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The book leads the advanced undergraduate through the wide range of disciplines related to an understanding of the
interstellar medium and is suitable for any student studying either physics or astrophysics. The study of the interstellar
medium incorporates a large range of physical More...processes on both large and small scales all of which are covered
in this text. Together with the inclusion of simple models and problems at the end of each chapter this text provides a
comprehensive overview and grounding in the study of the interstellar medium.
"The book is divided into two parts based on the overall goals, with the first part focusing on fundamental considerations,
and the second part dedicated to describing computer simulation methods. The first section covers three different areas:
(1) kinetic theory, (2) quantum mechanics, and (3) statistical mechanics. Important results from these three areas are
then brought together to allow analysis of nonequilibrium processes in a gas based on molecular level considerations.
Chapter 1 covers kinetic theory, in which the basic idea is to develop techniques to relate the properties and behavior of
particles, representing atoms and molecules, to the fluid mechanical aspects of a gas at the macroscopic level. This
requires us to provide a basic definition by what is meant by a particle, and how these particles interact with one another
through the mechanism of inter-molecular collisions. This leads us into a discussion of modeling of macroscopic
molecular transport processes, such as viscosity and thermal conductivity, that represents one of the first key successes
of kinetic theory. We will find that kinetic theory relies on the use of statistical analysis techniques, such as probability
density functions, due to the very large volumes of information involved in tracking the behavior of every single particle in
a real gas flow"-This book is a self-contained text for those students and readers interested in learning hypersonic flow and hightemperature gas dynamics. It assumes no prior familiarity with either subject on the part of the reader. If you have never
studied hypersonic and/or high-temperature gas dynamics before, and if you have never worked extensively in the area,
then this book is for you. On the other hand, if you have worked and/or are working in these areas, and you want a
cohesive presentation of the fundamentals, a development of important theory and techniques, a discussion of the salient
results with emphasis on the physical aspects, and a presentation of modern thinking in these areas, then this book is
also for you. In other words, this book is designed for two roles: 1) as an effective classroom text that can be used with
ease by the instructor, and understood with ease by the student; and 2) as a viable, professional working tool for
engineers, scientists, and managers who have any contact in their jobs with hypersonic and/or high-temperature flow.
div=""This textbook on Fundamentals of Gas Dynamics will help students with a background in mechanical and/or
Page 1/12

Read Book Gas Dynamics 2nd Edition John Solution Manual
aerospace engineering and practicing engineers working in the areas of aerospace propulsion and gas dynamics by
providing a rigorous examination of most practical engineering problems. The book focuses both on the basics and more
complex topics such as quasi one dimensional flows, oblique shock waves, Prandtl Meyer flow, flow of steam through
nozzles, etc. End of chapter problems, solved illustrations and exercise problems are presented throughout the book to
augment learning. ^
Must-have reference for processes involving liquids, gases, and mixtures Reap the time-saving, mistake-avoiding
benefits enjoyed by thousands of chemical and process design engineers, research scientists, and educators. Properties
of Gases and Liquids, Fifth Edition, is an all-inclusive, critical survey of the most reliable estimating methods in use today
--now completely rewritten and reorganized by Bruce Poling, John Prausnitz, and John O’Connell to reflect every latebreaking development. You get on-the-spot information for estimating both physical and thermodynamic properties in the
absence of experimental data with this property data bank of 600+ compound constants. Bridge the gap between theory
and practice with this trusted, irreplaceable, and expert-authored expert guide -- the only book that includes a critical
analysis of existing methods as well as hands-on practical recommendations. Areas covered include pure component
constants; thermodynamic properties of ideal gases, pure components and mixtures; pressure-volume-temperature
relationships; vapor pressures and enthalpies of vaporization of pure fluids; fluid phase equilibria in multicomponent
systems; viscosity; thermal conductivity; diffusion coefficients; and surface tension.
This text provides an introduction to gas turbine engines and jet propulsion for aerospace or mechanical engineers. The
text is divided into four parts: introduction to aircraft propulsion; basic concepts and one-dimensional/gas dynamics;
parametric (design point) and performance (off-design) analysis of air breathing propulsion systems; and analysis and
design of major gas turbine engine components (fans, compressors, turbines, inlets, nozzles, main burners, and
afterburners). Design concepts are introduced early (aircraft performance in introductory chapter) and integrated
throughout. Written with extensive student input on the design of the book, the book builds upon definitions and gradually
develops the thermodynamics, gas dynamics, and gas turbine engine principles.
