SWATH configuration – R. L. De Vries – 1991, January.

Producibility is the term used in shipyards to describe the relative efficiency of constructing one design over another.

The producibility of a ship is primarily a function of the ship’s  configuration. The “box-like” structure of the small waterplane area, twin hull (SWATH) enhances the design flexibility in both the spatial arrangement of the compartments and the outfit arrangement within each compartment. One of the major benefits of the SWATH design is the expected dramatic increase in the number and size of distributive system outfit packages. The location of the major equipment (such as the gs turbine, main propulsion generators and the diesel ship service generators) high and in the center of the upper structure on the SWATH increases the time available to assemble complete outfit packages. The SWATH structural configuration has few complex shapes or intersections, as the majority of the structure is rectlinear and the underwater hulls are composed of simple cones and cylinders. Further, the homogeneity of the SWATH structure results in repeating design details generally throughout the length of the ship with port and starboard mirror image structure. Thus, it is possible to achieve significant cost savings in every area of design and construction. Properly designed, the SWATH configuration can be the most cost-effective platform available for today’s low to medium payload ships. 

- Preliminary design of a high-speed SWATH passenger/car ferry – A. Papanikolaou, G. Zaraphonitis, M. Androulakakis – 1991, May.

The paper summarizes results of a recent research project of the National Technical University of Athens on the preliminary design and computer-aided optimization of a high speed small waterplane area, twin-hull (SWATH) passenger/car ferry. The projected vessel would be employed as a link in a rapid marine transit system connecting the Greek mainland (port of Piraeus) with the island of Crete (port of Heraklion). Alternative routes, leading to different vessel sizes and speeds, can be studied by the same developed design methodology and are currently under consideration for the local Greek or further Mediterranean market. Following a three-stage, techno-economical optimization to estimate the main dimensions and the hull form of the projected vessel, the preliminary design of a prototype SWATH vessel has been completed at NTUA, comprising all main steps of the well-known design spiral. Because the developed vessel is a proptotype, it was essential to develop the proper analytical and numerical, computer-ainded design tools to enable the necessary repetition of the various steps in the framework of a converging design. Theoretical predictions of the vessel’s hydrodynamic behavior (powering and seakeeping) have been accompanied by a series of towing tank model experiments. The economic and operational advantages of the proposed concept are explained. 

- Explosive ordnance disposal SWATH ship design – R. L. Schaffer, J. A. Kupersmith, R. Wilson, T. J. Valsi – 1991, July.

This paper describes the technical details, design management and procurement status of a 70-ton SWATH (small waterplane area twin hull) designed to support underwater Explosive Ordnance Disposal (EOD) forces. There are several objectives of this paper, including: (1) to contribute to the limited database of small SWATH design information; (2) to describe a practical approach to planning and scheduling constrained small craft design efforts; and (3) to present some general lessons learned regarding the design of new or innovative craft or systems. 

- Design and operational experience of the SWATH ship Navatek I – L. H. Seidl, W. L. Clifford, J. P. Cummings – 1993, July.

A presentation is attempted linking the historical development, general design considerations for Small Waterplane Area, Twin-Hulll (SWATH) hull shapes, the design of a particular SWATH, the Navatek I, and her operational experience. The “carrier vessel” concept on which the Navatek I is based is introduced. Principal dimensions and general arrangements are shown. A parametric study of twin-strut SWATH hull forms for a hull of constant displacement is presented in some detail. Stability and ship motion are discussed and actual data for the Navatek I presented. The overall structural analysis is briefly presented, including the method of analysis for the Navatek I.

The SWATH captain’s operational experience with the Navatek I during her extensive journeys is related to quite some extent.

- SWATH Golf Club hull flow studies – T. Ratcliffe, C. Kennel – 1997, April.

Analytical and experimental results are presented from an exploratory investigation of the flow phenomena encountered with golf club SWATH designs. The focus of this work  is testing done on three closely related SWATH models with common hulls and strut waterplane shapes. The models are constructed to allow testing of the hulls in three athwartship positions: a full golf club, a conventional SWATH , and an intermediate partial golf club. Traditional measured data augmented by flow visualization information are used to identify flow phenomena present. In addition to the test program, supporting calculations were made with advanced hydrodynamic flow codes to assess these analytic tools and provide insight into flow phenomena encountered.

- Ship-borne wave height measurements – M. J. Dipper, Jr. – 1997, October.

An extensive full scale performance evaluation of the USNS VICTORIOUS T-AGOS 19 was undertaken by the ship design community to validate the hydrodinamic performance capabilites of this Small Waterplane Area Twin Hull (SWATH) ship. To assess the performance characteristics of the hull form, sensors, signal conditioning instrumentation, and data acquisition computer systems were installed on board. Real-time characterization of the seaway during trial operations represented a key element in the overall evaluation of the rough water performance of this SWATH ship, as would also be the case for many other surface ships. During this full scale trial program the seaway was quantified through wave height measurements made at the bow of the ship using a commercially available ship-borne  wave height sensor. The major advantages of using a ship-borne wave height sensor include: measurements of seaway parameters in seas too severe to launch a buoy, reduced trial down-time associated with buoy launch and recovery, and an increase in collection time of seaway data available at zero speed as well as underway. A wave height buoy was also employed on several occasions, primarily for comparison with the ship-borne wave measurements.The comparisons of ship-borne wave height measurements with wave buoy measurements show reasonable agreement and provide confidence in the overall accuracy of thr wave height measurments. For comparison, wave spectra measured during the trials are also presented along with a theoretical Bretschneider spectrum at approximately the same significant wave height and modal period. The results indicate good agreement between the wave spectra derived from data measured using the ship-borne sensor and what is expected in a theoretical spectral formulation of a well developed seaway.

- Analysis of a SWATH ship structures – K.F. Cheung, L. H. Seidl, S. Wang – 1998, April.

Three methods of analysis of thre primary structure of SWATH ships are examined. The quasi-static, rigid-dynamic and hydroelastic approaches are applied to analyze the structure of a detailed SWATH design. Deflections and stresses are calculated after each method and compared. The convergence of the hydroelastic approach with respect to the number of models is also investigated. Although a relatively small ship is considered in this comparative study, hydroelastic effects are shown to be significant in areas of greater flexibility.

Volver
* Switch

- Automatic bus-bar transfer switch fault tree analysis – G. R. Pearman – 1997, January

This paper discusses the application of an existing statistical analysis technique called “Fault Tree Analysis” to Automatic BusBar Tranference Switch failures on a new class of Naval Supply Ship. Fault tree Analysis is a technique used in many “High Technology Industries”, to pictorially display facts surrounding system, equipment of process failures. Technological complexity and safety concerns in the marine industry make it necessary to also use na organized technique to display facts affecting undesirable events, or failures, and their cause and effect.

Volver
* Systems

- The emerging shape of policies for the acquisition of major systems – R. A. Frosch - 1969, July.

This paper is the transcript of an address by the Honorable Robert A. Frosch, Assistant Secretary of the Navy (Research and Development), given at the Association of Senior Engineers Annual Technical Symposium Banquet, Washington, D.C. , March 28, 1969. The same ideas were delivered in substantially the same form before the Institute of Electrical and Electronics Engineers, Inc., on March 26, 1969.

- Reliability and maintainability analyses of shipboard systems – R. L. Harrington, J. W. Coats, F. E. Farley – 1970, January.

The need of an increased emphasis on the reliability and maintainability characteristics of shipboard systems is discussed. Next, the current reliability and maintainability specification requirements are surveyed and their impact on the marine industry is reviewed. This is followed by a description and evaluation of the various types of reliability and maintainability analyses which may be applied to shipboard systems. Insofar as marine equipment are concerned, the major sources of data, their availability, and utility are also reviewed.

- Marine reheat cycles and systems evaluation – C. W. Stof – 1970, July.

In light of recent improvements in steam propulsion resulting from the application of the reheat cycle, it is the purpose of this paper to present general and accurate comparative data, to aid others in the proper application of reheat and to evaluate its gains. Schematic engine room arrangements for a symmetrical plant as well as one designed for improved economics are presented for possible application on twin-screw, high utilization, fastturnaround vessels. Various methods for specifying reheat performance are reviewed andreason for a new method are given. A heat rate method is proposed and developed to improve standards of calculation and specification. Heat rate factors are provided on most engine room components to allow trade-off studies. Typical all-purpose fuel rate curves for five cycles are shown from 30,000 to 200,00 shp. Representative heat balance data are given to allow the marine designers to size or specify components by interpolation on a preliminary basis.

- Heavy-load moving systems – H. B. Chambers – 1976, April.

Over the years, a number of unique load-moving systems have been developed in response to needs in heavy fabrication programs. The systems are designed principally to improve construction techniques in a new or expanding fabrication facility. All systems are focused on low capital investment, making them particularly adaptable to short-term projects and projects planned in relatively nonidustrialized areas. This paper describes three mechanical heavy-load-moving methods and explains how they are applied to modernize the methods of constructing ships and offshore structures. In today’s  business climate, “to modernize” means to minimize capital investment in a new construction facility and, also, ro minimize the ongoing labor costs. It further means to provide maximum flexibility for future building programs, which cannot clearly be anticipated in the rapidly changing global market for ships and offshore oil structures.

- A computer system to derive developable hull surfaces and tables of offsets – J. S. Clements – 1981, July. 

The fairbody, chine and sheer lines of a proposed vessel are represented by cubic spline functions. Between each pair of chine lines that ruled surface is generated which has the same tangent plane at all points of each generator or ruling line. A procedure based on the multiconic development of a surface is used to modify the given chine lines to ensure that no ruling lines intersect at a point within the surface. The result is a developable hull surface. A simple method is suggested for fairing the modified chine lines and the steps necessary to generate tables of offsets from ruling-line intercepts are outlined briefly. 

- Container ship stowage: a computer-aided preplanning system – J. J. Shields - 1984, October.

It is well known that the advent of cargo containerization has revolutionized the art of ship stowage by greatly increasing cargo handling efficiency. However, in order to take full advantage of this capability, and to optimize the use of the containership itself, the physical distribution of containers on board the vessel must be carefully planned. In this paper, a computer software system designed to aida in this planning process is decribed. First, the particular difficulties of containership stowage are discussed and a set of stowage objectives is developed.

The solution algorithm, employing a combination of simulation and a Monte Carlo technique, is described.

Finally, the implementation of ths system by a major U. S. shipping line is discussed.

- Classification systems for ship items: a formal approach and its application - A. B-Biran – 1988, January

Calculation of masses and moments of ship items is carried out mainly to establish the main ship dimensions, to assess intact and damage stability and to estimate cost. The mass properties of ship items can be systematically summed over subgroups, groups, and main groups of items if these are classified according to a hierarchical system. 

The process can be facilitated and eventually automated by assigning each item a classification number that induces the desired hierarchic system. Formal definitions and conventions are presented for constructing such numbers. 

Accepted classification systems such as SWBS, MARAD, and SFI were analyzed briefly in the light of the proposed formalism and corrections were proposedfor the MARAD system. The results of this analysis were used to develop a program for summing mass properties at the level of detail specified by the user, that is, at the level of subgroups, groups, or main groups of ship items. This program was written as part of a computer-aided design system integrated around a relational database. The availability of the program also enabled a significant reduction of the redundancy of stored data.  

- System safety engineering as applied to ship design – M. Halebsky – 1989, July.

This paper describes the applications of System Safety Engineering (SSE) during the design development phase of a ship program. The major objective is to incorporate safety into the initial ship design, including consideration of maintenance and operating safety. Accomplishment is by safety analyses which identify potential safety hazards and recommend specific actions to eliminate or minimize the hazards. The principal types of analyses performed are the preliminary hazard analysis, the subsystem hazard analysis, the system hazard analysis, the operating hazard analysis, and the fault tree analysis. Hazards are classified  from Category I (catastrophic) to Category IV (negligible).

Corrective action follows in order of precedence in which the preferred approach is to eliminate or control the hazard by means of the basic design, and the least desirable approach is to attempt to avoid the hazard by means of operating procedures. 

- Expert system applications to ocean shipping – A status report – J. J. Dumbleton - 1990, September. 

Artificial intelligence has been emerging as one of the fastest growing technologies during the past five years. One subset of this discipline that has experienced phenomenal growth, when measured by spending levels by the commercial sector and all levels of government, is that of Expert Systems. The development of Expert Systems applications for shipping operations has also been growing, albeit at a somewhat slower rate. However, a number of very innovate systems are nearing completion in the United States, as well as in Europe and Asia, that will radically change how vessels are operated and managed. This paper provides an overview of Expert System concepts, a discussion of the Maritime Administration’s  program of research and implementation of this technology, and a review of systems and other projects that are nearing completion in the United States as well as abroad. The paper  concludes with prospects for future development of Expert Systems as the merchant fleets of the world look for ways to improve their competitiveness. 

- A state-of-the-art review of the reliability approach and methodology for the design of aerospace and ocean systems – P. Y. Chang – 1990, September. 

In many weight-sensitive such as combat ships and aerospace craft, the common desire is to make the structural components lighter and lighter. Even for commercial ships, the structural scantlings have also been greatly reduced.

Since the margin of safety of the structural design is much smaller, many engineers have used the reliability approach. The accuracy of such an approach depends on the accuracy of the methods for the prediction of the loading schedule expected in service, the prediction of structural responses, fatigue life, crack initiation, rate of crack propagation, and the reliability of the inspection methods to discover defects of cracks in time. Even though the trend is in favor of the reliability approach, some naval architects and designers remain concerned about its various uncertainties. This paper presents a state-of-the-art review of the methodologies and data required for the reliability approach. It is concluded that dependable solutions for all the probabilistic and deterministic problems of the reliability approach are available and that a simple procedure based on such an approach can be developed for ship structure design.

- Development of an environment-sensitive navigation system for the AUV Autolycus - W. Conrforth, K. Croff – 2000, October.

The development of underwater robotic vehicles throughout the past 30 years has contributed significantly to various types of underwater search, survey, and recovery applications. To learn about these complex  systems, the MIT Design of Ocean Systems Class of 1997 designed and built an inexpensive Autonomous Underwater Vehicle (AUV),  Autolycus. The Design Class of 1998 further developed this vehicle, adding a sonar altimeter to its sensor array, as well as integrating a dead reckoning navigation system. In the spring of 1999, the design class was challenged to modify the AUV Autolycus to incorporate environment-based control and to double the vehicle’s maximum  controllable velocity. To succeed in these modifications, a thorough understanding of state-of-the-art AUV systems, design of new hardware and software systems, and extensive testing and evaluation of these systems were required. 

Results of these efforts included the addition of a five-channel sonar system, new main thrusters, and a new control algoritm used to control the new hardware. Preliminary successes in wall-following and other environment-triggered behaviors were achieved. 

Volver
* Tailshaft

- An investigation of shaft relief grooves in tailshaft assemblies – P.L.Calamari - 1969, July.

Various relief grooves, located in the shafts between the liners and the hubs, were investigated with regard ti their effects on the fatigue strengths of conventional tailshaft assemblies. It was found that tailshaft assemblies could be designed which would fail in the groove, regardless of whether single or increment loads were used, and that the fatigue strength of these grooved assemblies was higher than the fatigue strength of comparable ungrooved tailshaft assemblies. The grooved assemblies which had the highest fatigue strengths failed predominantly under the fitted members. The notch fatigue factors obtained with these test results were considerably higher than the estimated combined fatigue notch factors, and it is speculated that this apparent intensification is due to the added notch effect from the fitted members. 

Volver
* Talking

- The art of talking about science – L. Bragg – 1967, July.

The author draws on his wide experience as a lecturer to spotlight the more serious pitfalls that confront the scientist who was to deliver a talk. Advice is given on how to achieve the primary objective of the lecture – how to cause the audience to remember its essential point. The purpose of the lecture is outlined, and a clear distinction is made between the two methods of delivery; namely, the informal, spoken word and the reading of a written account. The author establishes his resolute preference for the former method and lists his reasons for opposing the reading of a prepared text.

Volver
* Tanker

- The design of a hinged tanker – J. W. Boilston, W.A. Wood – 1967, July

This paper outlines the thinking behind the decisions that went into the design of a proposed Suez Canal tanker.

To make the ship as big as possible, while meeting the constraints of the Canal, it is designed with a hinged hull. 

This arrangement  permits an increase in size while also reducing the cost and weight of the structural hull. An analysis of wave action shows that horizontal bending moments become dominant in establishing scantlings. 

The problem of designing a suitable hinge is discussed and a relatively simple solution proposed. Model tests indicate that only a to 6-percent increase in resistance is experienced because of the hinge configuration. Further refinements in design could reduce even this small increment. Tests in waves indicate that hinged-ship motions will be greater than those of a non-hinged ship of similar dimensions.

- Cargo pumping in modern tankers and bulk carriers – A.W. Feck, J. O. Sommerhalder – 1967, July.

