Analysis Of Transport Phenomena Deen

This will be a substantial revision of a good selling text for upper division/first
graduate courses in biomedical transport phenomena, offered in many
departments of biomedical and chemical engineering. Each chapter will be
updated accordingly, with new problems and examples incorporated where
appropriate. A particular emphasis will be on new information related to tissue
engineering and organ regeneration. A key new feature will be the inclusion of
complete solutions within the body of the text, rather than in a separate solutions
manual. Also, Matlab will be incorporated for the first time with this Fourth
Edition.

Analysis of Transport Phenomena, Second Edition, provides a unified treatment
of momentum, heat, and mass transfer, emphasizing the concepts and analytical
techniques that apply to these transport processes. The second edition has been
revised to reinforce the progression from simple to complex topics and to better
introduce the applied mathematics that is needed both to understand classical
results and to model novel systems. A common set of formulation, simplification,
and solution methods is applied first to heat or mass transfer in stationary media

and then to fluid mechanics, convective heat or mass transfer, and systems
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involving various kinds of coupled fluxes. FEATURES: * Explains classical
methods and results, preparing students for engineering practice and more
advanced study or research * Covers everything from heat and mass transfer in
stationary media to fluid mechanics, free convection, and turbulence * Improved
organization, including the establishment of a more integrative approach *
Emphasizes concepts and analytical techniques that apply to all transport
processes * Mathematical techniques are introduced more gradually to provide
students with a better foundation for more complicated topics discussed in later
chapters

Market_Desc: - Chemical, Mechanical, Nuclear, Industrial Engineers Special
Features: - Careful attention is paid to the presentation of the basic theory-
Enhanced sections throughout text provide much firmer foundation than the first
edition- Literature citations are given throughout for reference to additional
material About The Book: The long-awaited revision of a classic! This new edition
presents a balanced introduction to transport phenomena, which is the
foundation of its long-standing success. Topics include mass transport,
momentum transport and energy transport, which are presented at three different
scales: molecular, microscopic and macroscopic.

Introductory Transport Phenomenapby 5/2.2 Byron Bird, Warren E. Stewart, Edwin
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N. Lightfoot, and Daniel Klingenberg is a new introductory textbook based on the
classic Bird, Stewart, Lightfoot text, Transport Phenomena. The authors’ goal in
writing this book reflects topics covered in an undergraduate course. Some of the
rigorous topics suitable for the advanced students have been retained. The text
covers topics such as: the transport of momentum; the transport of energy and
the transport of chemical species. The organization of the material is similar to
Bird/Stewart/Lightfoot, but presentation has been thoughtfully revised specifically
for undergraduate students encountering these concepts for the first time.
Devoting more space to mathematical derivations and providing fuller
explanations of mathematical developments—including a section of the appendix
devoted to mathematical topics—allows students to comprehend transport
phenomena concepts at an undergraduate level.

The subject of transport phenomena has long been thoroughly and expertly
addressed on the graduate and theoretical levels. Now Transport Phenomena
and Unit Operations: A Combined Approach endeavors not only to introduce the
fundamentals of the discipline to a broader, undergraduate-level audience but
also to apply itself to the concerns of practicing engineers as they design,
analyze, and construct industrial equipment. Richard Griskey's innovative text

combines the often separated but ir;tim%tzely related disciplines of transport
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phenomena and unit operations into one cohesive treatment. While the latter was
an academic precursor to the former, undergraduate students are often exposed
to one at the expense of the other. Transport Phenomena and Unit Operations
bridges the gap between theory and practice, with a focus on advancing the
concept of the engineer as practitioner. Chapters in this comprehensive volume
include: Transport Processes and Coefficients Frictional Flow in Conduits Free
and Forced Convective Heat Transfer Heat Exchangers Mass Transfer;
Molecular Diffusion Equilibrium Staged Operations Mechanical Separations Each
chapter contains a set of comprehensive problem sets with real-world
guantitative data, affording students the opportunity to test their knowledge in
practical situations. Transport Phenomena and Unit Operations is an ideal text for
undergraduate engineering students as well as for engineering professionals.
Advanced Transport Phenomena is ideal as a graduate textbook. It contains a
detailed discussion of modern analytic methods for the solution of fluid
mechanics and heat and mass transfer problems, focusing on approximations
based on scaling and asymptotic methods, beginning with the derivation of basic
equations and boundary conditions and concluding with linear stability theory.
Also covered are unidirectional flows, lubrication and thin-film theory, creeping