Mechanics of Aircraft Structures, Second Edition is the revised update of the original bestselling textbook about
aerospace engineering. This book covers the materials and analysis tools used for aircraft structural design and
mechanics in the same easy to understand manner. The new edition focuses on three levels of coverage driven by
recent advances in industry: the increase in the use of commercial finite element codes require an improved capability in
students to formulate the problem and develop a judgement of the accuracy of the numerical results; the focus on
fracture mechanics as a tool in studying damage tolerance and durability has made it necessary to introduce students at
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the undergraduate level to this subject; a new class of materials including advanced composites, are very different from
the traditional metallic materials, requiring students and practitioners to understand the advantages the new materials
make possible. This new edition will provide more homework problems for each chapter, more examples, and more
details in some of the derivations.
Fundamentals of Gas DynamicsWiley
Partial Differential Equations presents a balanced and comprehensive introduction to the concepts and techniques
required to solve problems containing unknown functions of multiple variables. While focusing on the three most classical
partial differential equations (PDEs)—the wave, heat, and Laplace equations—this detailed text also presents a broad
practical perspective that merges mathematical concepts with real-world application in diverse areas including molecular
structure, photon and electron interactions, radiation of electromagnetic waves, vibrations of a solid, and many more.
Rigorous pedagogical tools aid in student comprehension; advanced topics are introduced frequently, with minimal
technical jargon, and a wealth of exercises reinforce vital skills and invite additional self-study. Topics are presented in a
logical progression, with major concepts such as wave propagation, heat and diffusion, electrostatics, and quantum
mechanics placed in contexts familiar to students of various fields in science and engineering. By understanding the
properties and applications of PDEs, students will be equipped to better analyze and interpret central processes of the
natural world.
Handbook of Fluid Dynamics offers balanced coverage of the three traditional areas of fluid dynamics-theoretical,
computational, and experimental-complete with valuable appendices presenting the mathematics of fluid dynamics,
tables of dimensionless numbers, and tables of the properties of gases and vapors. Each chapter introduces a different
fluid
This is an introductory level textbook which explains the elements of high temperature and high-speed gas dynamics.
Readers will gain an understanding how the thermodynamic and transport properties of high temperature gas are
determined from a microscopic viewpoint of the molecular gas dynamics, and how such properties affect the flow
features, the shock waves and the nozzle flows, from a macroscopic viewpoint. In addition, the experimental facilities for
the study on the high enthalpy flows are described in a concise and easy-to-understand style. Practical examples are
given throughout emphasizing the application of the theory discussed. Each chapter ends with exercises/problems and
solutions to enhance the learning experience. The book begins with the basics about enthalpy, its nature and difference
with internal energy and its relationship to heat. Subsequent sections in the chapter on the Basics cover the essence of
the gas dynamics of perfect gas, covering all aspects of the theory, which assumes the specific heats of the gas as
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constants and independent of temperature. The chapter on Thermodynamics of Fluid Flow reviews the concept of energy
which plays an important role in both high temperature flows and perfect gas flows. The chapter on Wave Propagation
describes the waves, namely the Mach waves, compression waves and expansion waves, which prevail in all gas
dynamic streams. The chapter on High Temperature Flows begins with the discussion on the difference between the
perfect gas flow and high temperature flow, and proceeds to the importance of high-enthalpy flows covering the nature of
high-enthalpy flows, most probable macro state, Bose-Einstein and Fermi-Dirac statistics, Boltzmann distribution,
evaluation of thermodynamic properties and partition function, covering the various aspects of high-enthalpy flows with
shocks. The final chapter on High Enthalpy Facilities describes the devices to provide hypersonic airflows at high
enthalpy and high-pressure total conditions.
