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Fluid mechanics, the study of how fluids behave and interact under
various forces and in various applied situations-whether in the liquid
or gaseous state or both-is introduced and comprehensively covered in
this widely adopted text. Revised and updated by Dr. David Dowling,
Fluid Mechanics, Fifth Edition is suitable for both a first or second
course in fluid mechanics at the graduate or advanced undergraduate
level. The leading advanced general text on fluid mechanics, Fluid
Mechanics, 5e includes a free copy of the DVD "Multimedia Fluid
Mechanics," second edition. With the inclusion of the DVD, students
can gain additional insight about fluid flows through nearly 1,000 fluids
video clips, can conduct flow simulations in any of more than 20
virtual labs and simulations, and can view dozens of other new
interactive demonstrations and animations, thereby enhancing their
fluid mechanics learning experience. Text has been reorganized to
provide a better flow from topic to topic and to consolidate portions
that belong together. Changes made to the book's pedagogy
accommodate the needs of students who have completed minimal
prior study of fluid mechanics. More than 200 new or revised end-ofchapter problems illustrate fluid mechanical principles and draw on
phenomena that can be observed in everyday life. Includes free
Multimedia Fluid Mechanics 2e DVD
An applications-oriented introduction to process fluid mechanics.
Provides an orderly treatment of the essentials of both the macro and
micro problems of fluid mechanics.
It is a long way from the first edition in 1976 to the present sixth edition
in 1995.This edition is dedicated to the memory of
Prof.S.P.Luthra(Once Head,Applied Mechanics Director,IIT
Delhi)who wrote the foreword to its first edition.So many faculty
members and students from different parts of the country ad from
abroad have acceptedthe text and contributed to its development.The
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book has been improved and updated with every edition.
Engineering Fluid Mechanics guides students from theory to
application, emphasizing critical thinking, problem solving, estimation,
and other vital engineering skills. Clear, accessible writing puts the
focus on essential concepts, while abundant illustrations, charts,
diagrams, and examples illustrate complex topics and highlight the
physical reality of fluid dynamics applications. Over 1,000 chapter
problems provide the “deliberate practice”—with feedback—that
leads to material mastery, and discussion of real-world applications
provides a frame of reference that enhances student comprehension.
The study of fluid mechanics pulls from chemistry, physics, statics, and
calculus to describe the behavior of liquid matter; as a strong
foundation in these concepts is essential across a variety of engineering
fields, this text likewise pulls from civil engineering, mechanical
engineering, chemical engineering, and more to provide a broadly
relevant, immediately practicable knowledge base. Written by a team
of educators who are also practicing engineers, this book merges
effective pedagogy with professional perspective to help today’s
students become tomorrow’s skillful engineers.
Introduction to Engineering Fluid Mechanics
Fluid Mechanics
Vectors, Tensors and the Basic Equations of Fluid Mechanics
Problems and Solutions

The book aims at providing to master
and PhD students the basicknowledge in
fluid mechanics for chemical engineers.
Applicationsto mixing and reaction and
to mechanical separation processes
areaddressed. The first part of the
book presents the principles of
fluidmechanics used by chemical
engineers, with a focus on
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globaltheorems for describing the
behavior of hydraulic systems.
Thesecond part deals with turbulence
and its application for stirring,mixing
and chemical reaction. The third part
addresses mechanicalseparation
processes by considering the dynamics
of particles in aflow and the processes
of filtration, fluidization
andcentrifugation. The mechanics of
granular media is finallydiscussed.
Introductory text, geared toward
advanced undergraduate and graduate
students, applies mathematics of
Cartesian and general tensors to
physical field theories and
demonstrates them in terms of the
theory of fluid mechanics. 1962
edition.
This broad-based book covers the three
major areas of Chemical Engineering.
Most of the books in the market involve
one of the individual areas, namely,
Fluid Mechanics, Heat Transfer or Mass
Transfer, rather than all the three.
This book presents this material in a
single source. This avoids the user
having to refer to a number of books to
obtain information. Most published
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books covering all the three areas in a
single source emphasize theory rather
than practical issues. This book is
written with emphasis on practice with
brief theoretical concepts in the form
of questions and answers, not adopting
stereo-typed question-answer approach
practiced in certain books in the
market, bridging the two areas of
theory and practice with respect to the
core areas of chemical engineering.