flows, boundary layer theory, and cgnvszgtive heat and mass transport at high and
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low Reynolds numbers. The emphasis is on basic physics, scaling and
nondimensionalization, and approximations that can be used to obtain solutions
that are due either to geometric simplifications, or large or small values of
dimensionless parameters. The author emphasizes setting up problems and
extracting as much information as possible short of obtaining detailed solutions of
differential equations. The book also focuses on the solutions of representative
problems. This reflects the book's goal of teaching readers to think about the
solution of transport problems.

A survey of manufacturing and installation methods, standards, and
specifications of factory-made steel storage tanks and appurtenances for
petroleum, chemicals, hydrocarbons, and other flammable or combustible liquids.
It chronicles the trends towards aboveground storage tanks, secondary
containment, and corrosion-resistant underground steel storage systems.
Four-part treatment covers principles of quantum statistical mechanics, systems
composed of independent molecules or other independent subsystems, and
systems of interacting molecules, concluding with a consideration of quantum

statistics.
Designed for introductory undergraduate courses in fluid mechanics for chemical engineers,

this stand-alone textbook illustrates the fundamental concepts and analytical strategies in a
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rigorous and systematic, yet mathematically accessible manner. Using both traditional and
novel applications, it examines key topics such as viscous stresses, surface tension, and the
microscopic analysis of incompressible flows which enables students to understand what is
important physically in a novel situation and how to use such insights in modeling. The many
modern worked examples and end-of-chapter problems provide calculation practice, build
confidence in analyzing physical systems, and help develop engineering judgment. The book
also features a self-contained summary of the mathematics needed to understand vectors and
tensors, and explains solution methods for partial differential equations. Including a full
solutions manual for instructors available at www.cambridge.org/deen, this balanced textbook
is the ideal resource for a one-semester course.

Modeling in Transport Phenomena, Second Edition presents and clearly explains with example
problems the basic concepts and their applications to fluid flow, heat transfer, mass transfer,
chemical reaction engineering and thermodynamics. A balanced approach is presented
between analysis and synthesis, students will understand how to use the solution in
engineering analysis. Systematic derivations of the equations and the physical significance of
each term are given in detail, for students to easily understand and follow up the material.
There is a strong incentive in science and engineering to understand why a phenomenon
behaves the way it does. For this purpose, a complicated real-life problem is transformed into a
mathematically tractable problem while preserving the essential features of it. Such a process,
known as mathematical modeling, requires understanding of the basic concepts. This book
teaches students these basic concepts and shows the similarities between them. Answers to

all problems are provided allowing students to check their solutions. Emphasis is on how to get
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the model equation representing a physical phenomenon and not on exploiting various
numerical techniques to solve mathematical equations. A balanced approach is presented
between analysis and synthesis, students will understand how to use the solution in
engineering analysis. Systematic derivations of the equations as well as the physical
significance of each term are given in detail Many more problems and examples are given than
in the first edition - answers provided