A revised edition to applied gas dynamics with exclusive coverage on jets and additional sets of problems and examples
The revised and updated second edition of Applied Gas Dynamics offers an authoritative guide to the science of gas
dynamics. Written by a noted expert on the topic, the text contains a comprehensive review of the topic; from a definition
of the subject, to the three essential processes of this science: the isentropic process, shock and expansion process, and
Fanno and Rayleigh flows. In this revised edition, there are additional worked examples that highlight many concepts,
including moving shocks, and a section on critical Mach number is included that helps to illuminate the concept. The
second edition also contains new exercise problems with the answers added. In addition, the information on ram jets is
expanded with helpful worked examples. It explores the entire spectrum of the ram jet theory and includes a set of
exercise problems to aid in the understanding of the theory presented. This important text: Includes a wealth of new
solved examples that describe the features involved in the design of gas dynamic devices Contains a chapter on jets; this
is the first textbook material available on high-speed jets Offers comprehensive and simultaneous coverage of both the
theory and application Includes additional information designed to help with an understanding of the material covered
Written for graduate students and advanced undergraduates in aerospace engineering and mechanical engineering,
Applied Gas Dynamics, Second Edition expands on the original edition to include not only the basic information on the
science of gas dynamics but also contains information on high-speed jets.
Fluid mechanics is a core component of many undergraduate engineering courses. It is essential for both students and
lecturers to have a comprehensive, highly illustrated textbook, full of exercises, problems and practical applications to
guide them through their study and teaching. Engineering Fluid Mechanics By William P. Grabel is that book The ISE
version of this comprehensive text is especially priced for the student market and is an essential textbook for
undergraduates (particularly those on mechanical and civil engineering courses) designed to emphasis the physical
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aspects of fluid mechanics and to develop the analytical skills and attitudes of the engineering student. Example
problems follow most of the theory to ensure that students easily grasp the calculations, step by step processes outline
the procedure used, so as to improve the students' problem solving skills. An Appendix is included to present some of the
more general considerations involved in the design process. The author also links fluid mechanics to other core
engineering courses an undergraduate must take (heat transfer, thermodynamics, mechanics of materials, statistics and
dynamics) wherever possible, to build on previously learned knowledge.
Provides a broad and accessible introduction to the field of aerospace engineering, ideal for semester-long courses
Aerospace engineering, the field of engineering focused on the development of aircraft and spacecraft, is taught at
universities in both dedicated aerospace engineering programs as well as in wider mechanical engineering curriculums
around the world-yet accessible introductory textbooks covering all essential areas of the subject are rare. Filling this
significant gap in the market, Introduction to Aerospace Engineering: Basic Principles of Flight provides beginning
students with a strong foundational knowledge of the key concepts they will further explore as they advance through their
studies. Designed to align with the curriculum of a single-semester course, this comprehensive textbook offers a studentfriendly presentation that combines the theoretical and practical aspects of aerospace engineering. Clear and concise
chapters cover the laws of aerodynamics, pressure, and atmospheric modeling, aircraft configurations, the forces of
flight, stability and control, rockets, propulsion, and more. Detailed illustrations, well-defined equations, end-of-chapter
summaries, and ample review questions throughout the text ensure students understand the core topics of
aerodynamics, propulsion, flight mechanics, and aircraft performance. Drawn from the author’s thirty years’ experience
teaching the subject to countless numbers of university students, this much-needed textbook: Explains basic vocabulary
and fundamental aerodynamic concepts Describes aircraft configurations, low-speed aerofoils, high-lift devices, and
rockets Covers essential topics including thrust, propulsion, performance, maneuvers, and stability and control Introduces
each topic in a concise and straightforward manner as students are guided through progressively more advanced
material Includes access to companion website containing a solutions manual and lecture slides for instructors
Introduction to Aerospace Engineering: Basic Principles of Flight is the perfect "one stop" textbook for instructors,
undergraduates, and graduate students in Introduction to Aerospace Engineering or Introduction to Flight courses in
Aerospace Engineering or Mechanical Engineering programs.
Fundamentals of Gas Dynamics, Second Edition isa comprehensively updated new edition and now includes a chapter
on the gas dynamics of steam. It covers the fundamental concepts and governing equations of different flows, and
includes end of chapter exercises based on the practical applications. A number of useful tables on the thermodynamic
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properties of steam are also included. Fundamentals of Gas Dynamics, Second Edition begins with an introduction to
compressible and incompressible flows before covering the fundamentals of one dimensional flows and normal shock
waves. Flows with heat addition and friction are then covered, and quasi one dimensional flows and oblique shock waves
are discussed. Finally the prandtl meyer flow and the flow of steam through nozzles are considered.