Most parts of the book are easily
understandable by those who are not
experts in the field. Fluid Mechanics
chapters include basics on nonNewtonian systems which, for instance
find importance in polymer and food
processing, flow through piping, flow
measurement, pumps, mixing technology
and fluidization and two phase flow.
For example it covers types of pumps
and valves, membranes and areas of
their use, different equipment commonly
used in chemical industry and their
merits and drawbacks. Heat Transfer
chapters cover the basics involved in
conduction, convection and radiation,
with emphasis on insulation, heat
exchangers, evaporators, condensers,
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reboilers and fired heaters. Design
methods, performance, operational
issues and maintenance problems are
highlighted. Topics such as heat pipes,
heat pumps, heat tracing, steam traps,
refrigeration, cooling of electronic
devices, NOx control find place in the
book. Mass transfer chapters cover
basics such as diffusion, theories,
analogies, mass transfer coefficients
and mass transfer with chemical
reaction, equipment such as tray and
packed columns, column internals
including structural packings, design,
operational and installation issues,
drums and separators are discussed in
good detail. Absorption, distillation,
extraction and leaching with
applications and design methods,
including emerging practices involving
Divided Wall and Petluk column
arrangements, multicomponent
separations, supercritical solvent
extraction find place in the book.
"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
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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. 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
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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"-Multimedia fluid mechanics
Introduction to Chemical Engineering
Fluid Mechanics
Process Fluid Mechanics
Fluid Mechanics and Convective
Transport Processes
Fluid mechanics is the study of how fluids behave and
interact under various forces and in various applied
situations, whether in liquid or gas state or both. The
author of Advanced Fluid Mechanics compiles pertinent
information that are introduced in the more advanced
classes at the senior level and at the graduate level.
“Advanced Fluid Mechanics courses typically cover a
variety of topics involving fluids in various multiple states
(phases), with both elastic and non-elastic qualities, and
flowing in complex ways. This new text will integrate both
the simple stages of fluid mechanics (“Fundamentals ) with
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those involving more complex parameters, including
Inviscid Flow in multi-dimensions, Viscous Flow and
Turbulence, and a succinct introduction to Computational
Fluid Dynamics. It will offer exceptional pedagogy, for both
classroom use and self-instruction, including many workedout examples, end-of-chapter problems, and actual
computer programs that can be used to reinforce theory
with real-world applications. Professional engineers as well
as Physicists and Chemists working in the analysis of fluid
behavior in complex systems will find the contents of this
book useful. All manufacturing companies involved in any
sort of systems that encompass fluids and fluid flow
analysis (e.g., heat exchangers, air conditioning and
refrigeration, chemical processes, etc.) or energy
generation (steam boilers, turbines and internal
combustion engines, jet propulsion systems, etc.), or fluid
systems and fluid power (e.g., hydraulics, piping systems,
and so on)will reap the benefits of this text. Offers detailed
derivation of fundamental equations for better
comprehension of more advanced mathematical analysis
Provides groundwork for more advanced topics on
boundary layer analysis, unsteady flow, turbulent
modeling, and computational fluid dynamics Includes
worked-out examples and end-of-chapter problems as well
as a companion web site with sample computational
programs and Solutions Manual
In this book fluid mechanics and thermodynamics (F&T)
are approached as interwoven, not disjoint fields. The book
starts by analyzing the creeping motion around spheres at
rest: Stokes flows, the Oseen correction and the
Lagerstrom-Kaplun expansion theories are presented, as is
the homotopy analysis. 3D creeping flows and rapid
granular avalanches are treated in the context of the
shallow flow approximation, and it is demonstrated that
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uniqueness and stability deliver a natural transition to
turbulence modeling at the zero, first order closure level.
The difference-quotient turbulence model (DQTM) closure
scheme reveals the importance of the turbulent closure
schemes’ non-locality effects. Thermodynamics is
presented in the form of the first and second laws, and
irreversibility is expressed in terms of an entropy balance.