The Leading Integrated Chemical Process Design Guide: With Extensive Coverage of
Equipment Design and Other Key Topics More than ever, effective design is the focal point of
sound chemical engineering. Analysis, Synthesis, and Design of Chemical Processes, Fifth
Edition, presents design as a creative process that integrates the big-picture and small detalils,
and knows which to stress when and why. Realistic from start to finish, it moves readers
beyond classroom exercises into open-ended, real-world problem solving. The authors
introduce up-to-date, integrated techniques ranging from finance to operations, and new plant
design to existing process optimization. The fifth edition includes updated safety and ethics
resources and economic factors indices, as well as an extensive, new section focused on
process equipment design and performance, covering equipment design for common unit
operations, such as fluid flow, heat transfer, separations, reactors, and more.
Conceptualization and analysis: process diagrams, configurations, batch processing, product
design, and analyzing existing processes Economic analysis: estimating fixed capital
investment and manufacturing costs, measuring process profitability, and more Synthesis and
optimization: process simulation, thermodynamic models, separation operations, heat

integration, steady-state and dynamic process simulators, and process regulation Chemical
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equipment design and performance: a full section of expanded and revamped coverage of
designing process equipment and evaluating the performance of current equipment Advanced
steady-state simulation: goals, models, solution strategies, and sensitivity and optimization
results Dynamic simulation: goals, development, solution methods, algorithms, and solvers
Societal impacts: ethics, professionalism, health, safety, environmental issues, and green
engineering Interpersonal and communication skills: working in teams, communicating
effectively, and writing better reports This text draws on a combined 55 years of innovative
instruction at West Virginia University (WVU) and the University of Nevada, Reno. It includes
suggested curricula for one- and two-semester design courses, case studies, projects,
equipment cost data, and extensive preliminary design information for jump-starting more
detailed analyses.

A complete, fully revised HVAC design reference Thoroughly updated with the latest codes,
technologies, and practices, this all-in-one resource provides details, calculations, and
specifications for designing efficient and effective residential, commercial, and industrial HVAC
systems. HVAC Systems Design Handbook, Fifth Edition, features new information on energy
conservation and computer usage for design and control, as well as the most recent
International Code Council (ICC) Mechanical Code requirements. Detailed illustrations, tables,
and essential HVAC equations are also included. This comprehensive guide contains
everything you need to design, operate, and maintain peak-performing HVAC systems.
Coverage includes: Load calculations Air- and fluid-handling systems Central plants Automatic
controls Equipment for cooling, heating, and air handling Electrical features of HVAC systems

Design documentation--drawings and specifications Construction through operation Technical
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report writing Engineering fundamentals-fluid mechanics, thermodynamics, heat transfer,
psychrometrics, sound and vibration Indoor air quality (IAQ) Sustainable HVAC systems
Smoke management

Lectures on elementary statistical mechanics, taught at the University of lllinois and at the
University of Pennsylvania.

The term ‘transport phenomena’' describes the fundamental processes of momentum, energy,
and mass transfer. This text provides a thorough discussion of transport phenomena, laying
the foundation for understanding a wide variety of operations used by chemical engineers. The
book is arranged in three parallel parts covering the major topics of momentum, energy, and
mass transfer. Each part begins with the theory, followed by illustrations of the way the theory
can be used to obtain fairly complete solutions, and concludes with the four most common
types of averaging used to obtain approximate solutions. A broad range of technologically
important examples, as well as numerous exercises, are provided throughout the text. Based
on the author's extensive teaching experience, a suggested lecture outline is also included.
This book is intended for first-year graduate engineering students; it will be an equally useful
reference for researchers in this field.

Molecular Driving Forces, Second Edition E-book is an introductory statistical thermodynamics
text that describes the principles and forces that drive chemical and biological processes. It
demonstrates how the complex behaviors of molecules can result from a few simple physical
processes, and how simple models provide surprisingly accurate insights into the workings of
the molecular world. Widely adopted in its First Edition, Molecular Driving Forces is regarded