Cargo pumping in mammoth tankers and bulk carriers demands attention in regard to needed international unity pump safety and tests standards. The suggested cargo system model tests are a negligible added investment  to reduce the risk of cargo system problems. Pump design features, requirements imposed by the system, choice of pumps and drivers, and automation aspects are described to review their influence on the application of modern pumping systems. The use of the Vac-Strip system to utilize the main cargo units as high-capacity stripping pumps, the advantage of being able to eliminate conventional stripping systems with their  fittings and fixtures, and a new method of clean ballast pumping are discussed in this paper. 

-The pump-driven lateral-thrust unit with ejector augmentation – J. H. Witte – 1969, July

The idea of using pumps to improve the low-speed maneuverability of tankers is evaluated. The main drawback of this system is the high kinetic energy loss in the jets, which results in an unfavorable thrust-to-installed-pump-power ratio. To improve the system, the exit velocity can be lowered, and the mass flow rate can be increased, by mounting the nozzles in contoured tunnels with open ends at both side of the ship (ejector principle). Theory and experimental data derived from a large-scale experimental setup indicate that the performance of an ejector system for thrust generation is between the capability of a conventional screw-driven thruster and a radial pump-driven system with convergent nozzle.

- Electrical transmission systems for Arctic tankers – R. L. Koch – July, 1971.

Propulsion plants for Arctic tankers must have characteristics not normally required for other large ships. These special requirements make electric transmission systems particularly attractive. The papers examines four candidate electric transmission systems for this application. The performance of two of these, the AC variable frequency system and the AC-rectified-DC system, are reported in detail, and the analog computer program used to simulate the operation of the AC-rectified-DC system is described.

- Diesel engine versus steam turbine propulsion for a 34,000-dwt tanker – J. W. Steadman, J. F. Smith, J. R. Lindgren, Jr. – 1973, April.

The authors report on a unique experience where identical hull forms and equal horsepower (nominal) in two ships having different power plants were compared. One ship was powered by a conventional steam turbine and the other by diesel. Sea trial data are corrected to a common base and compared. Special problems and advantages of each plant are discussed.   

- Dynamic behavior of tankers during two-way traffic in channels – H. Eda – 1973, July.

A nonlinear digital simulation was formulated to examine the dynamic behavior of large fullform tankers during meeting and passing in restricted channels. Computer-printed trajectories obtained in a series of digital simulations indicated basic patterns of ship behavior. Performance of various control systems was evaluated in terms of deviations in ship trajectory and rudder angle. Comparisons with previous measurement obtained in full- and modelscale tests verify realistic modeling of the system. 

- Tankers and the U.S. energy situation: an economic and environmental analysis - J. D. Porricelli, V. F. Keith – 1974, October .

The United States is facing an energy problem. The range of solutions varies from “the advancement of technology at any cost” to “a reversion to bucolic society”. Many of these solutions, while solving the energy problem, create an associated ecological problem. This paper illustrates a method by which additional oil can be safely imported to the U.S. by a marine transportation system. This marine systrem actually reduces the transportation cost of providing this energy and, more importantly, reduces the ecological damage to the oceans and beaches when compared with existing systems. The prospect of increasing oil imports for the United States at six or seven times the rate experienced in the past decade adds a new dimension to U. S. external petroleum logistics, particularly with respect to tankers and port facilities to accommodate them. The paper is divided into four major areas: (a) The U. S. energy situation and projected oil requirements; (b) the economics of tankers to import that oil to the U.S.; (c) the environmental impact of tanker transportation systems upon the U. S. ; and (d) the cost and effectiveness of those systems.

- Effectiveness of double bottoms in preventing oil out-flow from tanker bottom damage incidents – J. C. Card –1975, January. 

Shortly after the Torrey Canyon stranding, worldwide public opinion began pressuring the maritime community for pollution-free tanker designs. Perhaps the most widely discussed pollution abatement design feature is the double bottom. In U. S. water from January 1996 through April 1973 there occurred 30 pollution casualties that resulted from tanker bottom damage. The paper examines all these accidents to determine how effective double bottoms would have been in reducing their number as well as the amount of oil outflow. Results indicate that a double bottom whose height is one-fifteenth the beam could have been effective in preventing outflow in 27 of the 30 casualties examined. 

- What’s happening with marine environmental regulations – R. L. Brown, T.H.Robinson - 1975, July.

The cleanliness of our waters and air remains a prime concern of our citizenry, industry, and government. The U. S.

Coast Guard has the responsibility to assure adequate standards are set for various types of vessels to prevent or minimize the discharge of pollutants into our waters. Standards dealing with tankship and tank barge design, tank slops, oily bilge wastes, spill containment, and vessel sewage are discussed in this paper. Information concerning proposed vessel operational requirements and vapor recovery is also presented. 

- Damage stability requirements for tank ships, chemical ships, and gas ships - J. W. Kime. R. E. Johnson, W. D. Rabe – 1976, April. 

This paper reviews the various U. S. regulations, international conventions and IMCO codes which contain damage stability requirements for tank ships, chemical ships, and gas ships. A brief history of damage stability standards and background on the development of the 1973 Pollution Convention, the IMCO Chemical Code, and the IMCO Gas Code are presented. The similarities and differences among the various damage stability criteria and requirements, with emphasis on the determining philosophies and assumptions, are shown. Finallly, the type of information to be presented in stability booklets and the extent of calculations required to develop that information are discussed and illustrative examples given.

- Estimated return-on-investment of oil tankships – R. G. Walsh, Jr. – 1978, January.

 A model to estimate return-on-investment of oil tankships is developed to assess the historical returns of various types of tanker ownership. Looking back in time may offer some guidance for the future and also expose pitfails of this investment area. Study results are that the return-on-investment for oil tankships has historically ranged from at best break-even to about 30 percent for the early 50’s and 20 percent for the late 60’s and early 70’s. Debt financing can be used to increase the rate of return on equity. In the mid-60’s because of increasing tanker size and overall tonnage capacity, charter market rates were at a long-term low. During this period the loss from operation was bellow the annual cost of debt. Therefore, to minimize the loss, remaining in operation was a better alternative than laying up the vessel. Because of these extreme results, market strategy must be one of correct timing of tanker purchases in order to pay off debt financing or achieve sufficient capital recovery to be ready for protracted lower market rates. In developing the rate-of-return model the calculations require estimating tanker purchase price, operating cost, charter-market income, and resale or scrap value. In addition, assumptions are made on the types of financing available. These are the debt-free case, a standard percentage financed, and a leverage lease where 100 percent of the purchase price is financed. 

- Alaskan transportation: an overview of some aspects of transporting Alaskan crude oil - S. Factor, S. J. Grove – 1979, July. 

The first commercial oil well in Alaska was drilled in 1901, but it was in 1968 that Alaska was thrust into prominence as an oil producer with the discovery of the Prudhoe Bay field, the largest oil field ever found in the United States. 

This paper briefly explores the transportation-related aspcets of the design, construction, and operation of the pipeline and support facilities. The pipeline terminates at Port Valdez on Prince William Sound. It is from here that the second leg of the journey to the energy-hungry lower 48 states begins. A thoroughly modern and unique marine transportation system is being utilized to transport approximately 1.2 million barrels (191 000 m3 ) per day of Alaskan crude oil to West and Gulf Coast refineries. The Valdez Terminal, the pipeline, the North Slope supply, and vessel particulars and operations are discussed; in addition, environmental and legal problems are outlined.                  

- Optimization of segregated ballast distribution and its impact on tanker economics - D. W. Czimmek, C. R. Jordan – 1981, April.

The Intergovernmental Maritime Consultative Organization in 1973 proposed requirements for segregated ballast in an effort to eliminate pollution originated by ballast operations of tankers and possibly to reduce pollution caused by tanker accidents. The most cost-effective application of these pollution abatement measures for tankers is the subject of this paper. An existing very large crude carrier (VLCC) was used as the base ship for the studies on which the paper is based. An optimization procedure for the distribution of segregated ballast within the cargo box for three basic concepts is outlined in the first part of this paper; the determination of an optimum construction concept is described in the second. The optimum concept is derived from a comparison of ship economics. An economic evaluation for the conversion of the existing VLCC by modifying overall dimensions is presented in the third part. Also a brief study of the economics for jumboizing the final tankers is included in Appendix 2. The purpose of the paper is to enhance capital savings with the utilization of cost-effective tank arrangements for conversions and new constructions, as proposed in Part 1. The economic studies of Parts 2 and 3 should assist an owner in his decision to which construction concept to employ for a major conversion of an existing vessel or for a new vessel. 

- Conversion of tug/barge to offshore platform shuttle tanker service – P. J. Grossweiler - 1981, July. 

This paper describes the design and construction aspects of the conversion of 30 000-dwt ug/barge unit into the ocean-capable diesel tanker, Exxon Galveston. The conversion included structurally joining the two vessels, providing a new superstructure with all new hotel facilities, modifications to the main propulsion system, modifications to the cargo system, retrofit of a segregated ballast system, and outfitting the vessel to receive crude oil from an offshore storage vessel. 

- Evaluation of the concepts for controllability of tank vessels – E. Miller, V. Ankudinov, T. Ternes – 1981, October. 

There is interest in the potential for reducing tank vessel collision, ramming and grounding (CRG) casualties by improving the inherent controllability of the vessel. This paper reports on studies conducted foer the Maritime Administration in which various concepts for improving the controllability of tank vessels were investigated. A detailed study of U. S. Coast Guard tanker CRG casualty data and reports covering a five-year period was carried out to determine typical casualty situations and tomake an initial assessment of the potential effects of improved controllability. From this effort, various measures of controllability were identified. In order to determine the performance of various concepts, studies with a baseline ship of about 84 000 dwt were carried out. The mathematical models used were based on model tests and analysis of information in the literature. The concepts investigated included a conventional single propeller/rudder configuration as a baseline and modifications to this baseline, including twin propeller/rudders, increased astern power, thrusters, high-lift rudders and  and thrust vectoring devices. The maneuvering performance was determined from evaluation maneuvers in shallow water, including turns, ac-   celerating turns, coasting turns and stops. Some of the high-lift rudder and thrust vectoring devices were identified as having significant benefits. Suggestions for future efforts are presented.

- Effects of supertankers house proportions on stack exhaust plume – R. M. Conachey, M. J. Kidwell – 1982, April.

A freeboard model of a supertanker was tested to determine relationships between house proportions and the occurrence of deck contamination from stack exhaust. The model was placed upside down in the Webb Institute water flow channel; dye was ejected from the stack to simulate smoke exhaust. Equations relating house and stack proportions are derived from Figs, 13, 14 and 15.

- Subdivision of crude oil and product tankships – J. C. Daidola, D. A. Graham, V. W. Jovino, W. A. G. Hogg – 1982, April

In light of the new U. S. Federal regulations aimed at reducing oil pollution from most tank vessels of 20 000 dwt and above through the use of segregated ballast, side and bottom protective area, and crude oil wash, it is necessary for ship designers to reconsider the overall subdivision scheme of certain tankships. Using cargo carrying capacity considerations, various subdivision schemes of crude oil  and product tankships ranging in size from 20 000 to 260 000 dwt are scrutinized. Both new and existing vessels are considered. The schemes differ primarily in number and locations of the longitudinal bulkheads and the presence or absence of double bottoms. In addition, current requirements summarized in a tabular format, and various existing designs, developed before and after the new regulations came into force, are compared.

- Reducing fuel consumption for liquid cargo heating systems – G. O. Ponton - 1982, October. 

Cargo vessels carrying liquid petroleum products, such as No. 6 fuel oil and asphalt, traditionally have an extensive heating system. This system consists of thousands of feet of 1½  or 2-in. pipe arranged in the bottom of the cargo tanks through which a heat-transfer  fluid is passed. A heater is used to raise the temperature of the heating fluid, which is forced through the coils. This maintains the cargo at a temperature suitable for off-loading by centrifugal cargo pumps. This heat source (heater) for the fluid is fuel fired usually with diesel oil. With the costs of fuel spiraling upward, an approach that would reduce fuel consumption should be attractive to the owner/operator of such a vessel. This paper presents the results of an analysis to determine potential savings in heating systems for No. 6 fuel oil cargos. Since positive-displacement pumps can handle much more viscous fluids than centrifugal pumps, they were studied for off-loading instead of using traditional deep-well mixed-flow pumps. Two types of petroleum cargo vessels analyzed, including an oceangoing 180 000 bbl. Tank Vessel and a river tow consisting of eight tank barges wiith a combined capacity of 160 000 bbl. The analysis indicates that a significant reduction in fuel consumption could be realized with the new cargo pump type by reducing the size of the heaters. Additionally, the quantity of heating coils could be reduced. This would reduce construction costs and save substantial operating costs if incorporated into petroleum cargo vessel design. 

- Calibration of tanks on tankers and oil barges – R. C. Morrell – 1984, April.

The drastically increased value of crude oil and petroleum products has emphasized the need for accurate calibrations for tanks on tankers and oil barges. This paper describes the methods of calibration, the treatment of deductions for internal structure, trim and list corrections, and the presentation of the ullage tables. A proposed method of calibration for cargo remaining on board after discharge is also discussed.

- Salvage of stranded tankers with the aid of computers – J. S. Clay – 1985, October.

The threat of large-scale pollution by tankers offers an incentive to increase our present knowledge in vessel groundings. The lack of research and technical writing as to the effects of waves on a vessel aground is emphasized. A procedure is developed to evaluate the likehood of exceeding longitudinal strength of stranded tankers in waves. A software modification to Ship Hull Characteristics Program (SHCP), a highly used naval architecture program, is described.  The modification allows modeling of fround reaction for hull strength calculations of stranded vessels. An analytical technique for predicting hull failure based on the probability  of wave height exceedance is presented. 

Computer runs using the hull form of a coastal tanker are evaluated. Pertinent environmental parameters acting on
grounded vessels are defined. New salvage data collection procedures and equipment are proposed. The need to apply current microcomputer technology to salvage is addressed, and proposed hardware and software systems are included. Based on the work presented, sound initial salvage decisions, which increase hull survivability and decrease the chances of pollution, can be made. It is proposed that new technologies can augment  a salvor’s feel for the dynamics involved in salvage engineering. 

- Design and construction of the coastal tanker MT Eastern Sun – R.G. Terry, D.N. Lore - 1986, October

This paper discusses the Eastern Sun, a 26 000-bbl coastal tanker delivered to Sun Transport  in May 1985. The ship's design and mission requirements are described. Rationale for the vessel’s particulars and proportions  are explained. The design of the ship, its systems and cconstruction are described. Operating experience from eight months of service are reviewed. 

- Conversion of San Clemente class tankers to hospital ships for the U. S. Navy - A. R. Reid, D. S. Huff. J. C. Cameron – 1987, July.

This paper describes a program – unique in the history of U. S. Navy ship procurement – to convert two 90 000-dwt crude oil carriers into hospital ships. The San Clemente class tankers, of 894 ft length overall, proved ideally suited to the conversion because (1) the long, parallel midbody design offered large, open spaces for the installation of modularized hospital and habitability units; (2) the ships’ hydrostatic characteristics were favorable to the addition of new upper deck structures; and (3) the ships’ hydrodynamic reception and underway medical operations. Under the programmatic direction of Naval Sea Systems Command, the conversions were accomplished by National Steel and Shipbuilding to meet U. S. Coast Guard and American Bureau of Shipping regulatory requirements for passenger ships. The ships will be operated by the Military Sealift Command of authorized medical missions. 

- Chevron 78 000-Dwt lightering tankers – R. A. Ternus, M. R. Buetzow, E. D. Selle - 1990, January.

Chevron operates two refineries on the U. S. Gulf Coast, both of which receive imported crude oil by tanker. Very large crude carriers (VLCC’s) load this crude overseas and transport it to international waters in the Gulf of Mexico. 

Here it is transferred at sea to smaller lightering vessels by ship-to-ship transfer. The lightering vessels must be small enugh to satisfy the channel and refinery dock  dimensional constraints for draft, beam, and length. In 1988, Chevron took delivery of two new 78 000-dwt tankers which replaced older conventional tankers that provided this lightering service in the past. These new ships incorporated many specialized features to increase capacity and reduce the turnaround time in this trade. Manuverability is enhanced by use of a bow thruster, Schilling ruder, and controllable-pitch propeller. Cargo transfer operation are expedited with high-capacity submerged cargo pumps, a special lightering hose crane, and a highly automated cargo control system. These and other features will permit one of these vessels to deliver crude at a rate more than trwice that which could be sustained by a conventional tanker. This paper describes these ships in detail and focuseson the special features that together permit this dramatic improvementin lightering performance,

- Safer transport of oil at sea: a social responsibility for naval architects and marine engineers – P. G. Noble – 1993, April.