Explicit expressions for constitutive postulates are in
conformity with the dissipation inequality. Gas dynamics
offer a first application of combined F&T. The book is
rounded out by a chapter on dimensional analysis,
similitude, and physical experiments.
The 43rd volume of the journal "Advanced Engineering
Forum" of peer-reviewed papers presents the engineering
solutions and research results in mechanical properties of
materials and precise processing technologies in
mechanical engineering, applied mechanics, fluid
mechanics and aerodynamics, the thermal efficiency of salt
gradient solar pond, optical communication, bridge
monitoring, and wood application, ecological impact
assessment of gas-fired power plant. The professionals,
students, and scientific investigators working in the various
engineering fields will find this volume of value.
Retaining the features that made previous editions
perennial favorites, Fundamental Mechanics of Fluids,
Third Edition illustrates basic equations and strategies
used to analyze fluid dynamics, mechanisms, and behavior,
and offers solutions to fluid flow dilemmas encountered in
common engineering applications. The new edition
contains completely reworked line drawings, revised
problems, and extended end-of-chapter questions for
clarification and expansion of key concepts. Includes
appendices summarizing vectors, tensors, complex
variables, and governing equations in common coordinate
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systems Comprehensive in scope and breadth, the Third
Edition of Fundamental Mechanics of Fluids discusses:
Continuity, mass, momentum, and energy One-, two-, and
three-dimensional flows Low Reynolds number solutions
Buoyancy-driven flows Boundary layer theory Flow
measurement Surface waves Shock waves
Introductory Fluid Mechanics
Physics of Continuous Matter, Second Edition
Advanced Engineering Mathematics
Advanced Fluid Mechanics
Structured introduction covers everything the engineer needs to
know: nature of fluids, hydrostatics, differential and integral
relations, dimensional analysis, viscous flows, more. Solutions to
selected problems. 760 illustrations. 1985 edition.
Fluid Mechanics: An Intermediate Approach addresses the
problems facing engineers today by taking on practical, rather than
theoretical problems. Instead of following an approach that focuses
on mathematics first, this book allows you to develop an intuitive
physical understanding of various fluid flows, including internal
compressible flows with simultaneous area change, friction, heat
transfer, and rotation. Drawing on over 40 years of industry and
teaching experience, the author emphasizes physics-based analyses
and quantitative predictions needed in the state-of-the-art
thermofluids research and industrial design applications. Numerous
worked-out examples and illustrations are used in the book to
demonstrate various problem-solving techniques. The book covers
compressible flow with rotation, Fanno flows, Rayleigh flows,
isothermal flows, normal shocks, and oblique shocks; Bernoulli,
Euler, and Navier-Stokes equations; boundary layers; and flow
separation. Includes two value-added chapters on special topics
that reflect the state of the art in design applications of fluid
mechanics Contains a value-added chapter on incompressible and
compressible flow network modeling and robust solution methods
not found in any leading book in fluid mechanics Gives an overview
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of CFD technology and turbulence modeling without its
comprehensive mathematical details Provides an exceptional
review and reinforcement of the physics-based understanding of
incompressible and compressible flows with many worked-out
examples and problems from real-world fluids engineering
applications Fluid Mechanics: An Intermediate Approach uniquely
aids in the intuitive understanding of various fluid flows for their
physics-based analyses and quantitative predictions needed in the
state-of-the-art thermofluids research and industrial design
applications.
The current book, Advanced Fluid Mechanics and Heat Transfer is
based on author's four decades of industrial and academic research
in the area of thermofluid sciences including fluid mechanics, aerothermodynamics, heat transfer and their applications to engineering
systems. Fluid mechanics and heat transfer are inextricably
intertwined and both are two integral parts of one physical
discipline. No problem from fluid mechanics that requires the
calculation of the temperature can be solved using the system of
Navier-Stokes and continuity equations only. Conversely, no heat
transfer problem can be solved using the energy equation only
without using the Navier-Stokes and continuity equations. The fact
that there is no book treating this physical discipline as a unified
subject in a single book that considers the need of the engineering
and physics community, motivated the author to write this book. It
is primarily aimed at students of engineering, physics and those
practicing professionals who perform aero-thermo-heat transfer
design tasks in the industry and would like to deepen their
knowledge in this area. The contents of this new book covers the
material required in Fluid Mechanics and Heat Transfer Graduate
Core Courses in the US universities. It also covers the major parts
of the Ph.D-level elective courses Advanced Fluid Mechanics and
Heat Transfer that the author has been teaching at Texas A&M
University for the past three decades.