by teachers and students as an accessible textbook that illuminates underlying principles and
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concepts. The Second Edition includes two brand new chapters: (1) "Microscopic Dynamics"
introduces single molecule experiments; and (2) "Molecular Machines" considers how
nanoscale machines and engines work. "The Logic of Thermodynamics" has been expanded
to its own chapter and now covers heat, work, processes, pathways, and cycles. New practical
applications, examples, and end-of-chapter questions are integrated throughout the revised
and updated text, exploring topics in biology, environmental and energy science, and
nanotechnology. Written in a clear and reader-friendly style, the book provides an excellent
introduction to the subject for novices while remaining a valuable resource for experts.
Enables readers to apply transport phenomena principles to solve advanced problems in all
areas of engineering and science This book helps readers elevate their understanding of, and
their ability to apply, transport phenomena by introducing a broad range of advanced topics as
well as analytical and numerical solution techniques. Readers gain the ability to solve complex
problems generally not addressed in undergraduate-level courses, including nonlinear,
multidimensional transport, and transient molecular and convective transport scenarios.
Avoiding rote memorization, the author emphasizes a dual approach to learning in which
physical understanding and problem-solving capability are developed simultaneously.
Moreover, the author builds both readers' interest and knowledge by: Demonstrating that
transport phenomena are pervasive, affecting every aspect of life Offering historical
perspectives to enhance readers' understanding of current theory and methods Providing
numerous examples drawn from a broad range of fields in the physical and life sciences and
engineering Contextualizing problems in scenarios so that their rationale and significance are

clear This text generally avoids the use of commercial software for problem solutions, helping
Page 10/22



readers cultivate a deeper understanding of how solutions are developed. References
throughout the text promote further study and encourage the student to contemplate additional
topics in transport phenomena. Transport Phenomena is written for advanced undergraduates
and graduate students in chemical and mechanical engineering. Upon mastering the principles
and techniques presented in this text, all readers will be better able to critically evaluate a
broad range of physical phenomena, processes, and systems across many disciplines.

Analysis of Transport PhenomenaOUP USA

Applications of numerical mathematics and scientific computing to chemical
engineering.

"Why Study Fluid Mechanics? 1.1 Getting Motivated Flows are beautiful and
complex. A swollen creek tumbles over rocks and through crevasses, swirling
and foaming. A child plays with sticky tafy, stretching and reshaping the candy as
she pulls it and twist it in various ways. Both the water and the tafy are fluids, and
their motions are governed by the laws of nature. Our goal is to introduce the
reader to the analysis of flows using the laws of physics and the language of
mathematics. On mastering this material, the reader becomes able to harness
flow to practical ends or to create beauty through fluid design. In this text we
delve deeply into the mathematical analysis of flows, but before beginning, it is
reasonable to ask if it is necessary to make this significant mathematical effort.
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After all, we can appreciate a flowing stream without understanding why it
behaves as it does. We can also operate machines that rely on fluid behavior -
drive a car for exam- 15 behavior? mathematical analysis. ple - without
understanding the fluid dynamics of the engine, and we can even repair and
maintain engines, piping networks, and other complex systems without having
studied the mathematics of flow What is the purpose, then, of learning to
mathematically describe fluid The answer to this question is quite practical:
knowing the patterns fluids form and why they are formed, and knowing the
stresses fluids generate and why they are generated is essential to designing
and optimizing modern systems and devices. While the ancients designed wells
and irrigation systems without calculations, we can avoid the wastefulness and
tediousness of the trial-and-error process by using mathematical models"--

An Insanity-Free Wedding: It Can Happen! Getting engaged is exhilarating...until
it sets in that a wedding costs three times what you thought, and takes five to ten
times the effort it reasonably should. And then there are the expectations: from
calligraphy invitations to satin chair-covers, all those things that Must Be Done or
everyone will be Horribly Offended. Or will they? A Practical Wedding helps you
create the wedding you want-without going broke or crazy in the process. After

