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Handbook Of Marine Craft Hydrodynamics And Motion Control Introduction to the
Handbook of Marine Craft Hydrodynamics and Motion Control Handbook of marine craft
hydrodynamics and motion control serves as a comprehensive resource for engineers,
researchers, and students involved in the design, analysis, and operation of marine vessels. It
encapsulates the fundamental principles that govern the behavior of ships and other marine
structures in fluid environments, alongside advanced techniques for controlling their motion.
As maritime industries evolve with ’rechno|ogico| innovations, unders’randing the comp|ex
interactions between marine craft and their surrounding water bodies becomes crucial for
ensuring safety, efficiency, and environmental sustainability. This handbook aims to bridge
theoretical concepts with practical applications, providing detailed methodologies,
mathematical models, and case studies that facilitate the development of more
hydrodynamically efficient and controllable marine vehicles. Fundamental Principles of
Marine Hydrodynamics Fluid Dynamics and Marine Environment Marine hydrodynamics is
rooted in the principles of fluid mechanics, focusing on the behavior of water and other fluids
around moving bodies. The key factors influencing marine craft behavior include:
Incompressibility of water: Water is assumed incompressible for most practical applications,
simplifying the analysis of flow around hulls. Viscous and inviscid flow: Understanding both
viscous effects (drag, boundary layers) and potential flow theory helps in predicting
resistance and stability. Wave interactions: Waves generated by vessel movement impact
resistance, s’robi|i’ry, and moneuverabih’ry. Environmental conditions: Currents, tides, wind, and
swell significantly influence vessel motion. Hydrodynamic Forces and Moments Marine craft
experience various forces and moments that determine their motion: Hydrodynamic
Resistance: The force opposing motion due to viscous drag, wave- 2 making, and form drag.
Lift Forces: Generated by hydrodynamic flow, especially relevant for planing craft and
hydrofoils. Added Mass and Damping: Additional inertia and energy dissipation due to fluid-
structure interaction. Wave-Making Forces: Forces resulting from waves generated by the
vessel's movement. Mathematical Modeling of Marine Hydrodynamics Potential Flow Theory
Potential flow theory simplifies the analysis of fluid flow around marine vessels by assuming
irrotational, incompressible flow. It uses potential functions to describe the velocity field,
leading to solutions for: Hydrodynamic coefficients Wave resistance Flow patterns around
hulls While idealized, potential flow models are foundational in early design stages and in
conjunction with experimental data. Panel Method and Boundary Element Methods These
numerical techniques discretize the hull surface into panels to compute flow fields and
pressure distributions: Define the hull geometry and discretize into panels.l. Apply boundary
conditions to satisfy flow tangency and no-penetration constraints.2. Solve the resulting linear
equations to find potential functions and pressure3. distributions. These methods allow for
detailed prediction of wave resistance and added mass effects. Computational Fluid
Dynamics (CFD) CFD offers a high-fidelity approach to simulate complex flow phenomena:
Solves Navier-Stokes equations numerically. Captures viscous effects, turbulence, separation,
and wave formation. Enables detailed analysis of hull forms, appendages, and control
surfaces. CFD is computationally intensive but provides insights unattainable with simplified 3
models. Hydrodynamic Design and Optimization of Marine Crafts Hull Design Principles
Effective hull design minimizes resistance and enhances stability. Key principles include:
Hydrodynamic shape optimization: Streamlining hull forms reduces wave- making resistance.
Displacement versus planing hulls: Choosing hull types based on speed, load, and operational
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profile. Appendage design: Rudders, keels, and stabilizers influence maneuverability and
stability. Resistance and Powering Calculations Predicting the power required for vessel
operation involves several steps: Calculating calm-water resistance using empirical and
numerical methods.l. Adding effects of wind, waves, and currents.2. Estimating engine power
and fuel consumption based on resistance data.3. Design Optimization Techniques Modern
design employs optimization algorithms to improve hydrodynamic performance: Genetic
algorithms Gradient-based methods Multi-objective optimization considering resistance,
stability, and seakeeping Motion Control and Maneuvering of Marine Vehicles Dynamic
Positioning Systems Dynamic positioning (DP) systems automatically maintain a vessel's
position and heading using thrusters and sophisticated control algorithms: Sensors: GPS,