Written primarily to provide petroleum engineers with a systematic
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analytical approach to the solution of fluid flow problems, this book
will nevertheless be of interest to geologists, hydrologists, mining-,
mechanical-, or civil engineers. It provides the knowledge
necessary for petroleum engineers to develop design methods for
drilling, production, transport of oil and gas. Basic mechanical
laws are applied for perfect fluid flow, Newtonian fluid, nonNewtonian fluid, and multiple phase flows. Elements of gas
dynamics, a non-familiar treatment of shock waves, boundary layer
theory, and two-phase flow are also included.
Advanced Transport Phenomena
An Introduction to Fluid Mechanics
Volume 2: Advanced Fluid Mechanics and Thermodynamic
Fundamentals
Basics of Fluid Mechanics

Designed for introductory undergraduate courses in fluid
mechanics for chemical engineers, this stand-alone
textbook illustrates the fundamental concepts and
analytical strategies in a 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 selfcontained 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
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www.cambridge.org/deen, this balanced textbook is the
ideal resource for a one-semester course.
Advanced Engineering Fluid Mechanics
"This book introduces the fundamentals of compressiblefluid motion, or gasdynamics."--Preface.
In the second edition of this well known Textbook, a full
chapter on the finite volume method has been added a
technique that combines the benefits of finite differences
and finite elements. Specifically, it is applicable to three
dimensional unsteady flows in complex geometrie. It
uses structured collocated grids, the grids themselves
can be orthogonal or non-orthogonal. Extension of the
finite volume technique to compressible fluids as well as
turbulent flows is possible.
Fluid Mechanics for Engineers
An Introduction to Computational Fluid Mechanics by
Example
Advanced Engineering Thermodynamics
Fluid and Thermodynamics

This collection of over 200 detailed worked exercises adds
to and complements the textbook "Fluid Mechanics" by
the same author, and, at the same time, illustrates the
teaching material via examples. The exercises revolve
around applying the fundamental concepts of "Fluid
Mechanics" to obtain solutions to diverse concrete
problems, and, in so doing, the students' skill in the
mathematical modelling of practical problems is
developed. In addition, 30 challenging questions
WITHOUT detailed solutions have been included. While
lecturers will find these questions suitable for
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examinations and tests, students themselves can use them
to check their understanding of the subject.
This book systematically introduces engineering fluid
mechanics in a simple and understandable way, focusing
on the basic concepts, principles and methods.
Engineering fluid mechanics is necessary for
professionals and students in fields such as civil,
environmental, mechanical, and petroleum engineering.
Unlike most of the current textbooks and monographs,
which are too complicated and include huge numbers of
math formulas and equations, this book introduces
essential concepts and flow rules in a clear and
elementary way that can be used in further research. In
addition, it provides numerous useful tables and diagrams
that can be quickly and directly checked for industry
applications. Furthermore, it highlights the connection
between free flow and porous flow, which can aid
advanced interdisciplinary research such as nanotech and
environmental science. Last but not least, each chapter
presents a variety of problems to offer readers a better
understanding about the principles and applications of
fluid mechanics.
This new book builds on the original classic textbook
entitled: An Introduction to Computational Fluid
Mechanics by C. Y. Chow which was originally published
in 1979. In the decades that have passed since this book
was published the field of computational fluid dynamics
has seen a number of changes in both the sophistication of
the algorithms used but also advances in the computer
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hardware and software available. This new book
incorporates the latest algorithms in the solution
techniques and supports this by using numerous examples
of applications to a broad range of industries from
mechanical and aerospace disciplines to civil and the
biosciences. The computer programs are developed and
available in MATLAB. In addition the core text provides
up-to-date solution methods for the Navier-Stokes
equations, including fractional step time-advancement,
and pseudo-spectral methods. The computer codes at the
following website: www.wiley.com/go/biringen
Advanced Engineering Thermodynamics, Second Edition
is a five-chapter text that covers some basic
thermodynamic concepts, including thermodynamic
system equilibrium, thermodynamic properties, and
thermodynamic application to special systems. Chapter 1
introduces the concept of equilibrium, maximum work of
thermodynamic systems, development of Gibbs and
Helmholtz functions, thermodynamic system equilibrium,
and conditions for stability and spontaneous change.
