Concepts In Submarine Design

Britain's Anti-Submarine Capability, 1919-1939 is the first unified study of the
development of Britain's anti-submarine capability between the armistice in 1919 and
the onset of the second world German submarine attack on Britain's maritime trade in
1939. Well researched and yet accessibly written, this book challenges the widespread
belief that the Royal Navy failed to anticipate the threat of the U-boat in the Second
World Warr.

The Astute-class is the largest, most advanced and most powerful attack submarine
ever operated by the Royal Navy, combining world-leading sensors, design and
weaponry in a versatile vessel. The submarines are nuclear-propelled and fuelled by a
nuclear reactor powerful enough to supply a city the size of Southampton. Its advanced
technology means the submarines will never need to be refuelled. They employ the
latest technology such as the Sonar 2076 that detects the sound of enemy submarines
using the largest number of hydrophones ever fitted to a submarine. Linked with
powerful onboard electronics these provide the submarines with outstanding sensitivity.
The Astute submarines are armed with the latest versions of Spearfish heavy-weight
torpedoes and Tomahawk land-attack cruise missiles.

An introduction to the fundamental concepts of solid materials and their properties The
primary recommended text of the Council of Engineering Institutions for university
undergraduates studying the mechanics of solids New chapters covering revisionary
mathematics, geometrical properties of symmetrical sections, bending stresses in
beams, composites and the finite element method Free electronic resources and web
downloads support the material contained within this book Mechanics of Solids
provides an introduction to the behaviour of solid materials and their properties,
focusing upon the fundamental concepts and principles of statics and stress analysis.
Essential reading for first year undergraduates, the mathematics in this book has been
kept as straightforward as possible and worked examples are used to reinforce key
concepts. Practical stress and strain scenarios are also covered including stress and
torsion, elastic failure, buckling, bending, as well as examples of solids such as thin-
walled structures, beams, struts and composites. This new edition includes new
chapters on revisionary mathematics, geometrical properties of symmetrical sections,
bending stresses in beams, composites, the finite element method, and Ross’s
computer programs for smartphones, tablets and computers.

This book describes at the introductory level how modern technology has made the
scenario of the classic science-fiction movie Fantastic Voyage a reality. The movie is
about a submarine and its crew members being shrunk to microscopic size and
ventured into the body. Exactly 50 years following the release of the film, such reality
takes the form of a medical interventional room capable of mimicking this scenario.
Based on 15 years of intensive research and development by the world-leading team in
this specific field, the book goes through the scenes of the movie while explaining how
it is implemented in this first-of-a-kind interventional facility. This is the first book that
explains the fundamentals of navigation of therapeutic agents in the vascular network.
The scope of the book is twofold: (1) to initiate readers into various technologies,
including, but not limited to, nanotechnology, robotics, and biochemistry (more

importantly, it shows how critical the integration of all these disciplines is to solving
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problems that indeed require a multidisciplinary environment); (2) to inspire the younger
generation by showing that science and technology can bring one everywhere with the
power to transform fiction to reality that can help humankind.
Table of contents
The aim and scope of this book primarily deals with conceptual design of sea-going
marine vessels. While there are a few books on similar topics available to the reader,
this book takes a different approach to address the developments of many different
types of vessels. Of significant interest would be the estimation of principal parameters
of such as vessels and the various coefficients required for design purposes. These
parameters are obviously not readily available without carrying out an extensive search
and background study. Hopefully, this textbook may be of relevance to designers and
career naval architects who need a reference to initiate the design process.
Environmental information is important for successful planning and execution of naval
operations. A thorough understanding of environmental variability greatly increases the
likelihood of mission success. To ensure that naval forces have the most up-to-date
capabilities, the Office of Naval Research (ONR) has an extensive environmental
research program. This research, to be of greatest use to the warfighter, needs to be
directed towards assisting and solving battlefield problems. To increase research
community understanding of the operational demands placed on naval operators and to
facilitate discussion between these two groups, the National Research Council's (NRC)
Ocean Studies Board (OSB), working with ONR and the Office of the Oceanographer of
the Navy, convened five previous symposia on tactical oceanography. Oceanography
and Mine Warfare examines the following issues: (1) how environmental data are used
in current mine warfare doctrine, (2) current procedures for in situ collection of data, (3)
the present capabilities of the Navy's oceanographic community to provide supporting
information for mine warfare operations, and (4) the ability of oceanographic research
and technology developments to enhance current mine warfare capabilities. This report
primarily concentrates on the importance of oceanographic data for mine
countermeasures.
K Boats were the biggest, fastest submarines of World War |, but no other class of
warship suffered so much calamity. This book provides some answers to what went
wrong.
Never-before-published, firsthand accounts of under-sea action presented with a
summary of torpedo tactics illustrate how a submarine’s crew can hit a target trying to
avoid being hit. Legendary figures in American submarine history come to life in actual
logs of undersea warfare, and in accounts of sailors who were in the van of torpedo
tactics development. The technology is explained in detail, showing how American subs
have been so successful in their hundred-year history. Outlandish gags and pranks of
submarine skippers are included, showing just how brazen this elite group of super-
competent sailors could be. The reader travels through World War Il and the Cold War
as submarines and torpedoes enter the nuclear age. The book is filled with diagrams
and illustrations.
This book covers specific aspects of submarine hydrodynamics in a very practical
manner. The author reviews basic concepts of ship hydrodynamics and goes on to
show how they are applied to submarines, including a look at the use of physical model
experiments. The book is intended for professionals working in submarine
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hydrodynamics, as well as for advanced students in the field. This revised edition
includes updated information on empirical methods for predicting the hydrodynamic
manoeuvring coefficients, and for predicting the resistance of a submarine. It also
includes new material on how to assess propulsors, and includes measures of wake
distortion, which has a detrimental influence on propulsor performance. Additional
information on safe manoeuvring envelopes is also provided. The wide range of
references has been updated to include the latest material in the field.