To meet the urgent worldwide demand for safer ocean transport of oil within the realistic economic constraints of the shipbuilding and operating industry, naval architects and marine engineers confront a major challenge. This paper examines several tanker design alternatives as well as the restrictions imposed by both U.S. and international rule makers. The benefits of double-bottom/double-hull construction, based on an analysis of comprehensive grounding accident data, are discussed, and measured to limit the outflow of oil in the event of a spill are examined. Improved officer and crew training, more precise and up-to-date navigation/position-keeping systems, enhanced maneuvering capability with collision-avoidance sonar, and better shore-based traffic management of tank ships are among the author’s recommendations to achieve the goal of safer transportation of oil at sea. 

……

- The anatomy of tanker grounding – T. Wierzbicki, D. B. Peer, E. Rady – 1993, April .

The destructive effects of the Exxon Valdez grounding achieved worldwide notice. Yet, few tools exist for the ship designer or classification societies to assess or improve the survival of ships and cargo in catastrophic grounding situations. Two models have been developed which provide new insight into the grounding of longitudinally framed tankers. Several typical failure modes have been identified and calculations support the observed failure pattern in recent tanker groundings. The extent of damage to the bottom has been calculated and related to the kinetic energy of the ship, the geometry of the impacting rock, and material and structural character-istics of the ship. 

- ARCO tanker slamming study – P. Lacey, R. Edwards – 1993, July.

ARCO Marine currently operates ten tankers which move crude oil from Valdez, Alaska to West Coast ports of the United States. These tankers range in size from 70 000 to 265 000 dwt and operate throughout the year in the harsh environment of the North Pacific Ocean. Some of these ships have experienced bow structural damage, presumably due to slamming in heavy weather conditions. In late 1990 ARCO initiated a program with Artec Offshore, Inc. and Ocean Systems Inc. to investigate slamming of ARCO tankers. This ongoing effort focuses on three issues: the frequency of occurrence and intensity of impacts; the relationship between the impact character-istics, sea conditions, and ship motions, and the development of an onboard slam monitoring and warning system. During the winter of 1991 data were collected aboard two ARCO 190 000 dwt San Diego Classe tankers. This paper describes the data acquisition program, including the problems encountered, the preliminary interpretation of the collected data, and plan for continuation of the program. 

- Vapor recovery on tankers from design to operation – C. Clement – 1993, July .

Vapor control legislation has presented the vessel operator with a multitude of factors that must be given consideration during the retrofitting a vessel vapor control system. This paper discusses notable aspects concerning the integration of various facets of vapor control as they relate to vessel installations from conceptual design through operation. While complete vessel collection and processing systems are permitted by the Regulations, discussions in this paper are limited to vessel collection systems because, for the most part, industry has adopted the concept of limiting vessels to the collection of valors only, with subsequent transfer to shoreside facilities for processing. Discussions are based on experience gained during development of vapor collection systems for two different classes of inerted, multi-grade cargo product tankers. Accordingly, some topics are not applicable or can be simplified when considering installations on board tank vessels carrying single cargoes or on non-inerted tank vessels. 

- Cross section of experience in SafeHull applications – P. G. Rynn, C. E. Morlan - 1997, January.

This paper provides information regarding the use of the ABS SafeHull program/criteria for review of tanker and bulk carrier structures. It focuses on the submittal and review processes as carried out by the classification society in an effort to address the needs of the client. Detailed examples are provided which illustrate the necessary information to be submitted and the results of a typical review. The paper demonstrates lessons learned from the reviews which have been performed to date. The paper also includes a brief discussion of future program developments.

- Innerbottom design problems in double-hull tankers – M. C. Cheung, S. B. Slaughter - 1998, April.

OPA ’90 and parallel IMO rules are driving a phased changeover in tanker design from single-hull to double-hull construction. This paper describes field observations and analyses of two of the more persistent innerbottom design problems: the joint between frame vertical stiffeners and longitudinals, and panel cracks along the innerbottom/longitudinal seams. Potential shortcomings in applicable classification society rules are addressed, and possible solution at both the design and repair stage are offered. 

- Cargo ship bunker tanks: designing to mitigate oil spills – K. Michel, T. S. Winslow - 2000, October. 

Recent collision and grounding accidents have increased public and industry awareness of the risks of oil spills from bunker tanks. This paper sumarizes historical spill data for freighters, and provides case histories for representative collision, allision, and grounding casualties. Arranging double-hull protection around the bunker tanks is one means for mitigating the risk of spillage. The location and size of the fuel oil tanks also influences the likelihood and expected volume of oil spills. The relative effectiveness of these alternatives are explored using probabilistic oil outflow analysis techniques.

Volver
* Technology

- Estimating for a changing technology – H. D. Ramsden – 1980, January.

Over the years, estimators have been challenged to predict the costs of jobs to which they could relate by similar experience. To the estimator this is a comfortable situation. Now, with increasing frequency, the estimator must deal with new elements and new environments for which there are little or no historical data. In these instances the estimator must rely on his experience and judgment to develop his cost estimates. Estimating for a changing technology is no different from established estimating practices except that more care is required in data preparation. Each item of a new requirement must be broken into elements which can be compared with similar elements for which there is an experience record. 

Volver
* Thruster

- Stern thruster installation on the SS John Sherwin – R. A. Nielsen, H. H. Kendall - 1974, January.

This paper describes the first retrofitting of a stern thruster on an existing Great Lakes carrier. Description of the machinery involved along with the method of overcoming space restrictions is provided. Seal trial results utilizing the stern thruster alone and in combination with the bow thruster are tabulated. Economic aspects of the installation are discussed briefly. The paper is illustrated with photographs of the installation and includes arrangement drawings and a description of tunnel end closures. 



- Thruster design for acoustic positioning systems – N. A. Brown, J. A. Norton - 1975, April.

The cavitation noise of ducted transverse thrusters threatens to interfere with the operation of acoustic positioning or navigation systems as employed on ocean drilling ships, mining ships, and other work or scientific vessels so equipped. The design of an accoustically and hydrodynamically sophisticated transverse thruster is described in terms of its gross parameters and reasons for their selection. The design of the CRP propeller blades, which are of highly unorthodox form, is discussed in detail along with its conceptual basis. Model tests show that a large improvement in cavitation performance has been achieved while also maintaining efficiency. Measurements of the acoustic baffle effectiveness of the thruster duct, and engineering means to realize it, are described and applied to estimation of the   interference noise levels expected to be sensed through the vessel’s positioning system hydrophones.

Volver
* Titanic

- The lights of the Titanic – J. B. Woodward – 1993, April.

The Titanic sank ablaze with light, almost to the moment of its final plunge. The circumstance is of great credit to both the designers and engineering crew of the unfortunate ship, yet the in-numerable authors who have described the tragedy have done virtually nothing to bestow that credit. The virtues of the design are easily discerned in the Board of Trade report on the sinking, and they are reviewed here. The actions of the crew are more obscure, since only a small fraction of the engineering staff survived, and none of the survivors were engineering officers. The lights are evidence of devotion to duty, but only surmise can tell what that devotion required. Surmise it is, then, based on what is known about the machinery and about the sinking, to piece together a story of how the lights were kept burning. 

- Titanic defended – J. B. Woodward – 1997, April.

Authors of popular books on the Titanic tragedy often criticize the design of the ship, e.g., writing that it was deficient in that it lacked watertight decks and longitudinal subdivision. On the other hand, experts in ship design spoke quite differently in the public evaluations of the ship that followed particularly in the Board of Trade investigation of 1912, and the SOLAS conferences of 1914 and 1929. Pertinent  excerpts from their findings and rule-makings are quoted, and discussed with respect to their posthumous application to the Titanic. With one exception, this process supports the present author’s assertion that the Titanic was neither an unsafe nor poorly designed ship.

Volver
* Tonnage

- International convention on tonnage measurement of ships, 1969 – R. T. Cunningham – 1970, July

This paper discusses the history and events leading to the International Conference on Tonnage Measurement of ships held in London from May 27 to June 23, 1969, which resulted in the adoption of a convention by vote of 37 nations in favor, none against and 3 abstentions. The conference and the effects of the convention are discussed.

The Conference was held under the auspices of the Intergovernmental Maritime Consultative Organization, a specialized agency of the United Nations Organization. The convention is now under consideration by governments.

Volver
* Torsion

- A broad view of torsion effects in ships – H. Becker – 1973, April.

Elementary stress analysis techniques have been used to help present a physical picture of torsion in ships and to depict the nature of the influencing factors. It is shown that cargo distribution may exert a significant influence on twist in a containership. It also follows, from that result, that there may not necessarily be a direct proportionality between seaway loads and torsional responses. Variations in the detail of the bow structure are shown to exert a prime influence on variations in torsional response. The importance of boxes is discussed and depicted in charts which indicate that the bow structure probably will be much more important than small transverse boxes in minimizing twist. A simple method is presented for estimating torsional frequency. Finally, test procedures are discussed for the measurement of torsional response in models and at sea.

Volver
* Towing 

- Sewage pollution from river towboats – H. I. Kurtz – 1967, October

This paper discusses the fundamentals of sewage treatment as applicable to watercraft, particularly towboats, and tugs. The initial discussion deals with the composition of sewage and the procedures by which its effect on the receiving body of water are measured. Municipal methods of treatment are discussed because these have been the “tried and proven”. Since the attempts to adapt municipal methods to the requirements of watercraft have resulted in a very limited degree of success, the author tries to show the impracticability of using this approach and substitutes a method which fulfills the necessary requirements.

- Computer support in the design and testing of undersea towed systems – J. D. Burroughs, R. C. Benz – 1974, April.

Since 1965 the authors’ company has developed, assembled, and applied a computer simulation to the problem of analyzing the static and dynamic behavior of underwater towed systems. As a result of s recent survey [16] 3 of towed systems dynamic analysis literature, it became apparent that other investigators in the field of towed system analysis were either completely unaware of this work or had only a very superficial knowledge of it. It is a purpose of this paper to describe the modeling approach taken for the towed system and to present the methods use to derive the equations of motion  for the model. Assumptions that were made in order to achieve practical solutions to the equations of motion also are discussed. A high degree of correlation with actual towing trials has been achieved by this analysis and it has been demonstrated that practical engineering problems cab be solved using such a simulation tool. The computer support provided in 1970 to underway sea trials of a hydrofoil towed system is presented and discussed. It is believed that this simulation represents the current state of the art in towed system simulation.

- A new dimension in river towboats: 10,500 shp – C. van Mook, D. P. Courtsal - 1975, April.

In the spring of 1974 the first 10,500-shp towboat went into service on the lower Mississippi River. This event raised the level of horsepower in river towboats to a new huigh – approximately 50 percent greater than that which existed only four years earlier. The design of these new vessels made use of service-tested features wherever possible, but the dramatic increase in horsepower dictated that many design parameters be extrapolated and not based on anything that had been done previously. This paper describes the design of one of the boats in this class which the authors believe is typical. It includes the basis for the design and many of the factors that were considered in arriving at the specific features included.

- Simulation of the maneuverability of inland waterway tows – G.L.Petrie – 1978, January

A mathematical model has been developed to simulate the motion of a barge and towboat flotilla maneuvering through an inland waterway channel. The formulation of the mathematical model, including the hydrodynamic force representation and the rudder and propeller control algorithms, and its implementation in a digital computer program are described. Potential applications for utilization of the model are discussed, and some typical results are given. 

- Recent developments in barge design, towing, and pushing – R. Latorre, F. Ashcroft - 1981, January.

Estimating resistance and course stability is a twofold problem confronting the barge designer. This paper discusses recent Japanese research and development work on the towing resistance of simple hull forms, skeg design, and the relationship between skeg lift and towed barges’ course stability. The University of Michigan’s  experience from numerous tank tests of oceangoing barge models with notched sterns is summarized, and a design aid to make preliminary resistance estimates for stern notches of various sizes is presented.

- Integrated tug/barge Valerie F: design and bulk cargo handling operations – D. J. Seymour, M. Kossa – 1981, January. 

The integrated tug/barge (ITB) Valerie F transports mixed bulk cargo between the East and West Coasts ot the United States. The concept of barge wing tanks dedicated to rice with center cargo holds for general bulk cargo provides the backhaul capability necessary for profitable round-trip voyages. This paper compares the design and perfomance of the tug/barge with that of the Rice Queen, a converted tanker the Valerie F was built to replace.Typical cargoes for the ITB are described, as well as her self-unloading equipment, tug-to-barge connector, propulsion machinery, and the bulk cargo handling equipment and facilities at her ports of call, particularly those at her home ports of Sacramento and Stockton, California.

- River towboat hull and propulsion – B. Christopoulos, R. Latorre – 1983, July.

With the growth of inland barge transport there is a continued interest in improving the design of the towboat hull and propulsion. Drawing from a large amount of experience in towboat hull and propulsion design this paper presents a review of recent European research in towboat hull form, sumarizes the trends in tunnel stern design, and illustrates the design of a towboat  propeller. The design concerns a twin-screw, 5600-bhp towboat pushing a 15-barge tow in deep (45 ft) and shallow (16 ft) water. 

- Design and trials of a new river towboat propeller – B. Christopoulos, R. Latorre - 1991, July. 

Improvement in river transport requires adopting more efficient towboat propellers.This paper summarizes the design and towboats trials of a new semi-Kaplan propeller with an unconventional pitch distribution. A comparison of towboat trip records shows that operation with semi-Kaplan propellers resulted in improvements over operations with conventionally designed propellers. These improvements included a 13.5 percent increase in barge mpg of fuel and a 10 percent increase in tow speed. The trials with the semi-Kaplan propeller indicated only a small increase in towboat vibration levels. The adoption of this new propeller has potential for improving present river transport. 

Volver
* Traffic

- Marine traffic engineering – a new discipline – R. I. Price – 1980, April.

Faced with essential growth of ports and waterways, our practice in the United States has been for each of the various agencies concerned to focus upon its own area of interest. If an accident occurs, the tendency is to demand a change in ship design or practice when the configuration of the port, waterway, or pier may be in need of improvement. This paper calls for a coordinated approach through marine traffic engineering.

- Several recent rammings investigated by the National Transportation Safety Board - R. E. Johnson, L. Z. Katcharian – 1991, November.

This paper discusses several recent rammings investigated by the National Transportation Safety Board: (1) the ramming of the U. S. fishing vessel Chickadee by the guided-missile frigate USS Richard L.Page (FFG-5) in the Atlantic Ocean near Virginia Beach, Virginia, on April 21, 1987; (2) the ramming of the Sidney Lanier Bridge by the Polish bulk carrier Ziemia Bialostocka at Brunswick, Georgia on May 3, 1987; (3) the ramming of the Spanish bulk carrier Urduliz by the aircraft carrier USS Dwight D. Eisenhower (CVN 69) at Hampton Roads, Virginia on August 29, 1988; and (4) the ramming of the French tankship Camargue by the Swedish auto carrier Figaro in the Gulf of Mexico, near Galveston, Texas, on November 10, 1988. The paper addresses both crew and ship performance which contributed to these accidents. In addition, the paper discusses the role of the Safety Board in accident investigations, and the safety recommendations issued by the Safety Board as a result of these investigations. 

Volver
* Transportation

- An analysis of rigid sidewall surface effect craft for high-speed personell transportation - E. R. Miller, Jr. – 1970, January..

A number of commercial applications have been proposed for rigid sidewall surface effect craft. The transport of crews to offshore operations in an application which is well-suited to the immediate use of moderately sized craft of this type. Because the crews are paid while they are in transit, high speeds are required to minimize the total transportation costs. The characteristics and performance of  rigid sidewall surface effect craft suitable fro crew transport operations are developed. The major design parameters studied include payload, total power, and machinery type. Performance estimates are made for operations in both calm water and waves. An economic model is developed to stimulate crewboat operations. Cost estimates are based on current technology and price levels.

The total unit transportation cost is used as the economic criterion in the determination of the relative merit of various craft. For the purpose of comparison the characteristics and costs of planing hull crerwboats for the same mission are developed. It is concluded that rigid sidewall surface effect crafts have the potential of being economically superior to planing boats for crew transport operations. 

- Great Lakes transport: technological forecast and means of achievement – H. Benford, U. Kilgore – 1970, July.

We propose here a program of research and development aimed of the rejuvenation of the Great Lakes maritime Industry. The program is set within a framework of the commercial needs for transport. We suggest many potential technological advances that can help waterborne trade survive land-based competition. We emphasize that research and development is but one prerequisitie to survival. The others are the removal of institutional constraints, a willingness to innovate, the availability of risk capital, and the employment of qualified personnel.

- System integration of the GTS Euroliner (container-ship) from conception to operation - D. B. Carpenter, J. G. Holburn, D. A. O’Neil – 1973, January. 

Contained herein is a description of the methodology utilized in determining the ship characteristics and equipment selection. In addition, the authors describe in detail the various ship systems and the organization formed for supervision of construction. Of particular interest is the technical team formed prior to construction and the uneventful sea trials of a new design with a unique propulsion. 

- Evaluation of the potential of combination carriers for transporting U.S. oil imports - E. V. Lewis, J. Binkley, R. Zubaly – 1974, April. 