Chapter 2 deals with the general thermodynamic relations
for systems of constant chemical composition; the
development of Maxwell relations; the derivatives of
specific heats; coefficients of h, p, T, Clausius-Clapeyron
equations; the Joule-Thomson effect; and application of
van der Waals gas-inversion curves to liquefaction
system. Chapters 3 and 4 describe the thermodynamics of
ideal gases, ideal gas mixtures, and gas mixtures with
variable composition. These chapters also discuss
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processes involving dissociation-Lighthill ideal
dissociating gas, extension to ionization and real gas
effects, and characteristics of "frozen" and equilibrium
flows. Chapter 5 surveys the thermodynamics of elastic
systems, surface tension, magnetic systems, reversible
electrical cell, and fuel cell. This chapter also provides an
introduction to irreversible thermodynamics, Onsager
reciprocal relation, and the concept of thermoelectricity.
This book will prove useful to undergraduate mechanical
engineering students and other engineering students
taking courses in thermodynamics and fluid mechanics.
Fundamental Mechanics of Fluids, Third Edition
A First Course in Fluid Mechanics for Engineers
Engineering Fluid Mechanics
Fluid Mechanics, Heat Transfer, and Mass Transfer
This book offers a practical, application-oriented
introduction to computational fluid dynamics (CFD),
with a focus on the concepts and principles
encountered when using CFD in industry. Presuming no
more knowledge than college-level understanding of
the core subjects, the book puts together all the
necessary topics to give the reader a comprehensive
introduction to CFD. It includes discussion of the
derivation of equations, grid generation and solution
algorithms for compressible, incompressible and
hypersonic flows. The final two chapters of the book
are intended for the more advanced user. In the
penultimate chapter, the special difficulties that arise
while solving practical problems are addressed.
Distinction is made between complications arising out
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of geometrical complexity and those arising out of the
complexity of the physics (and chemistry) of the
problem. The last chapter contains a brief discussion of
what can be considered as the Holy Grail of CFD,
namely, finding the optimal design of a fluid flow
component. A number of problems are given at the end
of each chapter to reinforce the concepts and ideas
discussed in that chapter. CFD has come of age and is
widely used in industry as well as in academia as an
analytical tool to investigate a wide range of fluid flow
problems. This book is written for two groups: for those
students who are encountering CFD for the first time in
the form of a taught lecture course, and for those
practising engineers and scientists who are already
using CFD as an analysis tool in their professions but
would like to deepen and broaden their understanding
of the subject.
Physics of Continuous Matter: Exotic and Everyday
Phenomena in the Macroscopic World, Second Edition
provides an introduction to the basic ideas of
continuum physics and their application to a wealth of
macroscopic phenomena. The text focuses on the
many approximate methods that offer insight into the
rich physics hidden in fundamental continuum
mechanics equations. Like its acclaimed predecessor,
this second edition introduces mathematical tools on a
"need-to-know" basis. New to the Second Edition This
edition includes three new chapters on elasticity of
slender rods, energy, and entropy. It also offers more
margin drawings and photographs and improved
images of simulations. Along with reorganizing much of
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the material, the author has revised many of the
physics arguments and mathematical presentations to
improve clarity and consistency. The collection of
problems at the end of each chapter has been
expanded as well. These problems further develop the
physical and mathematical concepts presented. With
worked examples throughout, this book clearly
illustrates both qualitative and quantitative physics
reasoning. It emphasizes the importance in
understanding the physical principles behind equations
and the conditions underlying approximations. A
companion website provides a host of ancillary
materials, including software programs, color figures,
and additional problems.