gyrocompasses, motion references. Control algorithms: PID controllers, model predictive
control. Thrusters: Azimuth or tunnel thrusters for fine movement control. Autonomous Marine
Vehicles Autonomous surface and underwater vehicles require advanced motion control
strategies: 4 Path planning and obstacle avoidance. Robust feedback control laws to handle
disturbances. Sensor integration for real-time environment perception. Wave and Sea State
Compensation Effective motion control also involves mitigating sea-induced motions: Active
heave, pitch, and roll stabilization systems. Use of fins, gyroscopes, and active ballast systems.
Experimental Techniques and Validation Model Testing in Towing Tanks and Wave Basins
Scale model testing provides vital data for validating hydrodynamic predictions: Resistance
and propulsion tests. Seakeeping and maneuverability assessments. Flow visualization
techniques, such as dye or particle image velocimetry. Full-Scale Trials and Data Collection
Field testing complements model data by evaluating: Real-world resistance and performance.
Operational handling and safety. Environmental impact assessments. Future Trends and
Innovations in Marine Hydrodynamics and Motion Control Green Marine Technologies
Innovations aimed at reducing environmental footprint include: Hydrodynamic hull forms for
low resistance. Hybrid propulsion systems. Energy-efficient motion control algorithms.
Advanced Materials and Structural Designs Use of lightweight, durable materials enhances
performance and reduces fuel consumption. 5 Integration of Al and Machine Learning Data-
driven control systems are increasingly capable of adaptive and predictive motion
management. Conclusion The handbook of marine craft hydrodynamics and motion control is
an indispensable guide that encapsulates the fundamental theories, advanced modeling
techniques, and practical applications essential for modern marine engineering. As marine
vessels continue to evolve with increased emphasis on efficiency, safety, and environmental
sustainability, understanding hydrodynamics and mastering motion control become ever more
critical. Through the integration of experimental validation, computational advancements, and
innovative control strategies, this field remains at the forefront of maritime technological
progress. Whether designing the next generation of high-speed vessels, autonomous ships, or
environmentally friendly marine platforms, the principles and methodologies outlined in this
handbook provide a solid foundation for achieving optimal performance in the challenging
aquatic environment. QuestionAnswer What are the key principles covered in the 'Handbook
of Marine Craft Hydrodynamics and Motion Control'? The handbook covers fundamental
principles of hydrodynamics, including flow theory, resistance and propulsion, wave-structure
interactions, and advanced motion control techniques for marine crafts. How does the
handbook address the design of autonomous marine vessels? It provides insights into control
systems, stability analysis, and hydrodynamic modeling essential for designing autonomous
vessels with precise motion control and stability in various sea conditions. What recent
advancements in motion control technologies are discussed in the handbook? The handbook
discusses advancements such as model predictive control, adaptive control strategies, and the
integration of sensors and Al for improved maneuverability and stability of marine crafts.
Does the handbook include computational methods for hydrodynamic analysis? Yes, it covers
numerical techniques such as boundary element methods, computational fluid dynamics
(CFD), and panel methods used for simulating marine craft hydrodynamics. Can the
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handbook be used for designing marine craft propulsion systems? Absolutely, it provides
detailed analysis and modeling approaches for propulsion system design, including propeller
and thruster performance in various operating conditions. 6 Is there content on environmental
considerations and energy efficiency in marine hydrodynamics? Yes, the handbook discusses
eco-friendly design principles, energy optimization, and how hydrodynamic efficiency impacts
environmental sustainability. How comprehensive is the coverage of motion control algorithms
in the handbook? The handbook offers an extensive review of control algorithms, including
feedback control, robustness, adaptive methods, and their applications to various marine craft
types. Who is the primary audience for this handbook? The primary audience includes naval
architects, marine engineers, researchers, and graduate students involved in marine craft
design, hydrodynamics, and motion control research. Handbook of Marine Craft
Hydrodynamics and Motion Control: An In-Depth Review The field of marine craft
hydrodynamics and motion control is a cornerstone of naval architecture and marine