New edition of the popular textbook, comprehensively updated throughout and now includes a new dedicated website for
gas dynamic calculations The thoroughly revised and updated third edition of Fundamentals of Gas Dynamics maintains
the focus on gas flows below hypersonic. This targeted approach provides a cohesive and rigorous examination of most
practical engineering problems in this gas dynamics flow regime. The conventional one-dimensional flow approach
together with the role of temperature-entropy diagrams are highlighted throughout. The authors—noted experts in the
field—include a modern computational aid, illustrative charts and tables, and myriad examples of varying degrees of
difficulty to aid in the understanding of the material presented. The updated edition of Fundamentals of Gas Dynamics
includes new sections on the shock tube, the aerospike nozzle, and the gas dynamic laser. The book contains all
equations, tables, and charts necessary to work the problems and exercises in each chapter. This book’s accessible but
rigorous style: Offers a comprehensively updated edition that includes new problems and examples Covers fundamentals
of gas flows targeting those below hypersonic Presents the one-dimensional flow approach and highlights the role of
temperature-entropy diagrams Contains new sections that examine the shock tube, the aerospike nozzle, the gas
dynamic laser, and an expanded coverage of rocket propulsion Explores applications of gas dynamics to aircraft and
rocket engines Includes behavioral objectives, summaries, and check tests to aid with learning Written for students in
mechanical and aerospace engineering and professionals and researchers in the field, the third edition of Fundamentals
of Gas Dynamics has been updated to include recent developments in the field and retains all its learning aids. The
calculator for gas dynamics calculations is available at https://www.oscarbiblarz.com/gascalculator gas dynamics
calculations
From theory and fundamentals to the latest advances in computational and experimental modal analysis, this is the
definitive, updated reference on structural dynamics. This edition updates Professor Craig's classic introduction to
structural dynamics, which has been an invaluable resource for practicing engineers and a textbook for undergraduate
and graduate courses in vibrations and/or structural dynamics. Along with comprehensive coverage of structural
dynamics fundamentals, finite-element-based computational methods, and dynamic testing methods, this Second Edition
includes new and expanded coverage of computational methods, as well as introductions to more advanced topics,
including experimental modal analysis and "active structures." With a systematic approach, it presents solution
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techniques that apply to various engineering disciplines. It discusses single degree-of-freedom (SDOF) systems, multiple
degrees-of-freedom (MDOF) systems, and continuous systems in depth; and includes numeric evaluation of modes and
frequency of MDOF systems; direct integration methods for dynamic response of SDOF systems and MDOF systems;
and component mode synthesis. Numerous illustrative examples help engineers apply the techniques and methods to
challenges they face in the real world. MATLAB(r) is extensively used throughout the book, and many of the .m-files are
made available on the book's Web site. Fundamentals of Structural Dynamics, Second Edition is an indispensable
reference and "refresher course" for engineering professionals; and a textbook for seniors or graduate students in
mechanical engineering, civil engineering, engineering mechanics, or aerospace engineering.
A newly updated and expanded edition that combines theory and applications of turbomachinery while covering several
different types of turbomachinery In mechanical engineering, turbomachinery describes machines that transfer energy
between a rotor and a fluid, including turbines, compressors, and pumps. Aiming for a unified treatment of the subject
matter, with consistent notation and concepts, this new edition of a highly popular book provides all new information on
turbomachinery, and includes 50% more exercises than the previous edition. It allows readers to easily move from a
study of the most successful textbooks on thermodynamics and fluid dynamics to the subject of turbomachinery. The
book also builds concepts systematically as progress is made through each chapter so that the user can progress at their
own pace. Principles of Turbomachinery, 2nd Edition provides comprehensive coverage of everything readers need to
know, including chapters on: thermodynamics, compressible flow, and principles of turbomachinery analysis. The book
also looks at steam turbines, axial turbines, axial compressors, centrifugal compressors and pumps, radial inflow
turbines, hydraulic turbines, hydraulic transmission of power, and wind turbines. New chapters on droplet laden flows of
steam and oblique shocks help make this an incredibly current and well-rounded resource for students and practicing
engineers. Includes 50% more exercises than the previous edition Uses MATLAB or GNU/OCTAVE for all the examples
and exercises for which computer calculations are needed, including those for steam Allows for a smooth transition from
the study of thermodynamics, fluid dynamics, and heat transfer to the subject of turbomachinery for students and
professionals Organizes content so that more difficult material is left to the later sections of each chapter, allowing
instructors to customize and tailor their courses for their students Principles of Turbomachinery is an excellent book for
students and professionals in mechanical, chemical, and aeronautical engineering.