A real boon for those studying fluid mechanics at all
levels, this work is intended to serve as a
comprehensive textbook for scientists and engineers as
well as advanced students in thermo-fluid courses. It
provides an intensive monograph essential for
understanding dynamics of ideal fluid, Newtonian fluid,
non-Newtonian fluid and magnetic fluid. These distinct,
yet intertwined subjects are addressed in an integrated
manner, with numerous exercises and problems
throughout.
The objective of this introductory text is to familiarise
students with the basic elements of fluid mechanics so
that they will be familiar with the jargon of the
discipline and the expected results. At the same time,
this book serves as a long-term reference text, contrary
to the oversimplified approach occasionally used for
such introductory courses. The second objective is to
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provide a comprehensive foundation for more
advanced courses in fluid mechanics (within disciplines
such as mechanical or aerospace engineering). In order
to avoid confusing the students, the governing
equations are introduced early, and the assumptions
leading to the various models are clearly presented.
This provides a logical hierarchy and explains the
interconnectivity between the various models.
Supporting examples demonstrate the principles and
provide engineering analysis tools for many
engineering calculations.
Fluid Mechanics for Petroleum Engineers
Advanced Engineering Fluid Mechanics
A Graduate Textbook
Computational Fluid Flow and Heat Transfer

This book is designed to serve as a core text for courses
in advanced engineering mathematics required by many
engineering departments. The style of presentation is
such that the student, with a minimum of assistance, can
follow the step-by-step derivations. Liberal use of
examples and homework problems aid the student in the
study of the topics presented. Ordinary differential
equations, including a number of physical applications,
are reviewed in Chapter One. The use of series methods
are presented in Chapter Two, Subsequent chapters
present Laplace transforms, matrix theory and
applications, vector analysis, Fourier series and
transforms, partial differential equations, numerical
methods using finite differences, complex variables, and
wavelets. The material is presented so that four or five
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subjects can be covered in a single course, depending on
the topics chosen and the completeness of coverage.
Incorporated in this textbook is the use of certain
computer software packages. Short tutorials on Maple,
demonstrating how problems in engineering
mathematics can be solved with a computer algebra
system, are included in most sections of the text.
Problems have been identified at the end of sections to
be solved specifically with Maple, and there are
computer laboratory activities, which are more difficult
problems designed for Maple. In addition, MATLAB
and Excel have been included in the solution of
problems in several of the chapters. There is a solutions
manual available for those who select the text for their
course. This text can be used in two semesters of
engineering mathematics. The many helpful features
make the text relatively easy to use in the classroom.
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 convective heat and mass
transport at high and low Reynolds numbers. The
emphasis is on basic physics, scaling and
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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.
We inhabit a world of fluids, including air (a gas), water
(a liquid), steam (vapour) and the numerous natural and
synthetic fluids which are essential to modern-day life.
Fluid mechanics concerns the way fluids flow in
response to imposed stresses. The subject plays a central
role in the education of students of mechanical
engineering, as well as chemical engineers, aeronautical
and aerospace engineers, and civil engineers. This
textbook includes numerous examples of practical
applications of the theoretical ideas presented, such as
calculating the thrust of a jet engine, the shock- and
expansion-wave patterns for supersonic flow over a
diamond-shaped aerofoil, the forces created by liquid
flow through a pipe bend and/or junction, and the power
output of a gas turbine. The first ten chapters of the
book are suitable for first-year undergraduates. The
latter half covers material suitable for fluid-mechanics
courses for upper-level students Although knowledge of
calculus is essential, this text focuses on the underlying
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physics. The book emphasizes the role of dimensions and
dimensional analysis, and includes more material on the
flow of non-Newtonian liquids than is usual in a general
book on fluid mechanics -- a reminder that the majority
of synthetic liquids are non-Newtonian in character.
This volume contains major chapters on derivation of
Navier-Stokes equations, exact solutions, potential
theory, boundary-layer theory and turbulent flows.
Shorter chapters on hydrodynamic stability and
compressible flow are included. An introduction to
numerical methods for boundary-layer equations and a
review of experimental techniques are also covered. All
chapters contain worked examples followed by a large
collection of unsolved problems. New concepts are
introduced systematically and the reader is led to analyze
challenging applications. Taken together, the text and
the problems are intended to enable engineers to take up
quickly the analysis of practical problems.