It was the objective of this study to establish whether moderate-sized combination bulk carriers (OBO and O/O vessels) could be expected to carry economically a significant portion of the foreign crude oil imports to the U.S. East and Gulf coasts, in competition with very large crude carriers (VLCC). Conclusions are evaluated in light  of their implications for the development of ports and super-ports. Available published material is used to obtain a quantitative analysis of the current role of combination carriers in U. S. foreign trade in bulk commodities. Then, with the assistance of available trade projections, an estimate is made of the potential volume of  backhaul  cargo available to combination carriers. This is compared with the expected volume of petroleum imports. A general survey is made of suitable triangular routes for combination carriers and an evaluation of transportation costs is made for several specific routes, comparing combination carriers with the use of VLCC vessels. 

- The U. S. petroleum transportation dilemma – R. S. Duncan, A. J. Lutkus - 1977, April.

An economic evaluation of the merits of a deepwater tanker terminal was conducted based on the reduction in transportation costs it would return. A single tanker economic model was used to generate a fleet transporting oil from five exporting regions. U. S. energy demand was predicted based on linear regression analysis. A linear programming approach was used to determine the tanker fleet size and transportation costs. Results indicated the reduction in transportation costs made a clustered monobuoy system economically attractive. However, the high capital investment required to construct an artificial island could not be justified with this approach 

- Great Lakes transport of western coal: economic and technical analysis – V. H. Elste, R. M. Scher – 1978, April.

An investigation into the economics of transporting Western coal to consumers in the Midwestern and Easter demand Regions has been concluded, with a particular emphasis on the Great Lakes waterborne link. The design characteristics of Great Lakes coal-carrying vessels are discussed in detail. Specific problems involved in the transport of coal in bulk are related to design decisions, particularly in the areas of cargo-handling gear, cubis requirements, ship maneuvering, cargo thawing, and dust control. The relative performance of taconite carriers, specially built colliers, and combination vessels in the coal trade is discussed, together with a consideration of potential problems facing coal carriers diverted to the tacnonite trade. The economic effects of systematic variations in ship characteristics, including dimensions, materials, proportions, and speed are considered. The impact of fuel price and of operation through the winter is also examined. A comparison of transport alternatives for various pairs of sources and destinations, based on total delivered cost and energy expenditure, including rail transport and transhipment, is made.

Finally, some conclusions are offered regarding the future of Great Lakes operations in view of the emerging coal traffic.

- Alaskan transportation: an overview of some aspects of transporting Alaskan crude oil - S. Factor, S. J. Grove – 1979, July.

The first commercial oil well in Alaska was drilled in 1901, but it was in 1968 that Alaska was thrust into prominence as an oil producer with the discovery of the Prudhoe Bay field, the largest oil field ever found in the United States. 

This paper briefly explores the transportation-related aspcets of the design, construction, and operation of the pipeline and support facilities. The pipeline terminates at Port Valdez on Prince William Sound. It is from here that the second leg of the journey to the energy-hungry lower 48 states begins. A thoroughly modern and unique marine transportation system is being utilized to transport approximately 1.2 million barrels (191 000 m3 ) per day of Alaskan crude oil to West and Gulf Coast refineries. The Valdez Terminal, the pipeline, the North Slope supply, and vessel particulars and operations are discussed; in addition, environmental and legal problems are outlined.                  

- The National Transportation Safety Board’s role in marine safety – R. E. Johnson, R. Swan – 1980, April.

The Transportation Safety Act of 1974 has significantly increased the responsibilities of the National Traansportation Safety Board (NTSB) in the investigation of marine accidents. Major marine accidents and certain accidents involving public vessels are investigated in accordance with joint regulations between the U. S. Coast Guard and NTSB. The Safety Board is required to determine the cause of those accidents and to make safety recommendations. The paper discusses how NTSB’s role in marine safety evolved, the investigation of marine accidents, and the processing of safety recommendations are discussed.

- The Sea Bus story, part 1: History, design, construction and operation of a marine rapidtransit system – J. N. Case – 1981, October.

Sea Bus is a mass marine transit system designed in preference to a fixed structure across a 1.75-nautical mile body of water. The floating terminals of bonded post-tensioned concrete are designed to accommodate an extreme tidal range of 17 ft. They are E-shaped with two slips per terminal. The aluminum oassenger vessels are double-ended catamarans powered by four steering right-angle drives placed at the ends of each demihull. The power units extend through the keel. The 400 passengers on the ships disembark and 400 more come aboard simultaneously through 12 sets of matching ship-terminal doors. The loading-unloading operation takes about 40 sec. Operation with two vessels over 31/4 years (17 June 1977 to 17 Sept 1980) has indicated an extremely reliable operation with a mechnical dispatch reliability of greater than 0.999. The worldwide market for energy, labor, and capital-efficient mass marine transit systems to replace bridges and tunnels which merely promote energy, labor and capital waste is staggering.

Sea Bus as is, and in modifiable form, is applicable in many of these potential world market areas. 

- Transportation of LNG from the Arctic by commercial submarine – L. Jacobsen, K. Hall, P. Canning, E. Gardner – 1983, October.

The paper examines the feasibility of shipping liquefied natural gas (LNG) from the Arctic by submarine tanker.

Among the advantages of an under-ice commercial transport system, the authors include the safe, reliable movement of LNG, on a regular schedule unimpeded by surface weather conditions; the minimum environmental impact on the fragile Arctic ecology; and the economic superiority over alternative systems by the adaptation of a well-proven technology. Conceptual designs of two such mammoth submarines, both nuclear and nonnuclear powered. Are illustrated.

- A review of research to aid the development of commercial arctic marine transportation: 1982 trafficability tests on the USCG Polar Star – F. Seibold – 1985, January.

A multi-year “trafficability” research program was begun in 1978 to demonstrate that year-round commercial marine transportation in Arctic waters is feasible and to collect data necessary to begin developing the criteria to design and operate marine vehicles for the environment. Using U. S. Coast Guard Polar Class icebreakers, annual winter deployments had been made in 1979, 1980, and 1981 into the Bering and Chukchi Seas to collect environmental and ship performance data. Early in 1982, the fourth phase of these research activities was conducted on the USCGC Polar Star in western Alaska waters as far north as the Arctic Circle. Participants in the research were the Maritime Administration, the U. S. Coast Guard, the State of Alaska, the Canadian Ministry of Transport, twelve participating Companies of the Alaskan Oil and Gas Association, and the Newport News Shipbuilding Company.This paper revies the results of this voyage and the data collected. The Polar Star was instrumented continuously monitor and record propulsion and ship motion parameters and speed. Video recording equipment was used to document ice conditions.

Extensive on-ice equipment was used to profile ice features and to measure other ice parameters.Numerous pressure ridges were profiled and ice cores taken to improve the understanding of Bering and Chukchi Sea winter ice conditions and ice strength. Level ice resistance tests were conducted. However, heavy level ice conditions were not encountered and it is planned to complete the level ice resistance tests in 1984. Other 

- Technical challenges associated with dry transportation – F.van Hoorn – 1987, January.

Less than twenty years ago the first jack-up drilling rig was transported “piggyback” on a submersible barge. Dry transportation of extremely large and heavy cargoes has developed rapidly ever since. Specialized ships have been designed and built; records (with regard to weight, size or complexity of the transport) have regularly been broken. In this paper, the development of heavy-lift transportation is outlined, followed by a review of present heavy-lift design criteria. Technical challenges associated with several types of heavy-lift cargoes such as jack-up/semisubmersible rigs, dry docks, jackets, tension leg platforms, and modules are discussed. The importance of the transportation engineer’s involvement  in the preliminary project engineering stage is emphasized. 

- Simulation in marine transportation system – K. H. Chowdhury – 1989, January.

This paper describes a computer simulation model as an essential technique to examine alternative marine transportation systems. A two-port system with a two-deck roll-on/roll-off (RO/RO) ship has been taken for the study to represent a short sea transportation system. All operating variables, including those which exhibit random variation in the RO/RO transportation system, have been incorporated. Productivity data for varying number of tugmasters and for alternative internal access options have been obtained partly from physical observation and partly from the output of
a simplified mathematical model. A simple economic model has been incorporated to enable the total model to produce the relevant output for the alternatives. The model also produces as output  various histograms for some of the operational indices of interest. In the absence of enough real-life data for comparison, some of the results have been verified through the opinion of experts. It was found that such simulation studies are useful and indeed practical tools for the analysis of complex marine transportation systems. 

- Transporting ships by land as an alternative to a new Panama Canal project – A. M. Gorlov – 1989, October.

In the light of an increased interest in new alternatives to the existing Panama Canal, an investigation of the possibility of transporting loaded ships over the Panama Isthmus by railroad or paved track was undertaken. Suggested transportational means allow the following operations: inwater loading of a ship on an assembly of wheeled transporters, transporting it by land over the isthmus, and unloading it in the new water. The main problem of the present canal is the high tonnage and large size of modern ships. For this reason, the suggested transportation system to be designed primarily for the heaviest and largest ships, while small and medium ships would continue to use the existing locks an canal. The author understands that, at first look, such a superproject may seem to be unrealistic. Nevertheless, the analysis shows that it is feasible and can be justified economically.

- Chevron 78 000-Dwt lightering tankers – R. A. Ternus, M. R. Buetzow, E. D. Selle - 1990, January.

Chevron operates two refineries on the U. S. Gulf Coast, both of which receive imported crude oil by tanker. Very large crude carriers (VLCC’s) load this crude overseas and transport it to international waters in the Gulf of Mexico. 

Here it is transferred at sea to smaller lightering vessels by ship-to-ship transfer. The lightering vessels must be small enugh to satisfy the channel and refinery dock  dimensional constraints for draft, beam, and length. In 1988, Chevron took delivery of two new 78 000-dwt tankers which replaced older conventional tankers that provided this lightering service in the past. These new ships incorporated many specialized features to increase capacity and reduce the turnaround time in this trade. Manuverability is enhanced by use of a bow thruster, Schilling ruder, and controllable-pitch propeller. Cargo transfer operation are expedited with high-capacity submerged cargo pumps, a special lightering hose crane, and a highly automated cargo control system. These and other features will permit one of these vessels to deliver crude at a rate more than trwice that which could be sustained by a conventional tanker. This paper describes these ships in detail and focuseson the special features that together permit this dramatic improvementin lightering performance.

- Air cushion vehicles and surface effect ships for Great Lakes and great rivers transportation – J. L. Allison – 1990, November. 

A brief introduction to air cushion vehicle (ACV) and surface effect ship (SES) technology is presented, with past and present examples, to show that this technology may now be considered mature. Applicability of ACVs and SESs to transportation on the Great Lakes and rivers of Canada and the U. S. is discussed, with some emphasis on year round service in the regions affected by ice. An indication of present design capabilities is provided with some examples of application to typical set of requirements. Future developments are outlined in the light of the rapid expansion of air-supported ferry operation in other parts of the world, and military and Coast Guard applications in the U.S. and Canada. Some data on acquisition and operating costs are presented in comparison with those for other hull forms, with information on the type of technical and port support required for ACV and SES operation. Numerous references are provided to enable the reader to pursue the topics discussed in greater detail than is possible in a short paper.

- Several recent rammings investigated by the National Transportation Safety Board - R. E. Johnson, L. Z. Katcharian – 1991, November.

This paper discusses several recent rammings investigated by the National Transportation Safety Board: (1) the ramming of the U. S. fishing vessel Chickadee by the guided-missile frigate USS Richard L.Page (FFG-5) in the Atlantic.

Ocean near Virginia Beach, Virginia, on April 21, 1987; (2) the ramming of the Sidney Lanier Bridge by the Polish bulk carrier Ziemia Bialostocka at Brunswick, Georgia on May 3, 1987; (3) the ramming of the Spanish bulk carrier Urduliz by the aircraft carrier USS Dwight D. Eisenhower (CVN 69) at Hampton Roads, Virginia on August 29, 1988; and (4) the ramming of the French tankship Camargue by the Swedish auto carrier Figaro in the Gulf of Mexico, near Galvest on, Texas, on November 10, 1988. The paper addresses both crew and ship performance which contributed to these accidents. In addition, the paper discusses the role of the Safety Board in accident investigations, and the safety recommendations issued by the Safety Board as a result of these investigations. 

- Design trends in high-speed transport – C. Kennel – 1998, July.

This papers presents a method for analyzing transport properties of competing ship types of interest for high speed commercial transport. Simple parametric relationships link requirements (speed, range, and cargo weight) to design characteristics (installed prower, ship weight, and fuel weight) for conventional and unconventional hull designs. 

These design trends are supported by data for a variety of ship types (monohull, catamaran, SES, hydrofoil, airship, ekranoplan) either currently or formerly in service. While the method is inherently general, the data selected is focused on large ships capable of transporting heavy cargoes over trans-oceanic distances at speeds of 40-100 knots.

- High-speed sealift technology – C. Kennel, D. R. Lavis, M. T. Templeman – 1998, July.

This paper describes a process that is currently being used within DoD and industry to examine the possibilities offered by technology to enhance the transport performance of high-speed commercial and military sealift.Technology projections are presented for both the near-term and the far-term. The impact of technology projections on transport performance properties is assessed both quantitatively and qualitatively. These assessments provide significant insight into the overall transport performance potential  of hull forms and other technologies of interest , considerably in advance of detailed design studies. The quantitative assessment uses a derivation of the empirical method published by Kennell, which provides simple parametric relationships detween mission requirements, expressed in terms of speed, range and payload, and design characteristics, expressed in terms of displacement installed power and fuel weight, to compare the various hullforms and other technologies of interest. The qualitative assessment applies an established decision-making method to ascertain the relative capabilities and relative risks of hullforms and other rechnologies of interest for significant aspects of sea transport, other than speed, range and payload.

While the methods used are generic, the data selected  and results presented are aimed at ships capable of rapidly transporting heavy cargo over long distances. 

Volver
* Training

- FFG7 class frigate and DD963 class destroyer marine gas turbine propulsion systems maintenance and operational training facility – R.J.D. Rocca, J.D. Stehn - 1985, January.

The need for a gas turbine training facility became apparent with the introduction into the U.S.Navy fleet of the first ships of the FFG7 Frigate and DD963 Destroyer Classes with a gas turbine propulsion plants. This facility, constructed at the Great Lakes Naval Training Center, provides “hands-on” training for maintenance and operation of marine turbines and associated propulsion plant components and controls and their piping and electrical systems. The Navy intends to train at this facility approximately 1000 personnel per year in the use of their latest and newest propulsion plants. The design of the facility reproduces as closely as possible the existing machinery and control spaces of the two different classes of ships and integrates them into a single main building with the school and the mechanical equipment wings. This paper presents an overview of the need for well-trained, qualified naval personnel to man the expanding the marine fleet of marine gas turbine propulsion systems, existing training facilities and the various stages in the development of the FFG7/DD963 Gas Turbine Maintenance and Operational Training Facility. In regard to the facility, the paper discusses the planning and managing of the project; development of the designs for the building and propulsion plants; construction of the building facilities and FFG7 plant; the fabrication, transportation and erection of the FFG7 within the building; and the testing and operation of the FFG7 plant since light-off. Major emphasis is given to the FFG7 plant since the DD963 plant is being reconsidered in conjunction with the CG47 upgrading and is awaiting a decision to proceed. 

Volver
* Trawler

- Roll damping on two New England trawlers: an experimental study – C. A. Goudey, M. Venugopal – 1989, April.

An experimental study on three types of roll dumping devices – bilge keels, passive bilge fins, and paravanes is described. These tests were conducted in the MIT Ship Model Towing Tank using scale models of a 76-ft single-chine trawler and a 119-ft double-chine trawler. The models were fitted with each damping service and excited in roll by a hull-mounted moment generator. Roll motions were measured at zero speed and at trawling and steaming speeds.

Nondimensional damping ratios have been calculated and the effects on roll damping of each device are compared.

The relationship of bilge keel and bilge fin area as aspect ratio to damping ratio are studied and some design considerations are presented. Practical aspects of each device type are also discussed.

- Influence of design parameters on vertical motions of trawler hull forms in head seas - A. Kükner, M. Aydin – 1997, July.

The influence of ship length, length to beam ratio, beam to draft ratio, prismatic coefficient, non-dimensional radius of gyration and Froude number upon significant amplitude of coupled heaving and pitching motions of trawler hull forms for six different sea states has been studied. For this purpose, 540 trawler hull forms have been generated from Doust trawler series to cover appropriate ranges of the design parameters. Seakeeping behavior of these forms has been studied by using an established ship motion computer program and regression models of significant seakeeping events have been derived. Through this study, it is believed that a method has been produced for the seakeeping evaluation of trawler forms during the early design stages, hence allowing for the design of safer and more seakindly trawler designs. 