all, what really matters on your wedgin%/(z:izay, what you'll remember 'til you're old
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and gray, is not so much how it looked as how it felt. In this refreshing guide,
expert Meg Keene shares her secrets to planning a beautiful celebration that
reflects your taste and your relationship. You'll discover: The real purpose of
engagement (hint: it's not just about the planning) How to pinpoint what matters
most to you and your partner DIY-ing your wedding: brilliant or crazy? Affording a
wedding without having to cut your guest list How to communicate decisions with
your family Why that color-coded spreadsheet is actually worth it Wedding Zen
can be yours. Meg walks you through everything from choosing a venue to
writing vows, complete with stories and advice from women who have been in the
trenches, the Team Practical brides. So here's to the joyful wedding, the sensible
wedding, the unbelievably fun wedding! A Practical Wedding is your complete
guide to getting married with grace.

Analysis of Transport Phenomena is intended mainly as a text for graduate-level
courses in transport phenomena for chemical engineers. Among the analytical
methods discussed are scaling, similarity, perturbation, and finite Fourier
transform techniques. The physical topics include conduction and diffusion in
stationary media, fluid mechanics, forced- and free-convection heat and mass
transfer, and multicomponent energy and mass transfer.

The only text to cover both thermodé/narpic and statistical mechanics--allowing
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students to fully master thermodynamics at the macroscopic level. Presents
essential ideas on critical phenomena developed over the last decade in simple,
gualitative terms. This new edition maintains the simple structure of the first and
puts new emphasis on pedagogical considerations. Thermostatistics is
incorporated into the text without eclipsing macroscopic thermodynamics, and is
integrated into the conceptual framework of physical theory.

Introduction to Biotransport Principles is a concise text covering the fundamentals
of biotransport, including biological applications of: fluid, heat, and mass
transport.

Prof. Newman is considered one of the great chemical engineers of his time. His
reputation derives from his mastery of all phases of the subject matter, his clarity
of thought, and his ability to reduce complex problems to their essential core
elements. He is a member of the National Academy of Engineering, Washington,
DC, USA, and has won numerous national awards including every award offered
by the Electrochemical Society, USA. His motto, as known by his colleagues, is
"do it right the first time." He has been teaching undergraduate and graduate core
subject courses at the University of California, Berkeley (UC Berkeley), USA,
since joining the faculty in 1966. His method is to write out, in long form,

everything he expects to convey to Ipis ﬁlgss on a subject on any given day. He
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has maintained and updated his lecture notes from notepad to computer
throughout his career. This book is an exact reproduction of those notes. This
book demonstrates how to solve the classic problems of fluid mechanics, starting
with the Navier—Stokes equation. It explains when it is appropriate to simplify a
problem by neglecting certain terms through proper dimensional analysis. It
covers concepts such as microscopic interpretation of fluxes, multicomponent
diffusion, entropy production, nonnewtonian fluids, natural convection, turbulent
flow, and hydrodynamic stability. It amply arms any serious problem solver with
the tools to address any problem.

Integrated, modern approach to transport phenomena for graduate students, featuring
examples and computational solutions to develop practical problem-solving skills.