engineering, providing essential insights into the behavior, design, and operation of vessels in
complex aquatic environments. The Handbook of Marine Craft Hydrodynamics and Motion
Control stands as a comprehensive compendium, synthesizing theoretical principles,
experimental methodologies, and practical applications that underpin modern marine vessel
performance. This review aims to critically analyze the scope, content, and significance of this
authoritative resource, highlighting its role in advancing research, guiding design innovations,
and shaping operational strategies in the maritime domain. Introduction to Marine Craft
Hydrodynamics and Motion Control Marine hydrodynamics is the study of fluid flow around
and within marine vessels, encompassing phenomena such as resistance, propulsion, wave
interactions, stability, and maneuverability. Motion control, on the other hand, pertains to the
methods and technologies used to regulate a vessel's movement, especially in challenging
conditions or for specialized tasks like autonomous navigation or dynamic positioning. The
importance of this field cannot be overstated. Efficient hydrodynamic design reduces fuel
consumption and emissions, enhances safety, and improves operational efficiency. Meanwhile,
advanced motion control strategies enable vessels to perform precise maneuvers, maintain
station-keeping, and adapt to unpredictable environmental forces. The Handbook of Marine
Craft Hydrodynamics and Motion Control encapsulates these intertwined domains, providing
a structured approach to understanding and applying hydrodynamic principles in real-world
scenarios. Scope and Structure of the Handbook This comprehensive volume covers a broad
spectrum of topics, organized into thematic sections that address fundamental theories,
experimental techniques, computational Handbook Of Marine Craft Hydrodynamics And
Motion Control 7 methods, and practical applications. lts multidisciplinary approach bridges
fluid mechanics, control engineering, computational modeling, and naval architecture. Key
sections include: - Basic principles of hydrodynamics and fluid-structure interaction -
Experimental methods and model testing - Computational fluid dynamics (CFD) techniques -
Wave-structure interaction - Resistance and propulsion - Stability and maneuvering - Motion
control systems and algorithms - Autonomous vessel navigation and control - Case studies and
design optimization By integrating theoretical foundations with cutting-edge research and
case studies, the handbook serves as both an educational resource and a practical guide for
researchers, engineers, and practitioners. Fundamental Theories and Principles Hydrodynamic
Forces and Moments Understanding the forces and moments acting on marine craft is
essential for predicting behavior and designing effective control systems. These include: - Lift
and Drag: Arising from flow separation and viscous effects - Added Mass and Damping: Due
to fluid acceleration and energy dissipation - Wave-Induced Loads: Resulting from incident
and reflected waves - Hydrostatic Restoring Forces: Governing stability The handbook delves
into potential flow theory, viscous flow considerations, and semi-empirical models used to
quantify these forces. Wave-Body Interactions Wave interactions significantly influence vessel
performance. The book explores: - Linear and nonlinear wave theories - Diffraction and
radiation problems - Seakeeping and maneuvering in waves - Wave pattern visualization and
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measurement techniques These principles underpin the design of vessels capable of handling
diverse sea states. Experimental Techniques and Model Testing Empirical validation remains
crucial in hydrodynamics research. The handbook details various experimental methodologies:
- Hydrodynamic Testing in Towing Tanks: For resistance, self-propulsion, and flow visualization
- Wave Basin and Flume Tests: To study wave impacts and vessel response - Scale Model
Design and Scaling Laws: Ensuring fidelity between tests and full-scale behavior - Advanced
Measurement Technologies: Particle image velocimetry (PIV), laser Doppler velocimetry
(LDV), and force measurement systems These techniques enable accurate data collection,
informing computational models and design decisions. Handbook Of Marine Craft
Hydrodynamics And Motion Control 8 Computational Fluid Dynamics (CFD) and Numerical
Methods The evolution of CFD has revolutionized hydrodynamic analysis. The handbook
provides: - Overview of CFD methodologies tailored to marine applications - Turbulence
modeling approaches (k-, LES, DES) - Mesh generation and boundary condition
specifications - Validation and verification procedures - Case studies demonstrating CFD's
role in hull form optimization and propulsion analysis The integration of high-performance
computing allows for increasingly detailed and realistic simulations, reducing reliance on