- Errata: “Influence of design parameters on vertical motions of trawler hull forms in head seas” – Kükner and Aydin – 1998, January. (see above)

* Trimaran

- Design of a 40-ft multihull sailboat for offshore racing – J. K. Antrim – 1990, September.

An overview of modern multihull sailboat design is presented, with an emphasis on the factors contributing to speed. 

In particular, the design of a 40-ft trimaran is reviewed. Evolution of the rig and shape and configuration of hulls and underwater foils are examined. Thinking behind deck and interior layout is discussed. The principal goal of this design was a multihull for offshore racing, normally with a one or two-man crew, and with a victory in the Double Handed Round Australia Race as the initial target. Secondarily, the boat was to fit the Formula 40 rule, possibly loosely, in the hopes of getting some Formula 40 racing started on the U. S. West Coast. 

* Trimming

- Analysis and preliminary design of a sailboat with self-trimming wing sail - B. G.          Newman, G. I. Fekete – 1983, October.

A theoretical analysis has been made of the static and dynamic stability of a self-trimming rigid wing sail for use on a sailboat without sheets or halyards. The effects of camber or flap deflection and the position of the trimming plane are considered. A satisfactory design incorporates an uncambered main wing of medium aspect ratio and a trimming tail plane. Wind tunel test on a model of this design confirmed the stability of the sail and indicate adequate dumping. The measured lift and drag coefficients were in good agreement with existing data at a similar Reynolds number.

* Tubing

Volver
- Development of very high pressure water-jet for cleaning naval boiler tubes – T.P. Tursi, Jr., R. J. DeLecce, Jr. – 1976, July.

Mechanical brushing has been the standard method for removing soft deposits from the watersides of steam generating tubes in the U. S. Naval boilers. Problems with that method such as limited deposit removal, equipment breakage and jamming of brushes in tubes led to a program to develop more rapid, effective, and trouble-free methods of soft deposit removal. The use of very high pressure water evolved out of that program. This paper describes the research and development conducted to improve water-jetting and apply it to naval boiler tube cleaning. It describes the development of optimum pressures, flow rates, nozzle and flexible lance configurations, control methods, degree of deposit removal, cleaning procedures, safety considerations and many others aspects, including the Navy-wide adoption of this method. Also mentioned are other potential applications of water-jetting for cleaning, removal of tight deposits and coatings, and for machining and surface finishing operations.

Volver
* Tuna seiner

- Refrigeration effectiveness aboard tuna seiners – R.H. Cottrell, J.W. Hoyt – 1991, March. 

The refrigeration system in use aboard today’s modern tuna seiners was developed in the late 1930’s for use aboard bait boats. Since that time, fishing methods have changed, vessel carrying capacities have increase tenfold, catch rates have increased fivefold, and individual fishwell sizes have increased fourfold. As a result, although catch rates have gone up, the refrigeration effect per ton of tuna per well has actually gone down. Despite these trends, the current refrigeration systems works remarkably well. This is due partly to its inherent flexibility and partly to the durability of the tuna with respect to its intended canned market. Nevertheless, because of the increase in weel sizes and catch rates, a small percentage of fish is currently being lost due to inadequate refrigeration. This results in an economic loss to the fishing fleet. These losses seem to occur when many fich are caught at a time and loaded into large fishwells. While part of the solution is operational changes, some of which have been recommended elsewhere [1], it has been suggested that increasing the refrigeration effect per well will also help overcome problems observed in the present system. Of the many alternatives which could increase the refrigeration effect per well, this paper discusses the addition of an external heat exchanger, called a chiller, to augment the refrigeration effect per well provided by the existing coil evaporators lining the fishwell bulkheads. Available data on refrigeration effectiveness of modern tune seiners are analyzed and a computer simulation of the system is presented. Other computer results deal with augmentation of the present system by the addition of additional refrigeration capacity through an external chiller. In addition, a new model for the heat transfer involved in freezing  fish such as tuna is presented.

Volver
* Tug

- Sea-link – L. R. Glosten – 1968, July.

A report on the development of a connecting linkage which permits tugs to push barges ahead at sea in rough water. The advantages of pushing as compared with conventional towline operations are discussed. The concept of the linkage is explained and the hardware described. The history of development including model tests and full-scale trials is outlined. 

- Powering study technique applied to a pusher tug geared-diesel installation – R. Latorre - 1972, April. 

This paper presents a rational approach to the selection of the main components of a medium-speed marine diesel installation. The technique described matches the engine, reduction gear, and propeller and determines a measure of merit for each combination. This matching calculation is based on the speed-power characteristics of the vessels’ hull, essential information about the trade route, and vendors’ prices. A computer program developed using the design technique is presented with the results of a pusher tugboat powering study.

- Design and economics of integrated tug-barge systems – R.P.Giblon, R.J. Tapscott - 1973, July.

The paper discusses the reason for the current interest in integrated tug-barges and outlines their history leading up to current developments in such designs, citing specific examples. Propulsion plants are discussed and single-screw and twin-screw propulsion systems are compared. The paper discusses a number of applications, both commercial and military, for which integrated tug-barge systems would be particularly suitable because of the flexibility offered by the detachable, interchangeable power plant (tug), and the relative lower first cost and operating cost when compared with a ship. The relative economics of tug-barge tankers operating under the U. S. flag are examined for two services; namely, an international route and a domestic service. 

 - Noise control on diesel tugs – T. R. Dyer, B. Lundgaard – 1973, October. 

The paper briefly gives acoustic definitions and explains the fundamental concepts used in noise control. The mechanics of noise generation and the various methods used in noise suppression are explained. The silencing program employed on two sister tugs, Edith Lovejoy  and Anne Carlander, is described in detail. The acoustic treatment of the tugs is not identical and the resulting noise level differences are discussed. Alternative acoustic approaches are described and evaluated. The paper is illustrated with graphs and tables of noise levels, and showstypical vessel arrangements and acoustic treatment details. A short bibliography is included.

- 1000-ft tug/barge combination for Litton Great Lakes Corporation – T. C. Pickersgill, I. D. Sharp, R. P. Trunick – 1974, April

The purpose of this paper is to present the principal features in the design and construction of the largest tug/barge combination ever built in the world. The paper describes the major features of the integrated tug/barge Presque Isle and presents the design approaches used in the development of the vessel to meet the special requirements for operation on the Great Lakes. The vessel will be used extensively in the taconite pellet trade; however, it has the capability of handling iron ore, limestone or coal.

- Simulation of the maneuverability of inland waterway tows – G.L.Petrie – 1978, January

A mathematical model has been developed to simulate the motion of a barge and towboat flotilla maneuvering through an inland waterway channel. The formulation of the mathematical model, including the hydrodynamic force representation and the rudder and propeller control algorithms, and its implementation in a digital computer program are described. Potential applications for utilization of the model are discussed, and some typical results are given. 

- Bayou boat building as related to modern tug design – G. Rook – 1978, January.

Of utmost importance to the nation’s economy are the oil and gas reserves off our Atlantic and Pacific Coasts and in the Gulf of Mexico. In order to develop these reserves, it is necessary that a wide range of offshore support vessels be available. The small-boat yards of South Louisiana are the recognized leaders in the construction of these offshore support craft. The paper traces the evolution of these small-boat yards from the early days of offshore drilling to the present, bringing out many of the problems encountered along the way.

- Has stability delayed the delivery of your tug? – J. F.McGowan, R.B. Meyer – 1980, January.

The authors present a simplified method of stability analysis applicable to tugboats which must be reviewed by the U. S. Coast Guard for load line asignment. The paper includes a brief review of tugboat stability leading up to the present criteria applied by the Coast Guard. The present criteria are included. The proposed method consists of two or three conditions which, upon satisfactory analysis, provide considerable leeway to the tugboat captain in the manner in which he operate his vessel. The method of analysis and necessary definitions and interpretations are presented. The authors have made note of especially troublesome areas of design and some good design practices which will improve the stability of tugboats. 

- Noise control on diesel tugs – a sequel – T. R. Dyer, B. Lundgaard – 1983, October.


This paper is a sequel to “Noise control on diesel tugs” published in October 1973 Marine Technology. It reviews fundamental principles of tugboat noise control, including new construction specifications. Noise levels on four classes of new or repowered tugs are presented, including comparison of vessels with and without main engine isolation.

The problem of backfitting noise control measures to existing vessels is discussed in detail. An experiment is reported in which consecutive measures were fitted in six steps to evaluate the effectiveness of each measure.The problem deck noise and noise standards being considered by the U. S. Coast Guard is discussed. The paper is illustrated with tables of noise level and shows typical vessel arrangements. A short bibliography is included. 

- Performance database for offshore tug supply vessels – R. Latorre, J. Mims - 1997, January.

With the continued development of the oil and gas fields,the fourth generation of tug-supply vessel is being launched.

This paper summarizes the performance data base for offshore tug-supply vessels developed under a SNAME T& R project. 

- Noise control program for a large tractor tug – R.W. Fischer, W. Snider, W.L.Hurley, Jr.- 1998, January.

To effectively reduce a noise on small, high powered vessels such as tugboats, it is necessary to conduct a concerted noise control effort. For optimal improvement, the program must be carried through all phases of the design, construction and testing. This paper describes a program instituted by the owner and design agent early in the procurement process to control habitability noise on a large tractor tug. The owners, dedicated to maximizing crew comfort and performance whila recognizing the benefits of on-deck communications, have found from prior experience that without appropriate treatments the tug would have unacceptably high noise levels. Noise goals were established and treatments were selected, both in terms of acoustic and non-acoustic impacts. Detail designs were developed for floating room treatments, genset and diesel exhaust vibration isolation, and absorptive materials.

Later tests revealed that the noise goals had been met. This paper describes the program from initiatrion through acoustic trials, provides insights into some problem areas and makes recommendations for future designs.

Volver
* Turbine

- Gas turbine propulsion for high-speed small craft – A. W. McCoy – 1968, July.

This paper presents the results of marine gas turbine propulsion studies related to small craft of the high-speed planing hull type. These include appraisal of craft performance requirements for both transportation and patrol mission profiles. A substantial increase in both service speed and craft productivity may be realized with gas turbine propulsion. A combined power system is analyzed for loiter/cruise/dash patrol missions, and the operational tradeoff flexibility that may be realized is illustrated. Comparisons of existing gas turbine engine types and their utilization in marine propulsion systems with pump-jets and propellers of both fixed- and controllable-pitch configurations are included. Marine gas turbine power system integration is discussed, with and example illustrating design considerations associated with a turbo-marine power system that includes capability of an optional three-mode power-level operation. An appendix describes significant features of several gas turbine test craft.

- Diesel engine versus steam turbine propulsion for a 34,000-dwt tanker – J. W. Steadman, J. F. Smith, J. R. Lindgren, Jr. – 1973, April.

The authors report on a unique experience where identical hull forms and equal horsepower (nominal) in two ships having different power plants were compared. One ship was powered by a conventional steam turbine and the other by diesel. Sea trial data are corrected to a common base and compared. Special problems and advantages of each plant are discussed.   

- Heavy-duty gas turbines- A viable marine propulsion option – R. B. Woodruff - 1973, July.

Heavy-duty industrial gas turbines are suggested as an alternative propulsion plant to consider for ships, particularly ships of large displacement that are not volume limited. This paper examines the use of such a plant in a naval auxiliary, the Fast Combat Support Ship (ACE-1), Sacramento Class). The cycle discussed is of the combined gas turbine and steam cycle. The inlet to the compressor is rated power levels. Two controllable-pitch propellers at 50.000  shp each are used to drive the ship. Exhaust from the turbine is used to generate steam in an unfired waste-heat boiler. Reliability, maintainability, life-cycle costs and manning are addressed for comparison with the present installed steam plant.

- Improved turbine operation by drainage of steam systems and monitoring of vibration - M. A. Prohl, J. W. Mann, B. Siegel – 1974, January. 

This paper reviews recent operational problems caused by water induction into propulsion turbines and the resulting heavy vibration. The phenomenon is described as an orbiting vibration of the turbine shaft. Analysis shows the conditions required to produce this result. The steam system is discussed with a view to reducing the opportunities for water induction, and specific recommendations are made for improved drainage. A newly developed vibration monitoring system is described which can be used to reduce speed when very large vibration levels occur.

- DD 963 Power plant – D. A. Rains – 1975, January.

Gas turbines were selected as the main and auxiliary power plants for the new DD 963 Class ships, which is a departure from previous designs for U. S. Naval power plants. This paper describes the DD 963 power plant design, including the propulsion and supporting auxiliary machinery.

- Closed gas turbine engines for future marine propulsion – F. Critelli, A. Pietsch, N. Spicer – 1976, July. 

The Maritime Administration, in its pursuit of improved economics and advanced technology, initiated a study which would evaluate new marine powerplants. It became quite apparent for several sond technical reasons that the closed cycle gas turbine engine afforded and excellent opportunity for achievement of MarAds goal. This paper addresses the new technology engine as applied to maritime ships, illustrating the advantages to shipowners and operators. 

Efficiency, multifuel capability, installation flexibility, reduction in ship’s manning, as well as the overall reduced operating cost are highlighted in this paper. 

- COGAS: marine power plant for energy savings – R. P. Giblon, I. H. Rolih – 1979, July.

This paper discusses one propulsion plant that may be adopted by shipowners today using known and proven technology whereby energy savings of 30 to 35 percent over the present steam or gas turbine power to be attained, as well as significant but somewhat lesser savings over diesel and present-day steam reheat power plants. The propulsion plant examined is based on the combined gas-steam cycle that is widely used for shoreside electric power plants and is sometimes referred to as the STAG or COGAS cycle. The COGAS plant consists of an aircraft-derivative gas turbine drivind a reduction gear in tandem with a steam turbine which receives its steam from a heat-recovery boiler in the gas turbine exhaust gas ducting. Included in the paper is information on various alternative COGAS cycles and methods of control; also included are economic comparisons of the operating costs of COGAS and steam propulsion plant installed on a large containership and a tanker. The paper is based on a study prepared for the U.S. Department of Commerce (MarAd) that included inputs from Curtiss-Wright Corp., General Electric Co., Foster Wheeler Boiler Corp., Sun Shipbuilding & Dry Dock Co., and George G. Sharp, Inc.

- An updated analysis of fuel consumption; steam and diesel – C. W. Stott, J. P. Casey - 1980, October.

Each element of the total fuel consumption of typical steam plants is presented, starting with the turbine propulsion cycle performance, then building up to the standard all-purpose fuel consumption rate normally reported. The method of presentations illustrates the contribution of each element to the whole, including consideration of transmission loss, boiler efficiency, fluid pumping power, electrical load, etc. .Similarly, diesel plant performance is represented in as duplicate a format as possible, starting with the test-bed performance of the engine and then considering in-service fuel, lube oil, electrical load, etc. By presenting both plants in the manner described, from approximately 40 to 100 percent power, the point is made that disparity between steam and diesel plant performance is less than nornally assumed, and, in certain applications, nonexistent. As a corollary, tge part-load performance of the two plants is shown to be remarkably similar. The paper is divided into four parts for ease of reference: (1) summary and conclusions, (2) steam plant, (3) diesel plant, and (4) comparisons. 

- FFG7 class frigate and DD963 class destroyer marine gas turbine propulsion systems maintenance and operational training facility – R.J.D. Rocca, J.D. Stehn – 1985, January

The need for a gas turbine training facility became apparent with the introduction into the U.S.Navy fleet of the first ships of the FFG7 Frigate and DD963 Destroyer Classes with a gas turbine propulsion plants. This facility, constructed at the Great Lakes Naval Training Center, provides “hands-on” training for maintenance and operation of marine turbines and associated propulsion plant components and controls and their piping and electrical systems. The Navy intends to train at this facility approximately 1000 personnel per year in the use of their latest and newest propulsion plants. The design of the facility reproduces as closely as possible the existing machinery and control spaces of the two different classes of ships and integrates them into a single main building with the school and the mechanical equipment wings. This paper presents an overview of the need for well-trained, qualified naval personnel to man the expanding the marine fleet of marine gas turbine propulsion systems, existing training facilities and the various stages in the development of the FFG7/DD963 Gas Turbine Maintenance and Operational Training Facility. In regard to the facility, the paper discusses the planning and managing of the project; development of the designs for the building and propulsion plants; construction of the building facilities and FFG7 plant; the fabrication, transportation and erection of the FFG7 within the building; and the testing and operation of the FFG7 plant since light-off. Major emphasis is given to the FFG7 plant since the DD963 plant is being reconsidered in conjunction with the CG47 upgrading and is awaiting a decision to proceed. 

- The refurbishment of rotation steam turbine blades – J. C. Hendelman, R. J. Bazzini - 1990, November. 

The remanufacture and repair of steam turbine parts continues to be a cost-effective and viable alternative to replacement with new parts in many cases, providing improved scheduling flexibility in situations where replacement part deliveries cannot support maintenance schedules, and where the cost of replacementr parts is not justified when alternatives exist. The extension of these repair techniques to rotating steam turbine blades was a logical extension of the technology available to turbine owners and operators. With turbine blade failures remaining the leading cause of turbine failures in the United States, and 75 percent of all blade failures occurring in the L-0 and L-1 stages, many blades not previously considered candidates for repair are being reevaluated for refurbishment.