Even a cursory glance at any map of the Asia-Pacific region makes a striking
Impression: in addition to the large continental landmass the region encompasses a
truly vast expanse of ocean, dispersed over which are thousands of islands. Many
might say that it could not be a worse time to live in this region. In the past few years
we have experienced not only a number of devastating tsunamis (Indonesia, Solomon
Islands, Samoa, Japan), but should not forget either the seemingly endless list of other
natural hazards such as tropical cyclones and typhoons, volcanic eruptions, river floods
and wildfires, amongst numerous others.

In Heavy Weather Avoidance, Chen and Chesneau merge the seamanship of a master
mariner and the forecast expertise of a senior meteorologist, providing readers with
double-barrel exposure to what actually goes on in the atmosphere and on the sea's
surface. Mariners and recreational sailors are more concerned about the implications of
volatile weather rather than its fluid dynamics. From start to finish the authors have cut
to the chase, creating a readable text brimming with useful graphics. It's focused on the
root cause of how and why bad weather develops and where it's likely to go. There's
enough theory provided for a reader to get a feel for how air mass energy transfer
works, but just as the theoretical aspect takes on a mission of its own, there's a shift to
more practical self-forecasting and storm avoidance wisdom. Captain Ma-Li Chen
shares his well-tested routing strategy and describes how it factors in the use of the 500
Mb chart.