Uncover Effective Engineering Solutions to Practical Problems With its clear explanation of fundamental principles and
emphasis on real world applications, this practical text will motivate readers to learn. The author connects theory and
analysis to practical examples drawn from engineering practice. Readers get a better understanding of how they can
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apply these concepts to develop engineering answers to various problems. By using simple examples that illustrate basic
principles and more complex examples representative of engineering applications throughout the text, the author also
shows readers how fluid mechanics is relevant to the engineering field. These examples will help them develop problemsolving skills, gain physical insight into the material, learn how and when to use approximations and make assumptions,
and understand when these approximations might break down. Key Features of the Text * The underlying physical
concepts are highlighted rather than focusing on the mathematical equations. * Dimensional reasoning is emphasized as
well as the interpretation of the results. * An introduction to engineering in the environment is included to spark reader
interest. * Historical references throughout the chapters provide readers with the rich history of fluid mechanics.
Provides all necessary equations, tables, and charts as well as self tests. Included chapters cover reaction propulsion
systems and real gas effects. Written and organized in a manner that makes it accessible for self learning.
Foundations of Gas Dynamics covers supersonic and subsonic flow phenomena where compressibility of the fluid cannot
be ignored. It finds application in jet and rocket propulsion systems as well as handling industrial gas flow at high speeds.
Students and engineers in the mechanical, aerospace, and chemical disciplines will find it useful. It begins with basic
concepts such as isentropic flows, shock, and supersonic expansion waves in one dimension. These are followed by onedimensional flows with friction and heat exchange. Two-dimensional theory with small perturbations is presented, with its
applications illustrated by supersonic airfoils. Method of characteristics is used for flows with two independent variables,
either with two spatial coordinates or with time variations in one dimension. In later chapters, acoustic wave propagation,
supersonic flow combustion, and unsteady shock formation are treated thoroughly. The book ends with a chapter on
basic hypersonic flow, with a discussion of similarity rules.
Part I: Process design -- Introduction to design -- Process flowsheet development -- Utilities and energy efficient design -Process simulation -- Instrumentation and process control -- Materials of construction -- Capital cost estimating -Estimating revenues and production costs -- Economic evaluation of projects -- Safety and loss prevention -- General site
considerations -- Optimization in design -- Part II: Plant design -- Equipment selection, specification and design -- Design
of pressure vessels -- Design of reactors and mixers -- Separation of fluids -- Separation columns (distillation, absorption
and extraction) -- Specification and design of solids-handling equipment -- Heat transfer equipment -- Transport and
storage of fluids.
This comprehensive text provides basic fundamentals of computational theory and computational methods. The book is
divided into two parts. The first part covers material fundamental to the understanding and application of finite-difference
methods. The second part illustrates the use of such methods in solving different types of complex problems encountered
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in fluid mechanics and heat transfer. The book is replete with worked examples and problems provided at the end of
each chapter.
This book consists of two parts, theory and applications. Part I introduces the kinetic theory of gases with relevance to
molecular energies and intermolecular forces. Part II focuses on how these theories are used to explain real techniques
and phenomena involving gases. By stressing the practical implications, the book explains the theory of gas dynamics in
a highly readable and comprehensive manner.
Covering the main topics in compressible flow, this text provides a supplement to any standard book on gas dynamics. A brief
theory of the subject is presented and all relevant formulae are deduced systematically with many worked examples.
This festschrift in honor of Professor Budugur Lakshminarayana's 60th birthday-based on the proceedings of a symposium on
Turbomachinery Fluid Dynamics and Heat Transfer held recently at The Pennsylvania State University, University Park-provides
authoritative and conclusive research results as well as new insights into complex flow features found in the turbomachinery used
for propulsion, power, and industrial applications. Explaining in detail compressors, heat transfer fields in turbines, computational
fluid dynamics, and unsteady flows, Turbomachinery Fluid Dynamics and Heat Transfer covers: Mixing mechanisms, annulus wall
boundary layers, and the flow field in transonic turbocompressors The numerical implementation of turbulence models in a
computer code Secondary flows, film cooling, and thermal turbulence modeling The visualization method of modeling using liquid
crystals Innovative techniques in the computational modeling of compressor and turbine flows measurement in unsteady flows as
well as axial flows and compressor noise generation And much more Generously illustrated and containing key bibliographic
citations, Turbomachinery Fluid Dynamics and Heat Transfer is an indispensable resource for mechanical, design, aerospace,
marine, manufacturing, materials, industrial, and reliability engineers; and upper-level undergraduate and graduate students in
these disciplines.