Although the power generating utilities have led the way in turbine part “salvage” via repairs, the application of  the techniques described herein are fully applicable to marine steam propulsion units. These being variable-speed machines, operation off “design-point” is more common and blade service is more severe in most cases. 

- Helical turbines for the Gulf Stream: conceptual approach to design of a large-scale floating power farm – A. M. Corlov – 1998, July.


This paper describes the helical turbine as an efficient new instrument for converting the kinetic energy of hydro streams into electric or other mechanical energy. A multi-megawatt project is proposed, conceived as an ocean power farm equipped with a number of helical turbines, along with a floating factory for in situ production of hydrogen fuel by means of electrolyzing ocean waters. Besides mega hydro-power farms, mini-power stations with helical turbines of a few kilowatts each are also proposed as possibilities for small communities or even individual households located near tidal shorelines or river banks with strong water currents. No construction of hydro dams is necessary for such applications. 

Volver
* Turning

- Prediction of craft turning characteristics – S. B. Denny, E. N. Hubble – 1991, January.

A procedure is presented for predicting steady turning radius and turning rate of planing and displacement craft equipped with conventional propeller and rudder arrangements. The procedure enables prediction of turning characteristics for various rudder angles and approach speeds. Predictions of steady turning radii are compared with actual trial data for craft up to 110 ft in length. General graphs are presented which can be used by designers and craft operators to estimate approximate steady turning radius and turn rate when a minimum of craft information is available.

Volver
* Underwater

- Jet-propelled remote-operated underwater vehicles guided by tilting nozzles - S. N. Gangadharan, H. L. Krein – 1989, April. 

This paper is a study and experimental analysis of a forced jet propulsion system with tilting-type nozzle for slowmoving remotely operated underwater vehicles (ROV’s). A test setup simulating the motion of the underwater vehicle was fabricated to investigate the effect of nozzle configurations on the propulsion of such vehicles. Plexiglass nozzles of different conical contraction angles ( = 4 to 28 deg), different conical expansion angles ( = 3 to 9 deg.), and a straight cylindrical section were used in the study. Tests were carried out underwater, and thr parameters measured include thrust, flow rate, angulkar velocity, and total head. Different circular disk type drag plates were used to simulate the drag of the vehicle underwater. Efficiency of propulsion is the criterion for comparing the performance of each nozzle. An expression for the optimum efficiency was derived neglecting the effect on inlet head recovery, which can be assumed for slow-moving vehicles. The energy loss and loss coefficients in submerged propulsion nozzles were found both theorectically and experimentally. A proposal for the fabrication and testing of na innovative design of a jet-propelled ROV guided by tilting nozzles is presented. The design uses a stepper motor for tilting the nozzles. A comparison is made between stationary and swivel-type configurations. The nozzles were tested for optimum area ratio. The propulsion system and the ROV was designed and checked for stability. The study revealed that for a range of flow rates, one particular nozzle was the most efficient compared to other nozzles. 

- A conceptual design of an underwater drilling rig – C. T. F. Ross, G. Laffoley-Lane - 1998, April.

The paper describes a design concept for an underwater drilling rig which can operate up to a depth of 5000 m below sea level. The proposed main hull of the drilling rig is in the form of a thick-walled toroidal shell, although other possible forms are considered. The proposed primary method of power generation is via pressurized water nuclear reactor. Considerations are made as to the health and safety of the crew and also to the transport of the retrieved oil.

- Development of an environment-sensitive navigation system for the AUV Autolycus - W. Conrforth, K. Croff – 2000, October.

The development of underwater robotic vehicles throughout the past 30 years has contributed significantly to various types of underwater search, survey, and recovery applications. To learn about these complex  systems, the MIT Design of Ocean Systems Class of 1997 designed and built an inexpensive Autonomous Underwater Vehicle (AUV), Autolycus. The Design Class of 1998 further developed this vehicle, adding a sonar altimeter to its sensor array, as well as integrating a dead reckoning navigation system. In the spring of 1999, the design class was challenged to modify the AUV Autolycus to incorporate environment-based control and to double the vehicle’s maximum  controllable velocity. To succeed in these modifications, a thorough understanding of state-of-the-art AUV systems, design of new hardware and software systems, and extensive testing and evaluation of these systems were required. 

Results of these efforts included the addition of a five-channel sonar system, new main thrusters, and a new control algoritm used to control the new hardware. Preliminary successes in wall-following and other environment-triggered behaviors were achieved. 

Volver
 * Unloader

- Development of a 1000-ft Great Lakes self-unloader (MV Stewart J. Cort) – C.E. Tripp, G. H. Plude – 1972, January.

With the construction and completion of a new lock at Sault Ste. Marie, Michigan,a major change in the design of ships for service on the Great Lakes was possible. The lack permits the passage of vessels 1000 ft long by 105 ft beam, a jump from the previous size limitation of 730 ft by 75 ft. This paper traces the development of such a maximum-sized vessel and the shipyard that was specifically designed to construct it on a production-line basis.

- Design and operation of a highly maneuverable Great Lakes self-unloader – N.L. Basset, R. G. Kline, R. H. Miller – 1983, April.

The motor vessel American Republic is a Great Lakes self-unloading dry bulk carrier designed and built for operation between Lorain, Ohio and the head of navigation on the Cuyahoga River in Cleveland, Ohio. In order to safely navigate the Cuyahoga River on a regular basis, the vessel was designed with twin screws, Kort nozzles, four flanking rudders, four steering rudders and bow stern thrusters to enhance maneuverability. In addition, a novel pilothouse arrangement was incorporated into the design to optimize visibility and vessel control. The design of the propulsion and steering system is discussed and an evaluation of the vessel’s operation is presented.

Volver
* Unmanned

- Experience with an unmanned vehicle-based recovery system – R. L. Wernli - 1983, January.

The Naval Ocean Systems Center (NOSC) has been in the forefront of undersea vehicle and manipulator development  since the early 1960’s. Through extensive at-sea and laboratory test programs, methods have been developed to optimize  these remote systems. NOSC’s technological background is presented here with particular emphasis on the optimization of undersea manipulator and work systems. Methods of increasing system efficiency while keeping complexity to a minimum are also presented.

Volver
* Vapor

- Principles of marine vapor recovery – G. J.  DiElsi – 1989, January.


Many state and local air pollution control agenciesare considering rules that would require recovery of vapors from marine loading operations to help meet EPA-mandated ozons level regulations. Most of the proposed rules will require recovery of vapors from crude oil and gasoline loadings. Several marine vapor recovery systems designed for dedicated ships in a dedicated trade have been operated successfully over the past few years, but a universal system has yet to be designed. This paper describes the basic principles of vapor recovery systems as they pertain to inerted tankers. The Gaviota Marine Terminal Vapor Recovery and other marine systems are briefly described.

Complications caused by the impending local or national vapor recovery rules and remaining safety concerns are also discussed. 

- Coast Guard requirements for marine vapor control systems – R.H. Fitch, G.D. Marsch - 1991, September.

The paper describes the U. S. Coast Guard’s efforts to establish regulations for marine vapor control systems that will maintain the safe operation of tankships, tank barges, and waterfront facilities when the more stringent airquality standards are implemented by the Environmental Protection Agency. The reasons for the new standards are given. Marine vapor control systems are described, along with their attendant hazards. The development and nature of the Coast Guard’s regulations are described and, finally, international efforts in the area are briefly reviewed. 

- Vapor recovery on tankers from design to operation – C. Clement – 1993, July .

Vapor control legislation has presented the vessel operator with a multitude of factors that must be given consideration during the retrofitting a vessel vapor control system. This paper discusses notable aspects concerning the integration of various facets of vapor control as they relate to vessel installations from conceptual design through operation. While complete vessel collection and processing systems are permitted by the Regulations, discussions in this paper are limited to vessel collection systems because, for the most part, industry has adopted the concept of limiting vessels to the collection of valors only, with subsequent transfer to shoreside facilities for processing. Discussions are based on experience gained during development of vapor collection systems for two different classes of inerted, multi-grade cargo product tankers. Accordingly, some topics are not applicable or can be simplified when considering installations on board tank vessels carrying single cargoes or on non-inerted tank vessels. 

Volver
* VLCC

- Segregated ballast VLCCs: an economic and pollution abatement analysis – P. M. Kimom, R. K. Kiss, J. D. Porricelli – 1973, October.

This paper presents the results of a study of very large crude carriers (VLCC) to determine the cost and effectiveness of variations in the capacity of segregated ballast and variations in arrangement expected to reduce oil pollution due to operational and accidental causes. The arrangements considered include double bottoms, double sides, double skin, and alternating cargo and ballast wing tanks. The paper concentrates on a series of 250,000-dwt tankers, but does consider the influence of size by including results for tankers of 120,000-dwt and 477,000-dwt. The degree of effectiveness is estimated for both operational and accidental pollution based on the best available data. Sensitivity studies are provided to check general conclusions. Finally, estimates of the cost of preventing one cubic meter of oil pollution with each design are presented. A discussion of operating factors subject to a reduction in performance as a result of design is given. 

- Effects of supertanker house proportions on stack exahust plume – R.M.Conachey, M. J. Kidwell – 1982, April.

A freeboard model of a supertanker was tested to determine relationships between house proportions and the occurrence of deck contamination from stack exhaust. The model was placed upside down in the Webb Institute water flow channel; dye was ejected from the stack to simulate smoke exhaust. Equations relating house and stack proportions are derived from fig. 13, 14 and 15.

- Structural performance management of VLCCs: an owner’s approach – D. T. Melitz, E. J. Robertson, N. J. Davison – 1992, October.

An owner’s experience with structural design and performance of a wide range of ship types (oil tankers, semisubmersibles and tanker-based production systems) has enabled a new approach to be devised for assessing the structural durability of a class of five very large crude carriers (VLCCs). These vessels were built in the mid-1970s and are experiencing varying degress of corrosion, dependent on their operational life. The approach adopted combined conventional ship structural design techniques with structural dynamics, as well as fatigue and fracture mechanics techniques more commonly used in U.K. North Sea offshore projects. The combination of these technologies has led to the development of a structural management strategy for the operation of these VLCCs. The strategy has three basic components: structural enhancement, structural inspection, and structural monitoring at sea. The formulation of each component is described in detail. Installation of a stress monitoring system on five ships (four VLCCs and one offshore monohull production vessel) over the past 15 months is described and typical results are presented. The importance of these results to the prediction of ship structural durability and their value in ship operation is discussed.  

Volver
* Vibration

- The relationship between machinery vibration levels and machinery deterioration and failures – B. Lundgaard – 1973, January.

The paper proposes the use of periodic vibration monitoring as a diagnostic maintenance tool. For a small initial investment, the monitoring program will provide in most cases an early warning of impending equipment failure.

Vibratory frequency is used to determine the nature of a malfunction, while the amplitude history indicates the seriousness of the problem. This information is useful in determining when the overhaul a machinery item and how extensive the overhaul should be. 

- Acceptable levels of vibration on ships – F. Everett Reed – 1973, April.

The Draft International Standard ISO/DIS 2631 “Guide for the evaluation of human exposure to whole-body vibration” provides an excellent basis for setting acceptable levels of vibration on ships. A standard for evaluating vibration levels has been needed for some time and the new standard not only provides a sound foundation for evaluating vibration but also permits the vibration levels to be rated numerically as percentages of the established  standard of fatigue-decreased proficiency. The standard is related to frequency, direction of motion, and the time exposure at the different locations in the ship. “Safe exposure limits” and “reduced comfort limits” are defined in terms of percentages of this same fatigue-decreased proficiency level.

- Improved turbine operation by drainage of steam systems and monitoring of vibration - M. A. Prohl, J. W. Mann, B. Siegel – 1974, January.

This paper reviews recent operational problems caused by water induction into propulsion turbines and the resulting heavy vibration. The phenomenon is described as an orbiting vibration of the turbine shaft. Analysis shows the conditions required to produce this result. The steam system is discussed with a view to reducing the opportunities for water induction, and specific recommendations are made for improved drainage. A newly developed vibration monitoring system is described which can be used to reduce speed when very large vibration levels occur.

- VIDEC after one year – Installation and operation – W. L. McCarthy, R. P. Wallace - 1975, October.

The Vibration Analysis and Deviation Concept (VIDEC), a computerized steam propulsion plant performance monitoring and failure prediction system, is presently operating on a new containership. This interim report is an atempt to document the history of this system from the concept development phase through fabrication, software design, inplant simulation, shipyard installation, and initial shipboard operation. A brief system description including system concepts is presented. The paper concentraates on the system implementation, installation, and initial operation. A discussion is presented of types of data and concepts being evaluated and the methods of evaluation being used. 

Illustrations and tables of pertinent data are also included. The paper closes with a discussion of the VIDEC system and concept as they relate to other possible shipboard automation systemns and programs. Finally, conclusions and recommendations are presented. 

- Noise and vibration control techniques for the U. S. Navy 3000-LT surface-effect ship - G. L. Fox – 1980, January. 

The Navy 3000-LT Surface-Effect Ship (3KSES) Program has provided a major advance in the development of high performance ship technology in many areas. One such area is noise and vibration control techniques applicable to lightweight/high-power vehicles. New analytical methods have been evolved and substantial testing accomplished to support certain theoretical aspects of the analysis or to provide the necessary empirical data. This paper presnets a summary of the technical approach used in the 3KSES Noise and Vibration Analysis, a description of the systems installed to achieve the desired accoustical control, and comparison of the predicted ship noise and vibration environment with the Navy specification. The noise sources considered are those related to the major machinery, that is, the gas turbine engines, the large lift fans, and the waterjet propulsors. 

- Eigenvalue analysis as an approach to the prediction of global vibration of deckhouse structures – R. E. Sandstrom, N. P. Smith – 1980, October.

There are several approaches to the prediction of global deckhouse vibration where the deckhouse natural frequencies lie close to the blade rate exciting frequencies. This paper discusses several approaches and recommends the eigenvalue analysis procedures as the most useful design tool for the early prediction of deckhouse vibration problems. Three eigenvalue analysis procedures are presented: the Hirowatari method – an empirical approach; the simplistic modeling method – a simple analytical approach; and the finite-element method – a more sophisticated analytical approach. The need for simplicity and accuracy is emphasized. Two example problems are included to demonstrate the meritis of the eigenvalue analysis procedures. 

- Modeling of propeller cavitation on merchant vessels – L. M. Gray, D. DS. Greeley - 1982, January.

The time-varying cavitation on a marine propeller, which excites hull vibrations, is calculated. The analytical model is exercised to guide propeller design and operation in order to minimize this type of hull excitation. This model, as well as a more elaborate model under development at Massachusetts Institute of Technology, is compared with recent full-scale observations of propeller cavitation. This paper illustrates the importance of both accurate input data on scaled vessel wake velocities and the inclusion, in analytical models, of tip vortex cavitation.

- Diesel reduction gear design and system considerations from a torsional vibration viewpoint – G. P. Mowers – 1983, April.

Ships propulsion systems consisting of diesel engines and reduction gears are popular due to the ability of the internal combustion engine to operate on the less-expensive heavy fuels. This paper highlights system torsional design considerations that heretofore may not have been appreciated or recognized. Diesel engine misfiring and torsional coupling stiffeness variables are addressed to show these effects on shaft  stresses and gear overload. The role of the computer in monitoring and recording actual torsional vibration data is presented.

- Mode coupling in torsional and longitudinal shafting vibrations – M. G. Parsons - 1983, July.

The effect  of propeller coupling on the torsional and longitudinal vibration of marine propulsion shafting is studied.

Recent research on the nature and computation of propeller added mass and damping is reviewed. It is now possible estimate the inertia coupling and velocity coupling characteristics which couple the torsional and longitudinal vibration of a marine propeller. Regression equations suitable for estimating the torsional and longitudinal added mass and damping of 4-, 5-, 6-, and 7-bladed Wageningen B-seires propellers are presented in the Appendix. The torsional and longitudinal modeling of a typical marine propulsion plant is reviewed. The numerical techniques and computer programs used in solving the free vibration problem for natural frequencies and mode shapes and the forced vibration problem for vibratory response are introduced. Results for a realistic numerical example are presented to compare the natural frequencies, mode shapes, and vibratory response which are obtained when the propeller coupling is neglected with those obtained with the propeller coupling included. In general, the natural frequencies are shown to change by less than 2 percent. The modes shapes can show significant change. Vibratory response can be either increased or decreased. Some cases show that neglecting the propeller coupling can result in more than a 50 percent  underprediction of the vibratory response. The coupling effects are greatest when a torsional natural frequency obtained with the propeller coupling neglected and a longitudinal natural frequency obtained with the propeller coupling neglected converge. 