This text offers a modern view of process control in the context of today's technology. It
provides the standard material in a coherent presentation and uses a notation that is
more consistent with the research literature in process control. Topics that are unique
include a unified approach to model representations, process model formation and
process identification, multivariable control, statistical quality control, and model-based
control. This book is designed to be used as an introductory text for undergraduate
courses in process dynamics and control. In addition to chemical engineering courses,
the text would also be suitable for such courses taught in mechanical, nuclear,
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industrial, and metallurgical engineering departments. The material is organized so that
modern concepts are presented to the student but details of the most advanced
material are left to later chapters. The text material has been developed, refined, and
classroom tested over the last 10-15 years at the University of Wisconsin and more
recently at the University of Delaware. As part of the course at Wisconsin, a laboratory
has been developed to allow the students hands-on experience with measurement
instruments, real time computers, and experimental process dynamics and control
problems.
Learn classical thermodynamics alongside statistical mechanics and how macroscopic
and microscopic ideas interweave with this fresh approach to the subjects.
Deen's first edition has served as an ideal text for graduate level transport courses
within chemical engineering and related disciplines. It has successfully communicated
the fundamentals of transport processes to students with its clear presentation and
unified treatment of momentum, heat, and mass transfer, and its emphasis on the
concepts and analytical techniques that apply to all of these transport processes. This
text includes distinct features such as mathematically self-contained discussions and a
clear, thorough discussion of scaling principles and dimensional analysis. This new
edition offers a more integrative approach, covering thermal conduction and diffusion
before fluid mechanics, and introducing mathematical techniques more gradually, to
provide students with a better foundation for more advanced problems later on. It also
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provides a broad range of new, real-world examples and exercises, which reflects the
current shifts of emphasis within chemical engineering practice and research to
biological applications, microsystem technologies, membranes, think films, and
interfacial phenomena. Finally, this edition includes a new appendix with a concise
review of how to solve the differential equations most commonly encountered transport
problems.
Integrating nonequilibrium thermodynamics and kinetic theory, this unique text presents
a novel approach to the subject of transport phenomena.
Chemical Kinetics and Catalysis is a comprehensive guide to chemical kinetics and
catalysis, and focuses on the use of computational tools for studying chemical kinetics
and catalytic phenomena. Provides a thorough and up-to-date treatment of chemical
kinetics and catalysis, combining traditional background information with the latest
computational methods for fitting data to appropriate rate equations. Demonstrates how
the vastly improved computational tools now available allow application of kinetic
concepts to understanding and predicting the behavior of diverse and complex
phenomena, including biological systems, semiconductor growth, and corrosion.
Contains chapters reviewing of kinetic concepts, introducing kinetics via rate equations
and mechanisms, explaining the theory of reaction rates (a section on trajectory
calculations to simulate reactions), predicting potential energy surfaces (methods for
directing the reaction rate), and discussing catalysis with a focus on modifying the
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reaction rate. A useful reference guide, providing the essential basics along with
numerous solved examples, problems, and illustrative computer programs.
This Second Edition of the go-to reference combines the classical analysis and modern
applications of applied mathematics for chemical engineers. The book introduces
traditional techniques for solving ordinary differential equations (ODES), adding new
material on approximate solution methods such as perturbation techniques and
elementary numerical solutions. It also includes analytical methods to deal with
important classes of finite-difference equations. The last half discusses numerical
solution techniques and partial differential equations (PDES). The reader will then be
equipped to apply mathematics in the formulation of problems in chemical engineering.
Like the first edition, there are many examples provided as homework and worked
examples.
The past, present, and future of green chemistry and greenengineering From college
campuses to corporations, the past decade witnesseda rapidly growing interest in
understanding sustainable chemistryand engineering. Green Chemistry and
Engineering: A PracticalDesign Approach integrates the two disciplines into a
singlestudy tool for students and a practical guide for working chemistsand engineers.
In Green Chemistry and Engineering, theauthors—each highly experienced in
implementing greenchemistry and engineering programs in industrialsettings—provide
the bottom-line thinking required to notonly bring sustainable chemistry and engineering
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closer together,but to also move business towards more sustainable practices
andproducts. Detailing an integrated, systems-oriented approach thatbridges both
chemical syntheses and manufacturing processes, thisinvaluable reference covers:
Green chemistry and green engineering in the movement towardssustainability
Designing greener, safer chemical synthesis Designing greener, safer chemical
manufacturing processes Looking beyond current processes to a lifecycle
thinkingperspective Trends in chemical processing that may lead to more
sustainablepractices The authors also provide real-world examples and exercises
topromote further thought and discussion. The EPA defines green chemistry as the
design of chemicalproducts and processes that reduce or eliminate the use
orgeneration of hazardous substances. Green engineering is describedas the design,
commercialization, and use of products and processesthat are feasible and economical
while minimizing both thegeneration of pollution at the source and the risk to human
healthand the environment. While there is no shortage of books on eitherdiscipline,
Green Chemistry and Engineering is the first totruly integrate the two.