The future national security environment will present the naval forces with operational
challenges that can best be met through the development of military capabilities that
effectively leverage rapidly advancing technologies in many areas. The panel envisions
a world where the naval forces will perform missions in the future similar to those they
have historically undertaken. These missions will continue to include sea control,
deterrence, power projection, sea lift, and so on. The missions will be accomplished
through the use of platforms (ships, submarines, aircraft, and spacecraft), weapons
(guns, missiles, bombs, torpedoes, and information), manpower, materiel, tactics, and
processes (acquisition, logistics, and so on.). Accordingly, the Panel on Technology
attempted to identify those technologies that will be of greatest importance to the future
operations of the naval forces and to project trends in their development out to the year
2035. The primary objective of the panel was to determine which are the most critical
technologies for the Department of the Navy to pursue to ensure U.S. dominance in
future naval operations and to determine the future trends in these technologies and
their impact on Navy and Marine Corps superiority. A vision of future naval operations
ensued from this effort. These technologies form the base from which products,
platforms, weapons, and capabilities are built. By combining multiple technologies with
their future attributes, new systems and subsystems can be envisioned. Technology for
the United States Navy and Marine Corps, 2000-2035 Becoming a 21st-Century Force:
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Volume 2: Technology indentifies those technologies that are unique to the naval forces
and whose development the Department of the Navy clearly must fund, as well as
commercially dominated technologies that the panel believes the Navy and Marine
Corps must learn to adapt as quickly as possible to naval applications. Since the
development of many of the critical technologies is becoming global in nature, some
consideration is given to foreign capabilities and trends as a way to assess potential
adversaries' capabilities. Finally, the panel assessed the current state of the science
and technology (S&T) establishment and processes within the Department of the Navy
and makes recommendations that would improve the efficiency and effectiveness of
this vital area. The panel's findings and recommendations are presented in this report.
“We were certainly pioneers as the Trieste was one of only two such vehicles in the
world—the French Navy’s bathyscaphe FNRS-3 was the other. It meant that we had to
‘write the book’ about deep submergence operations in terms of technique and
technologies. We learned by doing and by failures, although very few of the latter were
serious. For example, if we needed a piece of equipment we would have to design it
and make it. There were no commercial vendors who catered to deep submergence
technology requirements. The market was far too small.”?—From the foreword by Capt.
Don Walsh, USN (Ret.), PhD, U.S. Navy Submersible Pilot No. 1? Developed by
French physicist Auguste Piccard and his son Jacques, the bathyscaph Trieste was a
scientific marvel that allowed unprecedented scientific, technical, and military feats in
the ocean depths. France and the United States both acquired and subsequently
developed variants of the original bathyscaph. While both France and the United States
employed??the bathyscaph as a tool for scientific investigation of the deepest ocean
depths, the U.S. Navy developed and employed the Trieste for military missions as
well.?From its earliest years, participants in the Trieste program realized that they were
making history, blazing a trail into previously unexplored and unexploited depths,
developing new capabilities and opening a new frontier. Comparisons with
developments in space and the space-race between the United States and the Soviet
Union often were?made? concerning the Trieste program and contemporary
developments in undersea technologies and capabilities.? The Trieste opened the
entire oceans to exploration, exploitation, and operations. The bathyscaph was a first-
generation system, a “Model-T” that spawned an entirely new industry and encouraged
new concepts for deep-ocean naval operations. Advances in deep-sea technologies
lacked the “gee-whiz” factor of the concurrent space?race, but were highly significant
in the development of new technology, new knowledge, and new military capabilities.?
Opening the Great Depths is the story of the three Trieste? deep-ocean vehicles, their?
officers and enlisted men, and the civilians, often told in their own words, documenting
for the first time the earliest years of humanity's probing into Earth's final frontier.?

This tutorial explains the human eye, its function, and performance limits from the
perspective of an experienced optical engineer and lens designer. It is concise
and readable, with examples and data, and is intended for students, practicing
engineers, and technology users.

The Norman Friedman lllustrated Design History series of U.S. warships books
has been an industry standard for three decades and has sold thousands of
copies worldwide. To mark and celebrate this achievement, the Naval Institute
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Press is proud to make these books available once more. Digitally remastered for
enhanced photo resolution and quality, corrected, and updated, this series will
continue to serve--for scholars and enthusiasts alike--as the foundation for U.S.
naval warship research and reference for years to come. U.S. Submarines
Through 1945 is one the most comprehensive references available on the entire
development of U.S. Submarines from the first commissioned undersea fighting
vessel, Alligator, in 1862, to the S boats of World War I, and the feared fleet
submarines of the Gato and Balao classes of World War Il. Like the other books
in Norman Friedman's design-history series, U.S. Submarines Through 1945 is
based largely on formerly classified internal U.S. Navy records. Friedman, a
leading authority on U.S. warships, explains the political and technical rationales
of warship construction and recounts the evolution of each design. This volume is
fully illustrated with deck plans, outboard profiles, sketches from major design
studies, and numerous detailed photographs complement the text.

Marine Design XIII collects the contributions to the 13th International Marine
Design Conference (IMDC 2018, Espoo, Finland, 10-14 June 2018). The aim of
this IMDC series of conferences is to promote all aspects of marine design as an
engineering discipline. The focus is on key design challenges and opportunities
in the area of current maritime technologies and markets, with special emphasis
on: « Challenges in merging ship design and marine applications of experience-
based industrial design ¢ Digitalisation as technological enabler for stronger link
between efficient design, operations and maintenance in future « Emerging
technologies and their impact on future designs ¢ Cruise ship and icebreaker
designs including fleet compositions to meet new market demands To reflect on
the conference focus, Marine Design Xlll covers the following research topic
series: *State of art ship design principles - education, design methodology,
structural design, hydrodynamic design; «Cutting edge ship designs and
operations - ship concept design, risk and safety, arctic design, autonomous
ships; *Energy efficiency and propulsions - energy efficiency, hull form design,
propulsion equipment design; *Wider marine designs and practices - navy ships,
offshore and wind farms and production. Marine Design XIlII contains 2 state-of-
the-art reports on design methodologies and cruise ships design, and 4 keynote
papers on new directions for vessel design practices and tools, digital maritime
traffic, naval ship designs, and new tanker design for arctic. Marine Design XIllI
will be of interest to academics and professionals in maritime technologies and
marine design.