costly physical testing. Hydrodynamics of Specialized Marine Vehicles The handbook
dedicates sections to the unique challenges posed by various vessel types: - High-Speed
Crafts: Hydrofoil and planing vessel dynamics - Submarines and Underwater Vehicles:
Buoyancy control and stealth considerations - Autonomous Surface and Underwater Vehicles
(AUVs): Control strategies for unsteady, uncertain environments - Offshore Structures: Wave
loading and motion mitigation techniques These specialized topics underscore the complex
interplay between hydrodynamics and control in diverse operational contexts. Motion Control
Strategies and Technologies Effective motion control enhances vessel stability,
maneuverability, and station-keeping capabilities. The handbook reviews: - Classical control
methods: PID, LQG, and state feedback controllers - Modern approaches: Adaptive control,
robust control, and model predictive control (MPC) - Actuation mechanisms: Thrusters, fins,
rudders, and active ballast systems - Sensor technologies: Inertial measurement units (IMUs),
GPS, Doppler velocity logs - Sensor fusion and estimation algorithms for real-time state
feedback The integration of these components facilitates precise control in dynamic, uncertain
environments. Autonomous and Semi-Autonomous Vessel Control With the advent of
unmanned systems, the handbook discusses: - Path planning and obstacle avoidance
algorithms - Dynamic positioning systems - Machine learning applications for adaptive control
- Challenges of communication delays and environmental disturbances These insights are vital
for developing resilient autonomous marine systems. Case Studies and Practical Applications
To translate theory into practice, the handbook features case studies illustrating: - Design
optimization of fuel-efficient hull forms - Motion control systems for high-speed ferries - Wave
mitigation techniques for offshore platforms - Autonomous vessel navigation in Handbook Of
Marine Craft Hydrodynamics And Motion Control 9 congested waterways - Emergency
maneuvering and stability enhancement strategies These examples demonstrate the
application of hydrodynamic principles and control systems in real-world scenarios, providing
valuable lessons for practitioners. Impact and Future Directions The Handbook of Marine
Craft Hydrodynamics and Motion Control is instrumental in advancing both academia and
industry. Its comprehensive coverage facilitates: - Improved vessel design for enhanced
performance and safety - Development of innovative control systems for complex operations -
Simulation-based testing reducing costs and development time - Enhanced understanding of
fluid-structure interactions in challenging environments Looking forward, emerging topics such
as renewable energy integration, hybrid propulsion systems, and machine learning-driven
control algorithms are poised to shape the future of marine hydrodynamics. The handbook
provides a solid foundation for exploring these frontiers. Conclusion The Handbook of Marine
Craft Hydrodynamics and Motion Control is a vital resource that encapsulates the state-of-
the-art knowledge in the field. Its thorough treatment of fundamental theories, experimental
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validation, computational methods, and practical applications makes it indispensable for
researchers, engineers, and practitioners committed to advancing marine vessel performance
and safety. As the maritime industry evolves to meet the demands of sustainability, autonomy,
and resilience, this handbook remains a guiding reference, fostering innovation through
rigorous science and engineering excellence. --- This comprehensive review underscores the
depth and breadth of the Handbook of Marine Craft Hydrodynamics and Motion Control,
affirming its role as an authoritative guide in the ongoing quest to understand and harness
the complex dynamics of marine vessels. marine craft hydrodynamics, vessel motion control,
ship maneuvering, hydrodynamic modeling, marine vehicle dynamics, maritime engineering,
ship stability, control systems for ships, fluid dynamics marine, vessel navigation
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Recognizing the exaggeration ways to get this books Handbook Of Marine Craft
Hydrodynamics And Motion Control is additionally useful. You have remained in right site
to start getting this info. acquire the Handbook Of Marine Craft Hydrodynamics And Motion
Control connect that we allow here and check out the link. You could purchase guide
Handbook Of Marine Craft Hydrodynamics And Motion Control or acquire it as soon as
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feasible. You could quickly download this Handbook Of Marine Craft Hydrodynamics And
Motion Control after getting deal. So, taking into consideration you require the books swiftly,
you can straight acquire it. lts consequently agreed simple and in view of that fats, isnt it?
You have to favor to in this freshen