- Vibration analysis for preventive maintenance: a classical case history – S.L. Hofmann - 1987, October. 

This paper describes the California Maritime Academy’s Vibration Monitoring Program for Prveentive Maintenance (PM) onboard the Training Ship Golden Bear (TSGB) and how the program detected a potentially dangerous main engine problem. The discovery of machinery operating faults by using vibrational analysis is not unique to marine engineers, but several factors in the Golden Bear’s main engine vibration problem make this case a classical one: (a) the nature and extent of the vibration levels; (b) the timing of events and the way the fault developed; (c) the final location of the fault in relationship to the spot on the engine where the high vibration level occurred; and (d) verification of the fact that a PM vibration program can successfully diagnose faults in operating machinery in the marine environment. 

- Measurement and analysis of shipboard vibrations – F. DeBord, Jr., W. Hennessy, J. McDonald – 1998, January.

Excessive shipboard vibrations  can cause structural and machinery failures, crew discomfort  and fatigue, and increased maintenance requirements for shipboard systems. In many cases ship construction specifications require the shipyard to demonstrate “acceptable” levels of vibration using measurements completed during sea trials. This paper provides an overview of standards for these measurements and modern techniques used to collect and analyze the specified vibration data. A brief discussion of the types of vibration found on ships and their causes is followed by a review of codes, guides and standards for vibration measurement. Instrumentation suitable for measurement of each type of vibration response is described and the design of a typical trial measurement system is presented. Techniques for analyzing and presenting trial results are reviewed and compared with analysis methods specified by SNAME, ISO and NAVSEA. Finallly, a discussion of potential problems faced by an owner and shipyard in developing and meeting a vibration specification is offered.

Volver
* Waste

- Reverse-osmosis treatment of water and waste water – J. E. Cruver – 1972, April.

Reverse osmosis is a continuous, reliable, demineralization and concentration process that requires very little operating attention. The key component is a semipermeable membrane that passes water but retains all suspended matter and most of the dissolved salts and organic substances in water. Reverse osmosis is being applied to high-purity water production, waste-stream concentration for pollution control, water reclamation, and food and pharmaceutical processing. It offers significant advantages over some other desalination techniques.

- PURETEC system for treatment of shipboard waste – W. M. Fassell, D. W. Bridges - 1974, July. 

As part of the national objective of cleaning up our environment, ship and boat owners will be required in the near future to drastically curtail or eliminate the discharge of human waste into the navigable waters of the United States.

The paper describes the authors’ work on wet oxidation of shipboard sewage and ita application to the “No discharge” requirement that may be mandatory in the near future.

- Chemical waste incinerator ships: the interagency program to develop a capability in the United States – G. O. Chapman, D. W. Leubecker, L. A. Martinez, R. T. Matthews, D. A. Oberacker, F. Wybenga – 1982, October.

In February 1980, an interagency work group undertook a study of at-sea incineration and the alternatives available to the Federal Government for encouraging the design, construction, and operation of U.S-flag incinerator ships. The group examined previous incineration operations, various federal assistance programs, safety and control measures, incinerator ship conceptual designs, environmental impacts, and waterfront facilities. In September 1980, the work group concluded that chemical waste incineration at sea aboard specially designed and equipped vessels is a cost effective, technically efficient, and environmentally acceptable technology for destroying many combustible hazardous wastes. The work group was expanded, designated the Interagency Review Board for the Chemical Waste Incinerator Ship Program, and now coordinates and expedites all Federal Government activities related to developing an incineration at sea capability in the United States. This paper presents the findings of the work group and the work program  which the Interagency Review Board has initiated. Important ship design factors, such as the regulatory requirements, incinerator technologies, and incinerator system research recommendations, are explained. Details of a conceptual dual-mission ship design, which can incinerate both liquid wastes and solid wastes, are given. Anticipated operations permits, environmental monitoring, vessel design requirements, and waterfront facilities are discussed. 

- The U. S. Navy afloat: solid waste management challenge – S. P. Markle, S. E. Gill, P. S. McGraw – 2000, October.


The U. S. Navy has developed and implemented a comprehensive Solid Waste Management Program to comply with “Act to prevent pollution from ships” (Title 33 United States Code chapter 33), as amended, which ratified “International Convention for the Prevention of Pollution from Ships” (MARPOL 73/78). Through this program, the U. S. Navy is backlifting its surface fleet with plastic waste processors, pulpers, and shredders to manage nonhazardous solid waste by 31 December 2000. Future Navy ship designs are building upon the lessons learned from the fleet modernization process and are pushing technology to achieve the Chief of Naval Operations, Director Environmental Protection, Safety and Occupational Health (CNO N45) vision for the environmentally sound ship of the 21st. century. 

Evolutionary development of waste transport systems and thermal desruction technologies are essential for realizing this vision. This paper provides an overview of the program and a glimpse of future expectations for management of solid waste through the Navy Integrated Waste Management System. The conerstone of this system is a compact Plasma Arc Waste Destruction System capable of destroying solid waste, liquid waste, oily waste, and medical waste.

- Coastal cruise ship waste management – D. Dixon, G. Hugues – 2000, October. 

A review of the current regulations and a typical design of systems aboard a 300-ft (91 m) coastal cruise vessel accomodating 300 people are presented. Also presented is a review of the Alaska Marine Highway System equipment in order to help understand waste management practices aboard these vessels. Through an understanding of the current regulations and capabilities available both on existing vessels and new designs, it is hoped educated decisions can be made about future regulations.

Volver
* Water 

- Reverse-osmosis treatment of water and waste water – J. E. Cruver – 1972, April.

Reverse osmosis is a continuous, reliable, demineralization and concentration process that requires very little operating attention. The key component is a semipermeable membrane that passes water but retains all suspended matter and most of the dissolved salts and organic substances in water. Reverse osmosis is being applied to high-purity water production, waste-stream concentration for pollution control, water reclamation, and food and pharmaceutical processing. It offers significant advantages over some other desalination techniques.

- An oily-water separator system – D. C. Garber – 1974, January.

This paper discusses a unique (patent applied) oily-water separation system for shipboard use. One pilot plant  has already been placed on board an 80,000-ton tanker, the SS America Sun. In general, the systems processes any oily-water mixture through its various components to effect essentially the complete separation of the oil and water using only physical processes and without any recourse to heat or chemicals.

- Three-dimensional sloshing of water on decks – M. S. Pantazopoulos – 1988, October.

A methodology is proposed to solve the problem of the three-dimensional flow of water sloshing on the deck of a vessel, and to calculate the resulting forces and moments at the center of gravity. The Eulerian equations of motion of the water particle for imcompressible inviscid shallow water flow are formulated with respect to a system attached to the oscillating vessel. The system of the nonlinear hyperbolic equations of motion is solved numerically using Glimm’s method (random-choice method). Complex flow patterns consisting of oblique bores and “swirling” motions of the water on deck were revealed, for a vessel oscillating in roll and pitch motions, for a wide range of excitation frequencies. Large accumulation of water occurs at the corners while parts of the deck become dry. Significant  rolling moments due to sloshing are exerted on the vessel. These must be taken into account when the dynamic response of the vessel is studied. 

Volver
* Water-jet

- Uses of very high pressure water-jet cleaning in marine maintenance – S. A. Taylor, Jr., R. S. Judson – 1976, July.

High pressure water-jet cleaning, using pressure up to 10,000 psi, has proven to be a very versatile, efficient, and less costly method of performing many types of marine maintenance. This paper covers three aspects of this cleaning method. A review is made of the basic equipment required and the commercial configurations that are available.

Frequently used applications are briefly discussed along with their efficiency and potential cost savings. Finally, the relevant antipollution standards and their effect on cleaning techniques are evaluated. 

Volver
* Wave

- Methods of studying the effects of blast waves on ships’ superstructures – J.M. Dewey - 1969, July.

Techniques are described which have been used to predict the possible effects of blast waves on ships’ superstructures. The basic physical properties of a blast wave, the factors which affect these properties, and the techniques for measuring them are discussed. The interaction of shock waves with scaled rigid models is studied in the laboratory and the results are used to predict the blast loading on a full-scale structure. The dynamic response of the structure to this loading through the elastic, elasto-plastic, and plastic regimes can be calculated by reducing the structure to a system of simple-degree-of-freedom components. These calculations are checked, when the opportunity arises, by studying the structure response on full-scale trials.

- On the behavior of the ASR catamaran in waves – R. Wahab, C. Pritchett, L. VC. Ruth - 1971, July. 

A review is given of the result of the experiment carried out to investigate the behavior of the ASR Catamaran in a seaway. These investigations were focused on:

a) Motions in waves, including the effects of wave direction and  hull separation. Some predictions are made of the prototype motions;

b) Wave-induced forces and moments acting on the bridging structure in waves of various directions for several hull separations.

c) Hydrodynamic impacts on the lower part of the bridging structure.

- Potential impact of twenty year hindcast wind and wave climatology on ship design - S.L. Bales, W. E. Cummins, E. N. Comstock – 1982, April.

This paper highlights some features of the Navy’s new climatology which appear to extend designer’s capability to realistically assess ship performance. The climatology provides global wave and wind parameters statistics, identifies the occurrence and persistence of some heavy weather conditions, and promises to permit a substantial upgrading of wave directionality and spectral shape models. Effects of these features are summarized in terms of predicted performance of several naval combatants. 

- Model testing in multidirectional waves – F. N. Biewer, J. T. Dillingham – 1983, July.

Capabilities for generating waves in model basins have advanced from unidirectional regular waves to unidirectional random waves and recently in several facilities to multidirectional regular and random waves. The history of this development  is reviewed briefly. The motivation for conducting model tests in multidirectional waves is discussed along with some sample applications. The principle fore generating multidirectional waves is outlined and the facilities for performing this function at Offshore Technology Corporation are described.

- Barge motion predictions – A. C. McClure – 1983, October.

The author proposes a new method for predicting, in the near term, the motions of a barge in waves. The traditional ways of measuring the sea spectrum are briefly reviewed, and the new approach, in which the vessel itself is used as a wave gage, is described. A mathematical analysis of this unique procedure is included along with the results of several experiments. 

-  Analysis of wave resistance in the design of the 12-meter yacht Star & Stripes - C. A. Scragg, B. Chance, Jr., J. C. Talcott – 1987, October. 

During the design of the 12-meter yacht Star & Stripes, the design team placed great emphasis upon the minimization of all forms of hydrodynamic resistance: skin friction, lift-induced drag, form drag, and wave resistance. In this paper, the authors discuss methods used to measure, predict, and minimize the wave resistance of 12-meter yachts.

After a brief review of wave resistance theory, the authors discuss a method by which the wave resistancxe was determined directly from measured wave profiles. Numerical techniques used to theoretically predict the curves  of wave resistance from the yacht designers’ description of hull geometry are examined, and the predictions are compared with the experimentally determined wave resistance. Finally, the authors discuss hull optimization techniques, based upon the minimization of the theoretical wave resistance, which enable the yacht designers to develop hull shapes of minimum wave drag. 

- Maneuverability of frigates in waves – J. P. Hooft, J. B. M. Piefers – 1988, October.

This paper describes the setup of a mathematical model for the prediction of the maneuverability of frigates be means of computer simulations. For the maneuverability in still water, a quasi-static math description is used while dynamic effects are added for the description of the maneuverability in a seaway. In this latter description, the dynamic effects of the rudder action on the ship’s roll behavior are also incorporated. 

- Performance of light- and heavy-displacement sailing yachts in waves – J. Gerritsma, J. A. Keuning – 1989, January.

Experiments with light- and moderate-displacement sailing yacht models have been carried out in the Delft Ship Hydromechanics Laboratory to investigate heave, pitch, and added resistance in regular waves. The experiments included conditions with and without heel and leeway angles. The results are analyzed and compared with calculations based on a strip theory method. Numerical methods are used to predict and to compare the performance of sailing yachts in realistic irregular-wave conditions.

- Combined wave and current forces on large-diameter submarine pipelines – J. M. Andres – 1989, January.

This paper deals with the analysis of combined wave and current forces acting on a 8.3-ft-diameter, 70-ft-long submarine pipeline mounted on a steep slope at Keahole Point on the Island of Hawaii, Havaii. Force transfer coefficients have been obtained for a large number of wave and current conditions. In the absence of strong currents, mean values of wave force coefficients calculated by a frequency-domain method have proven to predict extremely well the distribution of peak wave forces. In cases where current effects are relevant, a wave-by-wave analysis of the loads indicates that , for the range of Reynolds numbers and Keulegan Carpenter parameter covered in this study, the inertia coefficient decreases as the value of the ratio of current to maximum wave velocity increases. The same result is also found by a mean-square method in which overall force coefficients are computed for the whole record length. 

- Use of antipitch hydrofoil to reduce added resistance of a yacht in waves – J. Avis - 1991, January.

The use of a horizontal antipitch hydrofoil for the purpose of reducing the vertical motions and added resistance of a sailing yacht is investigated. The difficulties, limitations and assumptions inherent in studying yachts in waves are discussed. A mathematical model is presented in an attempt to predict the effect of an antipitch foil in the motions and added resistance of the 12-Mter Canada II. Scale model experiments were conducted and the results are presented and compared with the theoretical results. Experimental results show that the antipitch foil is indeed very effective in reducing the motions and added resistance of the model. At ressonance, pitch is reduced by 22 percent, heave by 15 percent and added resistance by 40 percent. Theoretical results do not agree quantitatively with experiment. However, they do show good qualitative agreement with respect to the percentage reduction in motions and added resistance that can be expected through the addition of the foil and therefore could be useful as a preliminary design tool. 

- Behavior of a moored ship in unsteady current, wind, and waves – J. O. de Kat, J. E. W. Wichers – 1991, September.

The influence of wind, waves and current on the dynamic behavior of a single-point moored ships is investigated.

Numerical simulations were used to compute the low-frequency motions of a tanker in the horizontal plane and the bow hawser force. Parameters varied comprised loading condition, hawser length and environment. A detailed overview is given of the theory for calculating the various force contributions in the numerical model. The onset of unstable motion behavior is described for both steady and unsteady wind, wave and current conditions. Unstable behavior tends to be more predominant for the lightly loaded condition. In the fully loaded condition the vessel behavior is generally very stable, except when the current direction is unsteady. 

- Wave propulsion from a flexible-armed, rigid-foil propulsor – P. S. K. Lai, N. Bose, R. C. MacGregor – 1993, January.

A flexible-armed, rigid-foil (or “flexible fin”) propeller was investigated as a wave propulsor device. Tests were done in head seas on a yacht model fitted with this propeller. The propeller reduced the peak heave and pitch motions of the model and contributed to forward thrust. Maximum thrust was obtained in waves with a length of 1.5 to 2.0 times the length of the vessel.

- Experimental study of containment boom behavior in waves – M. S. Bruno, R. L. van Dyck – 1997, January.

An effort to access containment boom performance in waves is described. New model testing instruments and procedures have been developed to provide a direct measure of boom heave response to wave excitation at several points along the boom. Measurements have been made in reproducible regular, irregular and breaking waves for various generic model boom configurations over a range of wave characteristics, boom buoyancy /weight ratios, and towing speeds. A model scale of 1/8 allows for tests in regular waves up to 12 ft high full scale at 12:1 length/height ratio and irregular waves with significant heights of up to 8 ft full scale. Breaking waves equivalent to over 6 ft height above mean water level are also generated. Measurements include total towing force and heave motion at four locations along each boom. The results of tests of three different size models all scaled to the same 4 ft high prototype boom show no significant scale effects on heave response to the various types of waves. Drag differences found among the models are attributable to differences in full scale lengths, as well as buoyancy/weight ratios. A buoyancy/weight ratio of 10 or greater was found to improve heave conformance with waves at optimum towing speed of abouit 0.5 knot. Short wavelength waves, requiring the highest frequency response, are shown to be the most difficult conformance problem. Of particular concern is the fact that a catenary tow shape focuses waves near the vertex, thereby amplifying the wave height and causing excessive motions near the center of the boom. 

For this reason, light weight, highly flexible booms with maximum buoyancy/ weight ratio and sufficient freeboard are recommended for open seas operations. 

- Ship-borne wave height measurements – M. J. Dipper, Jr. – 1997, October.

An extensive full scale performance evaluation of the USNS VICTORIOUS T-AGOS 19 was undertaken by the ship design community to validate the hydrodinamic performance capabilites of this Small Waterplane Area Twin Hull (SWATH) ship. To assess the performance characteristics of the hull form, sensors, signal conditioning instrumentation, and data acquisition computer systems were installed on board. Real-time characterization of the seaway during trial operations represented a key element in the overall evaluation of the rough water performance of this SWATH ship, as would also be the case for many other surface ships. During this full scale trial program the seaway was quantified through wave height measurements made at the bow of the ship using a commercially available ship-borne wave height sensor. The major advantages of using a ship-borne wave height sensor include: measurements of seaway parameters in seas too severe to launch a buoy, reduced trial down-time associated with buoy launch and recovery, and an increase in collection time of seaway data available at zero speed as well as underway. A wave height buoy was also employed on several occasions, primarily for comparison with the ship-borne wave measurements.The comparisons of ship-borne wave height measurements with wave buoy measurements show reasonable agreement and provide confidence in the overall accuracy of thr wave height measurments. For comparison, wave spectra measured during the trials are also presented along with a theoretical Bretschneider spectrum at approximately the same significant wave height and modal period. The results indicate good agreement between the wave spectra derived from data measured using the ship-borne sensor and what is expected in a theoretical spectral formulation of a well developed seaway.