Gas Dynamics covers all the material required for mainstream introductory courses in Advanced Fluid Mechanics, and
Compressible Fluid Flow. In order to ensure complete understanding of the physical behaviour of compressible fluid flow and the
principles underlying modern-day industrial experience and techniques, the authors begin with basic one-dimensional steady flow
and progress to introductory two-dimensional flows and unsteady flows. Applications cover aerodynamics, turbomachinery, gas
turbines and common engineering designs. Each chapter begins with basic principles, provides full derivation of results, explores
the theory via worked problems and exercises (answers provided in a separate solutions manual), and has been extensively classtested.
This edition of a very successful and widely adopted book has been brought up-to-date with computer methods and applications
throughout. It makes use of spreadsheet programs, and contains unique procedures that have never appeared before in any gas
dynamics book. KEY TOPICS Chapter topics include basic equations of compressible flow., wave propagation in compressible
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media, isentropic flow of a perfect gas, stationary and moving normal shock waves, oblique shock waves, flow with friction and
with heat addition or heat loss, equations of motion for multidimensional flow, methods of characteristics, special topics in gas
dynamics, and measurement in compressible flow. MARKET: For mechanical and aerospace engineers.
Through ten editions, Fox and McDonald's Introduction to Fluid Mechanics has helped students understand the physical concepts,
basic principles, and analysis methods of fluid mechanics. This market-leading textbook provides a balanced, systematic approach
to mastering critical concepts with the proven Fox-McDonald solution methodology. In-depth yet accessible chapters present
governing equations, clearly state assumptions, and relate mathematical results to corresponding physical behavior. Emphasis is
placed on the use of control volumes to support a practical, theoretically-inclusive problem-solving approach to the subject. Each
comprehensive chapter includes numerous, easy-to-follow examples that illustrate good solution technique and explain
challenging points. A broad range of carefully selected topics describe how to apply the governing equations to various problems,
and explain physical concepts to enable students to model real-world fluid flow situations. Topics include flow measurement,
dimensional analysis and similitude, flow in pipes, ducts, and open channels, fluid machinery, and more. To enhance student
learning, the book incorporates numerous pedagogical features including chapter summaries and learning objectives, end-ofchapter problems, useful equations, and design and open-ended problems that encourage students to apply fluid mechanics
principles to the design of devices and systems.
An introduction to CFD fundamentals and using commercial CFD software to solve engineering problems, designed for the wide
variety of engineering students new to CFD, and for practicing engineers learning CFD for the first time. Combining an appropriate
level of mathematical background, worked examples, computer screen shots, and step by step processes, this book walks the
reader through modeling and computing, as well as interpreting CFD results. The first book in the field aimed at CFD users rather
than developers. New to this edition: A more comprehensive coverage of CFD techniques including discretisation via finite element
and spectral element as well as finite difference and finite volume methods and multigrid method. Coverage of different
approaches to CFD grid generation in order to closely match how CFD meshing is being used in industry. Additional coverage of
high-pressure fluid dynamics and meshless approach to provide a broader overview of the application areas where CFD can be
used. 20% new content
"This book enables engineers to understand the dynamics of rotating machines, starting from the most basic explanations and
then proceeding to detailed numerical models and analysis"--Provided by publisher.