1. Where can | buy Handbook Of Marine Craft Hydrodynamics And Motion Control books? Bookstores:
Physical bookstores like Barnes & Noble, Waterstones, and independent local stores. Online Retailers:
Amazon, Book Depository, and various online bookstores offer a wide range of books in physical and
digital formats.

2. What are the different book formats available? Hardcover: Sturdy and durable, usually more expensive.
Paperback: Cheaper, lighter, and more portable than hardcovers. E-books: Digital books available for e-
readers like Kindle or software like Apple Books, Kindle, and Google Play Books.

3. How do | choose a Handbook Of Marine Craft Hydrodynamics And Motion Control book to read?
Genres: Consider the genre you enjoy (fiction, non-fiction, mystery, sci-fi, etc.). Recommendations: Ask
friends, join book clubs, or explore online reviews and recommendations. Author: If you like a particular
author, you might enjoy more of their work.

4. How do | take care of Handbook Of Marine Craft Hydrodynamics And Motion Control books? Storage:
Keep them away from direct sunlight and in a dry environment. Handling: Avoid folding pages, use
bookmarks, and handle them with clean hands. Cleaning: Gently dust the covers and pages occasionally.

5. Can | borrow books without buying them? Public Libraries: Local libraries offer a wide range of books
for borrowing. Book Swaps: Community book exchanges or online platforms where people exchange

books.

6. How can | track my reading progress or manage my book collection? Book Tracking Apps: Goodreads,
LibraryThing, and Book Catalogue are popular apps for tracking your reading progress and managing
book collections. Spreadsheets: You can create your own spreadsheet to track books read, ratings, and
other details.

7. What are Handbook Of Marine Craft Hydrodynamics And Motion Control audiobooks, and where can |
find them? Audiobooks: Audio recordings of books, perfect for listening while commuting or multitasking.
Platforms: Audible, LibriVox, and Google Play Books offer a wide selection of audiobooks.

8. How do | support authors or the book industry? Buy Books: Purchase books from authors or independent
bookstores. Reviews: Leave reviews on platforms like Goodreads or Amazon. Promotion: Share your
favorite books on social media or recommend them to friends.

9. Are there book clubs or reading communities | can join? Local Clubs: Check for local book clubs in
libraries or community centers. Online Communities: Platforms like Goodreads have virtual book clubs
and discussion groups.

10. Can | read Handbook Of Marine Craft Hydrodynamics And Motion Control books for free? Public
Domain Books: Many classic books are available for free as theyre in the public domain. Free E-books:
Some websites offer free e-books legally, like Project Gutenberg or Open Library.

Hello to demo.oppia-mobile.org, your hub for a wide range of Handbook Of Marine Craft
Hydrodynamics And Motion Control PDF eBooks. We are passionate about making the world
of literature available to every individual, and our platform is designed to provide you with a
effortless and delightful for title eBook acquiring experience.

At demo.oppia-mobile.org, our goal is simple: to democratize knowledge and encourage a
enthusiasm for reading Handbook Of Marine Craft Hydrodynamics And Motion Control. We
believe that everyone should have entry to Systems Analysis And Design Elias M Awad
eBooks, including various genres, topics, and interests. By supplying Handbook Of Marine
Craft Hydrodynamics And Motion Control and a wide-ranging collection of PDF eBooks, we
endeavor to strengthen readers to investigate, discover, and engross themselves in the world

of books.

In the wide realm of digital literature, uncovering Systems Analysis And Design Elias M Awad
haven that delivers on both content and user experience is similar to stumbling upon a secret
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treasure. Step into demo.oppia-mobile.org, Handbook Of Marine Craft Hydrodynamics And
Motion Control PDF eBook download haven that invites readers into a realm of literary
marvels. In this Handbook Of Marine Craft Hydrodynamics And Motion Control assessment,
we will explore the intricacies of the platform, examining its features, content variety, user
interface, and the overall reading experience it pledges.

At the core of demo.oppia-mobile.org lies a diverse collection that spans genres, serving the
voracious appetite of every reader. From classic novels that have endured the test of time to
contemporary page-turners, the library throbs with vitality. The Systems Analysis And Design
Elias M Awad of content is apparent, presenting a dynamic array of PDF eBooks that
oscillate between profound narratives and quick literary getaways.

One of the defining features of Systems Analysis And Design Elias M Awad is the
organization of genres, producing a symphony of reading choices. As you navigate through
the Systems Analysis And Design Elias M Awad, you will encounter the complication of
options — from the systematized complexity of science fiction to the rhythmic simplicity of
romance. This variety ensures that every reader, no matter their literary taste, finds Handbook
Of Marine Craft Hydrodynamics And Motion Control within the digital shelves.

In the world of digital literature, burstiness is not just about assortment but also the joy of
discovery. Handbook Of Marine Craft Hydrodynamics And Motion Control excels in this
dance of discoveries. Regular updates ensure that the content landscape is ever-changing,
introducing readers to new authors, genres, and perspectives. The unexpected flow of literary
treasures mirrors the burstiness that defines human expression.