Chemical Engineering Fluid Mechanics
Advanced Fluid Mechanics and Heat Transfer for
Engineers and Scientists
Exotic and Everyday Phenomena in the Macroscopic
World
Compressible-fluid Dynamics
An advanced, practical approach to the first
and second laws of thermodynamics
Advanced Engineering Thermodynamics
bridges the gap between engineering
applications and the first and second laws of
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thermodynamics. Going beyond the basic
coverage offered by most textbooks, this
authoritative treatment delves into the
advanced topics of energy and work as they
relate to various engineering fields. This
practical approach describes real-world
applications of thermodynamics concepts,
including solar energy, refrigeration, air
conditioning, thermofluid design, chemical
design, constructal design, and more. This
new fourth edition has been updated and
expanded to include current developments in
energy storage, distributed energy systems,
entropy minimization, and industrial
applications, linking new technologies in
sustainability to fundamental thermodynamics
concepts. Worked problems have been added
to help students follow the thought processes
behind various applications, and additional
homework problems give them the
opportunity to gauge their knowledge. The
growing demand for sustainability and energy
efficiency has shined a spotlight on the realworld applications of thermodynamics. This
book helps future engineers make the
fundamental connections, and develop a clear
understanding of this complex subject. Delve
deeper into the engineering applications of
thermodynamics Work problems directly
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applicable to engineering fields Integrate
thermodynamics concepts into sustainability
design and policy Understand the
thermodynamics of emerging energy
technologies Condensed introductory chapters
allow students to quickly review the
fundamentals before diving right into practical
applications. Designed expressly for
engineering students, this book offers a clear,
targeted treatment of thermodynamics topics
with detailed discussion and authoritative
guidance toward even the most complex
concepts. Advanced Engineering
Thermodynamics is the definitive modern
treatment of energy and work for today's
newest engineers.
The contents of this book covers the material
required in the Fluid Mechanics Graduate Core
Course (MEEN-621) and in Advanced Fluid
Mechanics, a Ph. D-level elective course
(MEEN-622), both of which I have been
teaching at Texas A&M University for the past
two decades. While there are numerous
undergraduate fluid mechanics texts on the
market for engineering students and
instructors to choose from, there are only
limited texts that comprehensively address
the particular needs of graduate engineering
fluid mechanics courses. To complement the
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lecture materials, the instructors more often
recommend several texts, each of which
treats special topics of fluid mechanics. This
circumstance and the need to have a textbook
that covers the materials needed in the above
courses gave the impetus to provide the
graduate engineering community with a
coherent textbook that comprehensively
addresses their needs for an advanced fluid
mechanics text. Although this text book is
primarily aimed at mechanical engineering
students, it is equally suitable for aerospace
engineering, civil engineering, other
engineering disciplines, and especially those
practicing professionals who perform CFDsimulation on a routine basis and would like to
know more about the underlying physics of
the commercial codes they use. Furthermore,
it is suitable for self study, provided that the
reader has a sufficient knowledge of calculus
and differential equations. In the past,
because of the lack of advanced
computational capability, the subject of fluid
mechanics was artificially subdivided into
inviscid, viscous (laminar, turbulent),
incompressible, compressible, subsonic,
supersonic and hypersonic flows.
Fluid mechanics continues to dominate the
world of engineering. This book bridges the
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gap between first and higher level text books
on the subject. It shows that the approximate
approaches are essentially globally averaged
versions of the local treatment, that in turn is
covered in considerable detail in the second
edition.
This book provides readers with the most
current, accurate, and practical fluid
mechanics related applications that the
practicing BS level engineer needs today in
the chemical and related industries, in
addition to a fundamental understanding of
these applications based upon sound
fundamental basic scientific principles. The
emphasis remains on problem solving, and
the new edition includes many more
examples.
Advanced Engineering Forum Vol. 43
Computational Fluid Dynamics for Engineers
and Scientists
Fluid Mechanics for Chemical Engineering
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