Structural analysis is the corner stone of civil engineering and all students must obtain a thorough understanding of the techniques
available to analyse and predict stress in any structure. The new edition of this popular textbook provides the student with a
comprehensive introduction to all types of structural and stress analysis, starting from an explanation of the basic principles of
statics, normal and shear force and bending moments and torsion. Building on the success of the first edition, new material on
structural dynamics and finite element method has been included. Virtually no prior knowledge of structures is assumed and
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students requiring an accessible and comprehensive insight into stress analysis will find no better book available. Provides a
comprehensive overview of the subject providing an invaluable resource to undergraduate civil engineers and others new to the
subject Includes numerous worked examples and problems to aide in the learning process and develop knowledge and skills Ideal
for classroom and training course usage providing relevant pedagogy

Provides a clear, concise, and self-contained introduction to Computational Fluid Dynamics (CFD) This comprehensively
updated new edition covers the fundamental concepts and main methods of modern Computational Fluid Dynamics
(CFD). With expert guidance and a wealth of useful techniques, the book offers a clear, concise, and accessible account
of the essentials needed to perform and interpret a CFD analysis. The new edition adds a plethora of new information on
such topics as the techniques of interpolation, finite volume discretization on unstructured grids, projection methods, and
RANS turbulence modeling. The book has been thoroughly edited to improve clarity and to reflect the recent changes in
the practice of CFD. It also features a large number of new end-of-chapter problems. All the attractive features that have
contributed to the success of the first edition are retained by this version. The book remains an indispensable guide,
which: Introduces CFD to students and working professionals in the areas of practical applications, such as mechanical,
civil, chemical, biomedical, or environmental engineering Focuses on the needs of someone who wants to apply existing
CFD software and understand how it works, rather than develop new codes Covers all the essential topics, from the
basics of discretization to turbulence modeling and uncertainty analysis Discusses complex issues using simple worked
examples and reinforces learning with problems Is accompanied by a website hosting lecture presentations and a
solution manual Essential Computational Fluid Dynamics, Second Edition is an ideal textbook for senior undergraduate
and graduate students taking their first course on CFD. It is also a useful reference for engineers and scientists working
with CFD applications.
Explosions, and the non-steady shock propagation associated with them, continue to interest researchers working in
different fields of physics and engineering (such as astrophysics and fusion). Based on the author's course in shock
dynamics, this book describes the various analytical methods developed to determine non-steady shock propagation.
These methods offer a simple alternative to the direct numerical integration of the Euler equations and offer a better
insight into the physics of the problem. Professor Lee presents the subject systematically and in a style that is accessible
to graduate students and researchers working in shock dynamics, combustion, high-speed aerodynamics, propulsion and
related topics.
The increasing importance of concepts from compressible fluid flow theory for aeronautical applications makes the
republication of this first-rate text particularly timely. Intended mainly for aeronautics students, the text will also be helpful
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to practicing engineers and scientists who work on problems involving the aerodynamics of compressible fluids. Covering
the general principles of gas dynamics to provide a working understanding of the essentials of gas flow, the contents of
this book form the foundation for a study of the specialized literature and should give the necessary background for
reading original papers on the subject. Topics include introductory concepts from thermodynamics, including entropy,
reciprocity relations, equilibrium conditions, the law of mass action and condensation; one-dimensional gasdynamics, onedimensional wave motion, waves in supersonic flow, flow in ducts and wind tunnels, methods of measurement, the
equations of frictionless flow, small-perturbation theory, transonic flow, effects of viscosity and conductivity, and much
more. The text includes numerous detailed figures and several useful tables, while concluding exercises demonstrate the
application of the material in the text and outline additional subjects. Advanced undergraduate or graduate physics and
engineering students with at least a working knowledge of calculus and basic physics will profit immensely from studying
this outstanding volume.
This book is the second edition of a successful, self-contained text for those students and readers interested in learning
hypersonic flow and high-temperature gas dynamics. Like the first edition, it assumes no prior familiarity with either
subject on the part of the reader. If you have never studied hypersonic and/or high-temperature gas dynamics before,
and if you have never worked extensively in the area, then this book is for you. On the other hand, if you have worked
and/or are working in these areas, and you want a cohesive presentation of the fundamentals, a development of
important theory and techniques, a discussion of the salient results with emphasis on the physical aspects, and a
presentation of modern thinking in these areas, then this book is also for you. In other words, this book is designed for
two roles: (1) as an effective classroom text that can be used with ease by the instructor, and understood with ease by
the student; and (2) as a viable, professional working tool for engineers, scientists, and managers who have any contact
in their jobs with hypersonic and/or high-temperature flow. Because of its success, most of the first edition has been
carried over to the second edition with the addition of much new material. This second edition has updated figures and
data to complement the presentation and discussion of the fundamentals. New to this edition are some educational tools
that the author has found successful in previous books: (1) previews of each chapter written in plain language to inform
the reader why it is important to read and understand the material in the chapter, to highlight the important aspects, and
to whip up the readers interest; (2) design examples scattered throughout the book to illustrate the applic
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