Marine Structural Design, Second Edition, is a wide-ranging, practical guide to
marine structural analysis and design, describing in detail the application of
modern structural engineering principles to marine and offshore structures.
Organized in five parts, the book covers basic structural design principles,
strength, fatigue and fracture, and reliability and risk assessment, providing all
the knowledge needed for limit-state design and re-assessment of existing

structures. Updates to this edition include new chapters on structural health
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monitoring and risk-based decision-making, arctic marine structural development,
and the addition of new LNG ship topics, including composite materials and
structures, uncertainty analysis, and green ship concepts. Provides the structural
design principles, background theory, and know-how needed for marine and
offshore structural design by analysis Covers strength, fatigue and fracture,
reliability, and risk assessment together in one resource, emphasizing practical
considerations and applications Updates to this edition include new chapters on
structural health monitoring and risk-based decision making, and new content on
arctic marine structural design

Considering the increased need to test and develop ventilation both for
normobaric and hyperbaric use in underwater technology industries (diving
equipment, submarines and other underwater facilities), mining and other
relevant industries, this book presents a complete study in the field of norm- and
hyperbaric ventilation. It focusses on development and verification of the
research-based mathematical modeling approach for deterministic modelling of
ventilation processes, both for objects with semi-closed and closed circulation of
breathing gas. It also proposes validated analytical models of ventilation
processes and a new type of carbon dioxide emission simulator was also
developed. Features Describes ventilation processes by replacing semi-empirical
models for more accurate analytical models. Includes concepts based on
deterministic models (cause and effect models). Focusses on analytical
mathematical model of the ventilation process. Covers both the objects with semi-
closed and closed circulation of breathing gas, for hyperbaric and normobaric
conditions. Summarizes relevant research results and their validation in real
conditions and implemented into operational practice. This book is aimed at
researchers, professionals and graduate students in Hyperbaric facility
processing, Building ventilation processing, Life support system design,
Shipbuilding, Marine Engineering, Diving submarine safety.

This book explores the many engineering and architectural aspects of submarine
design and how they relate to each other and the operational performance
required of the vessel. Concepts of hydrodynamics, structure, powering and
dynamics are explained, in addition to architectural considerations which bear on
the submarine design process. The interplay between these aspects of design is
given particular attention, and a final chapter is devoted to the generation of the
concept design for the submarine as a whole. Submarine design makes
extensive use of computer aids, and examples of algorithms used in concept
design are given. The emphasis in the book is on providing engineering insight
as well as an understanding of the intricacies of the submarine design process. It
will serve as a text for students and as a reference manual for practising
engineers and designers.

Explores the engineering and architectural aspects of submarine design.

A “brilliant history of the USA’s underwater exploits,” filled with photos (Books
Monthly). In 1900, the US Navy took its first submarine, the Holland VI, into
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service. With a single torpedo tube, it had a crew of six, weighed eighty-two tons,
and traveled submerged at 6.2mph at a depth of up to seventy-five feet. Contrast
this to the 18 Ohio Class nuclear-powered submarines that entered service in
1981. Weighing 21,000 tons with a crew of 155, its underwater speed is
estimated at thirty mph at a depth of some one thousand feet. It carries sixteen
nuclear warhead ballistic missiles with a range of 4,600 miles. This photographic
history in the Images of War series provides detailed insight into the many US
Navy submarine classes. Particularly fascinating is the post Second World War
program of nuclear powered submarines stating with the Nautilus and
progressing to the Skate, Thresher, Sturgeon, Los Angeles, and George
Washington. Admiral Hyman G Rickover’s role as father of the nuclear navy is
also examined in detail.

Technical introduction to ship propeller hydrodynamics, for researchers in ocean
technology, naval architecture, mechanical engineering.