An aesthetically appealing and user-friendly interface serves as the canvas upon which
Handbook Of Marine Craft Hydrodynamics And Motion Control illustrates its literary
masterpiece. The website's design is a showcase of the thoughtful curation of content, offering
an experience that is both visually engaging and functionally intuitive. The bursts of color and
images harmonize with the intricacy of literary choices, forming a seamless journey for every
visitor.

The download process on Handbook Of Marine Craft Hydrodynamics And Motion Control is
a symphony of efficiency. The user is welcomed with a straightforward pathway to their
chosen eBook. The burstiness in the download speed ensures that the literary delight is almost
instantaneous. This effortless process corresponds with the human desire for quick and
uncomplicated access to the treasures held within the digital library.

A crucial aspect that distinguishes demo.oppia-mobile.org is its dedication to responsible
eBook distribution. The platform vigorously adheres to copyright laws, guaranteeing that
every download Systems Analysis And Design Elias M Awad is a legal and ethical endeavor.
This commitment brings a layer of ethical perplexity, resonating with the conscientious reader
who appreciates the integrity of literary creation.

demo.oppia-mobile.org doesn't just offer Systems Analysis And Design Elias M Awad; it
cultivates a community of readers. The platform provides space for users to connect, share
their literary journeys, and recommend hidden gems. This interactivity infuses a burst of social
connection to the reading experience, lifting it beyond a solitary pursuit.

In the grand tapestry of digital literature, demo.oppia-mobile.org stands as a dynamic thread

that integrates complexity and burstiness into the reading journey. From the nuanced dance
of genres to the swift strokes of the download process, every aspect resonates with the
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changing nature of human expression. It's not just a Systems Analysis And Design Elias M
Awad eBook download website; it's a digital oasis where literature thrives, and readers begin
on a journey filled with delightful surprises.

We take satisfaction in choosing an extensive library of Systems Analysis And Design Elias M
Awad PDF eBooks, meticulously chosen to cater to a broad audience. Whether you're a fan of
classic literature, contemporary fiction, or specialized non-fiction, you'll uncover something
that captures your imagination.

Navigating our website is a piece of cake. We've crafted the user interface with you in mind,
making sure that you can smoothly discover Systems Analysis And Design Elias M Awad and
download Systems Analysis And Design Elias M Awad eBooks. Our exploration and

categorization features are user-friendly, making it simple for you to discover Systems
Analysis And Design Elias M Awad.

demo.oppia-mobile.org is dedicated to upholding legal and ethical standards in the world of
digital literature. We focus on the distribution of Handbook Of Marine Craft Hydrodynamics
And Motion Control that are either in the public domain, licensed for free distribution, or
provided by authors and publishers with the right to share their work. We actively dissuade
the distribution of copyrighted material without proper authorization.

Quality: Each eBook in our selection is carefully vetted to ensure a high standard of quality.
We aim for your reading experience to be pleasant and free of formatting issues.

Variety: We consistently update our library to bring you the newest releases, timeless classics,
and hidden gems across fields. There's always something new to discover.

Community Engagement: We value our community of readers. Engage with us on social
media, discuss your favorite reads, and join in a growing community dedicated about
literature.

Regardless of whether you're a passionate reader, a student in search of study materials, or
someone exploring the realm of eBooks for the very first time, demo.oppia-mobile.org is
available to provide to Systems Analysis And Design Elias M Awad. Follow us on this literary
adventure, and let the pages of our eBooks to take you to fresh realms, concepts, and
experiences.

We grasp the thrill of finding something fresh. That is the reason we regularly update our
library, making sure you have access to Systems Analysis And Design Elias M Awad,
renowned authors, and hidden literary treasures. On each visit, look forward to different
opportunities for your reading Handbook Of Marine Craft Hydrodynamics And Motion
Control.

Appreciation for choosing demo.oppia-mobile.org as your reliable destination for PDF eBook
downloads. Happy reading of Systems Analysis And Design Elias M Awad

8 Handbook Of Marine Craft Hydrodynamics And Motion Control



Handbook Of Marine Craft Hydrodynamics And Motion Control

Handbook Of Marine Craft Hydrodynamics And Motion Control