This classic text on fluid flow, heat transfer, and mass transport has been brought up to date in
this second edition. The author has added a chapter on “Boiling and Condensation” that
expands and rounds out the book’s comprehensive coverage on transport phenomena. These
new topics are particularly important to current research in renewable energy resources
involving technologies such as windmills and solar panels. The book provides you and other

materials science and engineering studenptg t;31{(3(/15)rofessionals with a clear yet thorough
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introduction to these important concepts. It balances the explanation of the fundamentals
governing fluid flow and the transport of heat and mass with common applications of these
fundamentals to specific systems existing in materials engineering. You will benefit from: « The
use of familiar examples such as air and water to introduce the influences of properties and
geometry on fluid flow. « An organization with sections dealing separately with fluid flow, heat
transfer, and mass transport. This sequential structure allows the development of heat
transport concepts to employ analogies of heat flow with fluid flow and the development of
mass transport concepts to employ analogies with heat transport. « Ample high-quality graphs
and figures throughout. « Key points presented in chapter summaries. « End of chapter
exercises and solutions to selected problems. ¢ An all new and improved comprehensive
index.

The Structure and Rheology of Complex Fluids describes the microstructures of polymeric,
colloidal, amphiphilic, and liquid crystalline liquids, and the relationship between microstructure
and mechanical and flow properties. It provides illustrations, practical examples, and worked
problems. This book can serve as both a textbook for a graduate course and a research
monograph.

Environmental Transport Phenomena offers a detailed yet accessible introduction to transport
phenomena. It begins by explaining the underlying principles and mechanisms that govern
mass transport and continues by tackling practical problems spanning all subdisciplines of
environmental science and chemical engineering. Assuming some knowledge of ordinary
differential equations and a familiarity with basic applications of fluid mechanics, this classroom-

tested text: Addresses mass conservation and macroscopic mass balances, placing a special
Page 20/22



emphasis on applications to environmental processes Covers the fundamentals of diffusive
transport, applications of the diffusion equation, and diffusive transport in reactive systems
Discusses convective transport, hydrodynamic dispersion, and transport in multiphase systems
Presents a mathematical framework for formulating and solving transport phenomena
problems Environmental Transport Phenomena makes an ideal textbook for a one-semester
advanced undergraduate or graduate introductory course in transport phenomena. It provides
a fundamental understanding of how to quantify the spread and distribution of contaminants in
the environment as well as the basis for designing processes related to water purification,
wastewater treatment, and solid waste disposal, among others.

Applied Naval Architecture is intended for undergraduate students of many of the disciplines in
maritime affairs, including marine engineering, marine transportation, nautical science,
shipbuilding or ship production (shipyard apprentice schools), marine electrical engineering,
meteorology, and oceanography. It could be used as an introduction to naval architecture for
technical personnel of all types already employed in shipyards, and for licensed officers as a
general reference and as preparation for license upgrading examinations. In short, its purpose
is to describe what a naval architect does, and how he or she does it, to all students and
practitioners involved in the business of merchant ships and shipping, except for professional
naval architects themselves. Students preparing for a degree in naval architecture would also
find the book useful as an introduction to their profession.

This textbook on fluid mechanics is the result of a series of lecture notes | wrote while serving
as a teaching assistant for the introductory fluid mechanics course at Cornell, designed to be

read as a complement for introductory learners of fluid mechanics alongside a more
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generalized text—many of which you may find in the bibliography section at the end of the text.
It was created, in part, to address the questions | saw most often from my students that the
canon of introductory fluid mechanics textbooks couldn’t answer. What is viscosity, really?
Why are the Navier-Stokes equations so difficult to solve, and how do you derive them? Why is
drag sometimes linear and sometimes quadratic, but never cubic? In any case, | hope you will
find my answers to these questions satisfactory.
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