This book is a comprehensive study of the development of China’s nuclear-
powered ballistic missile submarines (SSBNS). It offers insights into the secretive
world of nuclear submarines and ballistic missiles of the Chinese (PLA) Navy and
studies how these are likely to grow in the next two decades. The volume
examines the technological origins of the design and development of Chinese
nuclear submarines, ballistic missiles, and their naval construction capabilities. It
provides an analysis of the underlying Chinese nuclear doctrine, China’s
maritime geographical constraints for submarine operations, and the credibility of
its sea-based deterrence. It draws upon strategy, nuclear policy, technology,
geography, and operational considerations to holistically predict the likely SSBN
force levels of the PLA Navy for various scenarios. The book also assesses the
spectrum of threats likely from the undersea domain for India and other nations in
the Indo-Pacific region. A key text on an obscure but vital facet of Chinese
defence studies, this book will be useful for scholars and researchers of strategic
affairs, international relations and disarmament studies, peace and conflict
studies, geopolitics, foreign policy, Indo-Pacific studies, and diplomacy.

Presents a dynamic history of some of the world's greatest maritime adventures.
The divisive incident that anticipated the Kursk disaster in August 2000

Only the author of The Hunt for Red October could capture the reality of life
aboard a nuclear submarine. Only a writer of Mr. Clancy's magnitude could
obtain security clearance for information, diagrams, and photographs never
before available to the public. Now, every civilian can enter this top secret
world...the weapons, the procedures, the people themselves...the startling facts
behind the fiction that made Tom Clancy a #1 bestselling author.

Sustainable management of water resources is quickly increasing in importance
on a global scale. An important piece of the puzzle is the characterization of
marine water and determining its importance to geochemical budgets. To do this,
submarine groundwater discharges must be carefully studied. Comprehensively

exploring the subject, Submarine G
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This book shows how the engineering and architectural aspects of submarine design relate to
each other, and describes the operational performance required of a vessel. The authors
explain concepts of hydrodynamics, structure, powering and dynamics, in addition to
architectural considerations that bear on the submarine design process. They pay particular
attention to the interplay among these aspects of design, and devote a final chapter to the
generation of the concept design for the submarine as a whole. Submarine design makes
extensive use of computers, and the authors give examples of algorithms used in concept
design. They provide engineering insight as well as an understanding of the intricacies of the
submarine design process. The book will serve as a text for students and as a reference
manual for practicing engineers and designers in marine and naval engineering.

Hybrid Ship Hulls provides an overview of cutting-edge developments in hybrid composite-
metal marine ship hulls, covering the critical differences in material processing and structural
behavior that must be taken into account to maximise benefits and performance. Supporting
the design of effective hybrid hulls through proper consideration of the benefits and challenges
inherent to heterogenic structures, the book covers specific details of quality control,
manufacturing, mechanical and thermal stress, and other behavioral aspects that need to be
treated differently when engineering hybrid ship hulls. With a particular focus on heavy-duty
naval applications, the book includes guidance on the selection of composite part
configurations, innovative design solutions, novel hybrid joining techniques, and serviceability
characterization. Addresses the engineering requirements specific to hybrid structure
engineering that are essential for optimization of hybrid hull design and maximization of
material benefits. Covers methodology, techniques and data currently unavailable from other
sources, providing the essential base knowledge to support robust design, reliable
manufacturing, and proper serviceability evaluation. Includes MATLAB codes, enabling
engineers to easily apply the methods covered to their own engineering design challenges.
Nuclear submarine design resources at the shipyards, their suppliers, and the Navy may erode
for lack of demand. Analysis of alternative workforce and workload management options
suggests that the U.S. Navy should stretch out the design of the next submarine class and
start it early or sustain design resources above the current demand, so that the next class may
be designed on time, on budget, and with low risk.

The book is a survey of emerging technologies applicable to combat submarines, using
worldwide sources.

Concepts In Submarine DesignLulu Press, Inc

The early development of the screw propeller. Propeller geometry. The propeller environment.
The ship wake field, propeller perfomance characteristics.

This book on the current state of knowledge of submarine geomorphology aims to achieve the
goals of the Submarine Geomorphology working group, set up in 2013, by establishing
submarine geomorphology as a field of research, disseminating its concepts and techniques
among earth scientists and professionals, and encouraging students to develop their skills and
knowledge in this field. Editors have invited 30 experts from around the world to contribute
chapters to this book, which is divided into 4 sections — (i) Introduction & history, (ii) Data &
methods, (i) Submarine landforms & processes and (iv) Conclusions & future directions. Each
chapter provides a review of a topic, establishes the state-of-the-art, identifies the key research
guestions that need to be addressed, and delineates a strategy on how to achieve this.
Submarine geomorphology is a priority for many research institutions, government authorities
and industries globally. The book is useful for undergraduate and graduate students, and
professionals with limited training in this field.
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