Volver
* Weather

- The use of transition matrices for weather simulation – K. J. MacCallum, J. Bolland - 1985, July. 


   The theory of transition matrices is well established, but to date has had only limited application in simulating weather conditions for offshore operations. This paper describes a technique developed at Scotland’s University of Strathclyde for modeling the weather and its effects on offshore support activities in the northern zone of the North Sea. A significant conclusion of the study is that to provide useful transition matrices, a large quantity of reliable data gathered over a considerable period of time is required. 

Volver
* Web frame

-  Notes on buckling and post-buckling behavior of deep web frames – H. G. Payer - 1972, July. 

The papers deals with web plates of deep web frames loaded below and above the buckling load. Emphasis is given to the influence of initial deflections, which commonly are encountered in welded constructions, on the response of the plate. The process of solving this nonlinear plate problem is outlined and results for several plate configurations are discussed. Contour plots illustrate the character of the deflection and stress distribution for two typical cases.

Good correlation is found between the theory and results from full-scale experiments on a tanker. Design curves for a square and a rectangular plate panel loaded by shear are included in the results.

Volver
* Welding

- Explosion-bonded metals for marine structural applications – C. R. McKenney, J. G. Banker – 1971, July.

The application of explosion-bonded aluminum-to-steel welding transition joints on marine vessels is discussed.

Evaluation of this material’s suitability for joining aluminum superstructures to steel decks is reviewed in detail.

Galvanic corrosion is demonstrated to be negligible, thereby providing significant savings on maintenance costs when compared to mechanical connections. It is shown that mechanical properties, design adaptability, and installation costs meet marine-industry requirements.

-  Recent developments in shipyard welding – W. C. Brayton – 1975, July. 

The paper presents results of the research and development program which was initiated by the members of the Ship Prodcution Committeeof the Society of Naval Architects and Marine Engineers, and financed largely by the government funds through a cost sharing contract between the Maritime Administration and Bethlehem Steel Co.

The effort of this project was directed to the development of improved methods and hardware applicable to shipyard welding in an effort to improve productivity and reduce shipbuilding costs in the U. S. shipyards.

- The shipbuilder’s choice: fitness for service, or the medicine man? S. G. Morrison - 1985, April.

Hundreds of thousands of dollars are spent on needless weld repairs on every major ship built in the United States. 

This results from the use of irrational weld acceptance standards whose source can be traced to the conviction, developed among shipbuilders and operating agencies during World War II, that all welds must be completely sound.

Forty years of research have demonstrated that adherence to traditional workmanship standards costs vast sums and contributes little to real quality. It is possible to develop fitness-for-purpose standards, based on principles of fracture mechanics, which will improve quality and reduce cost at the same time. 

Volver
* Widening

- Widening of the Great Lakes bulk carrier MV Algoville – D. J. Munro – 2000, Winter.

The Senneville was built in 1967. She was managed from 1973 to 1990 by Scott Misener Setamships (later Misener Transportation), and from 1990 to 1994 by Great Lakes Bulk Carriers (GLBC). With the demise of Great Lakes Bulk Carrier, in 1994, the ship was purchased by Algoma Central Marine and the name was cahnged to Algoville. This paper gives a brief outline of the history of the ship, including ownership and events leading up to the need for major structural modifications and also discusses some of the design aspects leading to the decision to widen the hull from 75 ft-3  in. to 78 ft-0 in. (22.8 to 23.7 m) beam. A brief descripition of the widening project by Port Weller Dry Docks is presented, followed by some thoughts on the results of the widening and the successful operation of the vessel since returning to service.

Volver
* Wind

- Potential impact of twenty year hindcast wind and wave climatology on ship design - S.L. Bales, W. E. Cummins, E. N. Comstock – 1982, April.

This paper highlights some features of the Navy’s new climatology which appear to extend designer’s capability to realistically assess ship performance. The climatology provides global wave and wind parameters statistics, identifies the occurrence and persistence of some heavy weather conditions, and promises to permit a substantial upgrading of wave directionality and spectral shape models. Effects of these features are summarized in terms of predicted performance of several naval combatants. 

- Wind loads on a 1: 115 model of a semi-submersible : A. W. Troesch, R. W. VanGunst, S. Lee – 1983, July.

A series of experiments involving the wind loads on a 1:115 scale model of a semi-submersible is described. The effects of a boundary-layer profile and Reynolds number in the force and moment coefficients are noted. The contributions to the total drag the various hull components made were measured. The model was placed in a highly viscous fluidto aid in heel and pitch angle changes. This type of testing technique is discussed. The experimental drag and height coefficients are presented and compared with calculated values.

- Behavior of a moored ship in unsteady current, wind, and waves – J. O. de Kat, J. E. W. Wichers – 1991, September.

The influence of wind, waves and current on the dynamic behavior of a single-point moored ships is investigated.

Numerical simulations were used to compute the low-frequency motions of a tanker in the horizontal plane and the bow hawser force. Parameters varied comprised loading condition, hawser length and environment. A detailed overview is given of the theory for calculating the various force contributions in the numerical model. The onset of unstable motion behavior is described for both steady and unsteady wind, wave and current conditions. Unstable behavior tends to be more predominant for the lightly loaded condition. In the fully loaded condition the vessel behavior is generally very stable, except when the current direction is unsteady. 

Volver
* Yacht

- Selection of power plants for yachts – G. G. Wyland – 1968, July.

Considerations governing selection of power plants for yachts include determination of power for speed and performance desired. This, in turn, requires determination of the best compromise on shaft revolutions compatible with limitations of propeller diameter and possible effects of cavitation. The problem as to whether to use diesel or gasoline engines is also investigated. Curves are given which give general criteria for estimating power over a large range of speeds. Accessories including reverse gears, reduction gears, and their mode of control are discussed. Propeller design in reference to engine rating is investigated, it being pointed out that on many current engines a propeller sized for maximum power and revolutions will be much too small for the horsepower available at a continuous rating. 

- Yacht rating – D. D. Strohmeier – 1974, April. 

“Yacht measurement and its necessary companion, time allowances, form of the spice of the sport of yachting and cannot be overlocked”, - N. G. Herreshoff. By sport of yachting he meant. Of course, racing. Yacht measurement, or rating, has had a continuous influence on yacht design since handicap yacht  racing began a century and a half ago.
Beginning with customhouse measurement, yacht ratings have evolved to linear ratings thus lending themselves to a semi-rational system of time allowances based on speed-length ratio. The complex laws of yacht behavior preclude the probability of a perfect handicapping system under which skill alone will determine the winner among dissimilar yachts.

-The performance of sailing yachts in oblique seas – D. R. Pedrick – 1974, October.

The difference in the effects of rough water on similar sailing yachts has been one of the intriguing puzzles that sailors, designers, and researches have long tried to understand . It is not uncommon for two yachts of equal performance in smooth-sea conditions to have their speed or pointing ability reduced by different amounts when encountering waves. To investigate the causes of such behavior, it is important to have a rational procedure to analyze how changes in hull form, weight distribution, rig, and other design features affect the speed and motions of sailing yachts. This paper discusses the relationship of wind to rough water and of motions and added resistance to wave length and height. It then describes a procedure to predict motions, sailing speed, and speed- made-good to windward in realistic windward sailing conditions. The procedure utilizes results of heeled and yawed model tests of 12-metre yachts in oblique regular waves to predict performance in a Pierson-Moskowitz sea state corresponding closely to the equilibrium true wind aspect.

- Theory of sailing applied to ocean racing yachts – H. A. Myers – 1975, July.

A systems analysis approach is used to study the performances of ocean racing yachts, and to support a rating system which considers wind conditions and course angles. Basic aerodynamic and fluid-dynamic theory is applied to derive an engineering mathematical simulation of a boat’s performance. The result is a set of five equations in five unknows. Given the true wind velocity and course sailed, the equations are solved for boat speed, apparent wind speed, apparent wind angle, leeway angle, and heeling angle. The theory is compared with full-scale tests and sailing measurements yachts, ranging from a 23-ft cruiser to a 68-ft (12-meter) racer. The theoretical results fall within the measurement accuracies for all course angle and wind conditions. Yacht performance curves are then compared for the detailed effects of windward capabilities and rig variations for various true wind speeds. A “rating matrix” approach is discussed, which could be used to rate fairly a wider range of yacht sizes, types, wind conditions, and course angles than present rating systems can accommodate.

- 12-meter design: state of the art in 1986 – R. F. van Hemmen – 1986, October..

A number of factors have contributed to renewed efforts in using engineering methods to design 12-meter yachts.

This paper describes the wide range of engineering methods used during the design and development  of 12-meter Yachts, and clarifies how the data resulting from the use of these tools can contribute to better performance. The strengths and weaknesses of each tool are identified, and is is shown that, next to hard engineering numbers, an artiist’s touch and experience are still required for designing an outstanding 12-meter. 

- Hydro-numeric design of winglet keels for Stars & Stripes – J. S. Lechter, Jr., C. P. Cressy, J. C. Oliver, III, M. J. Fritts – 1987, October. 

A new computational method is presented for the design of optimal keels for racing yachts. The method was used in the design of the 1987 America’s Cup winner Stars & Stripes. Lift and induced drag are computed with and extended version of the VSAERO panel method program, employing a far-field wake integration technique. Parametric studies of lift and induced drag performance for variations of keel and winglet geometry are presented. The optimal configuration for the expected racing conditions was chosen through a sailing perfomance code which accepted as input the parameterized lift and induced drag relationships.

- Drogues: a study to improve the safety of sailing yachts – C. L. Hervey, D. J. Jordan - 1988, April. 

Sailing yachts, in particular those less than 45 ft in length, face the potential hazard of breaking wave capsize when sailing offshore. A study was conducted using both model and full-scale tests to investigate the use of a drogue to alleviate the potential of capsize. In addition, a mathematical model was prepared which simulates the motion of a boat and drogue in regular waves and in a breaking wave strike. The results have shown that this technique offers the promise of a large improvement in safety, and it can be readily applied to the current fleet of sailing yachts with only minor modifications to existing hardware.

- Performance of light- and heavy-displacement sailing yachts in waves – J. Gerritsma, J. A. Keuning – 1989, January.

Experiments with light- and moderate-displacement sailing yacht models have been carried out in the Delft Ship Hydromechanics Laboratory to investigate heave, pitch, and added resistance in regular waves. The experiments included conditions with and without heel and leeway angles. The results are analyzed and compared with calculations based on a strip theory method. Numerical methods are used to predict and to compare the performance of sailing yachts in realistic irregular-wave conditions.

- Gentlemen, choose your weapons – The race conditions for the America’s Cup - K. L . Kirkman – 1990, March.

It is probable that no competitor has entered the America’s Cup comaptition without holding some expectation of winning, and a dominant factor in doing so is the equipment used. Yacht racing is an equipment sport, and except for a small minority of so-called one-designs, no serious observer consider the equipment to be equal for the various competitors. Because of the great variety of conditions under which races are conducted, and the statistically small  samples used to select an America’s Cup winner, the variation in equipment takes on supreme importance . Indeed, the competition has sometimes been won before the preparatory gun for the first race; thoughtful equipment choices made the racing itself a sail-over. On the other hand, public opinion seems to eschew a mismatch. A paradox seems to exist in that part of the competition is understood and agreed to involve the “contest before the contest”- placing oneself at advantage by means of clever equipment choices – while at the same time observers claim to want a fair series, which directly contradicts the acceptance of equipment advantage. In short, the public wants a victory, but not a rout. In light of recent controversy regarding equipment rules in the 1983, 1987 and recently in the 1988 series, the paper recounts the historical context of equipment choices to assist in the understanding of an apparently chaotic situation. 

- Surveying fiberglass yachts – S. A. Knox – 1990, May.

The paper reviews the role of the surveyor in the yacht industry and cobers the items usually examined during a condition and value survey of a fiberglass yacht. The details of fiberglass yachts with which the surveyor traditionally concerns himself are studied. Hull construction is discussed in some detail, as well as the attachment  of various structural items (for example, deck, rudder, bulkheads) to the hull. Emphasis placed on the examination and evaluation of boats as they exist, rather than dwelling on the engineering that may (or may not) have gone into the design. The causes of osmotic hull blisters are mentioned. Inspection of the equipment and outfit of the yachts Iis discussed in detail, including the engine and its support system (fuel, cooling, exhaust). The author also discusses his experience with and observations of ground tackle, bilge pumps, fire extinguishers, running lights, and electrical systems. Only those items that directly affect the operation and seaworthiness  of the vessel are discussed; “hotel” systems are not covered. A section of the paper is devoted to an examination of a sailboat’s rig-mast, step, standing rigging, and running rigging.

- Design of a 40-ft multihull sailboat for offshore racing – J. K. Antrim – 1990, September

An overview of modern multihull sailboat design is presented, with an emphasis on the factors contributing to speed. 

In particular, the design of a 40-ft trimaran is reviewed. Evolution of the rig and shape and configuration of hulls and  underwater foils are examined. Thinking behind deck and interior layout is discussed. The principal goal of this design was a multihull for offshore racing, normally with a one or two-man crew, and with a victory in the Double Handed  und Australia Race as the initial target. Secondarily, the boat was to fit the Formula 40 rule, possibly loosely, in the hopes of getting some Formula 40 racing started on the U. S. West Coast. 

- Use of antipitch hydrofoil to reduce added resistance of a yacht in waves – J. Avis - 1991, January.

The use of a horizontal antipitch hydrofoil for the purpose of reducing the vertical motions and added resistance of a sailing yacht is investigated. The difficulties, limitations and assumptions inherent in studying yachts in waves are discussed. A mathematical model is presented in an attempt to predict the effect of an antipitch foil in the motions and added resistance of the 12-Mter Canada II. Scale model experiments were conducted and the results are presented and compared with the theoretical results. Experimental results show that the antipitch foil is indeed very effective in reducing the motions and added resistance of the model. At ressonance, pitch is reduced by 22 percent, heave by 15 percent and added resistance by 40 percent. Theoretical results do not agree quantitatively with experiment. However, they do show good qualitative agreement with respect to the percentage reduction in motions and added resistance that can be expected through the addition of the foil and therefore could be useful as a preliminary design tool. 

- Weight definition and control for fast craft – J.C. Daidola, C.J. Reyling –1991, November

A standard for weight definition and an approach to weight control is presented for modern motor yachts and other craft. This includes a definition of weight and loading conditions for these vessels which can be related to attainable vessel speeds. The weight control plan addresses concept though detail design, construction, delivery and service life. The procedure is adaptable to all types of hull structural material. Weight curves developed from regression of previous vessel data are included and cover a variety of pleasure and commercial craft. Examples of the effect of weight control on speed are given. Recommendations for application of the procedures are offered. 

- A history of America’s Cup yacht racing – H. C. Herreshoff – 1992, April.

The 140-year history of the America’s Cup, the oldest and most distinguished prize in the world sport, is summarized from the author’s vantage point of belonging to a family of boat designers and builders who contributed to the total dominance of American yachts from the beginning into the 1980s. Particulars and performance of the most important designs are illustrated. The sensational quarrel in the 1980s over the design rules should be interpreted, culminating in the bizarre race of 1988, is described. The new international America’s Cup Class is evaluated for the 1992 event in San Diego and future races.

- Rudder winglets on sailing yachts – P. D. Sclavounos, Y. Huang – 1997, July.

During the defendder round robins of the 1995 America’s Cup, the yacht Young America featured a pair of rudder winglets. Their raison d’etre was to improve the vessel rough water performance, and in particular reduce her added resistance in waves. This article presents the backgorund analysis which leads to the coclusion that rudder winglets may improve appreciably the seakeeping performance of a sailing yacht. The seakeeping method used to study the rough water performance of America3  in 1992 and Young America in 1995 is reviewed along with the fluid dynamics governing the generation of thrust by oscillating wings. The effect of winglets upon the yacht seakeeping is considered, the mechanisms contributing to the reduction of the yacht added resistance are identified and the effect of rudder, bulb and bow winglets is studied.

-Weight control and monitoring in fiberglass yacht construction – J.N. Miner –1998, April.

Weight considerations are common to all ship and boatbuilding, but fiberglass yachts have particular propensities for weight growth. The dynamics which exist among the designers, builders, vessel owner and naval architect require attention to specific areas to ensure a successful conclusion to the project. 
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