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In this monograph Prof. Pramanick explicates the
law of motive force, a fundamental law of nature that
can be observed and appreciated as an addition to
the existing laws of thermodynamics. This
unmistakable and remarkable tendency of nature is
equally applicable to all other branches of studies.
He first conceptualized the law of motive force in
1989, when he was an undergraduate student. Here
he reports various applications of the law in the area
of thermodynamics, heat transfer, fluid mechanics
and solid mechanics, and shows how it is possible to
solve analytically century-old unsolved problems
through its application. This book offers a
comprehensive account of the law and its relation to
other laws and principles, such as the generalized
conservation principle, variational formulation,
Fermat’s principle, Bejan’s constructal law, entropy
generation minimization, Bejan’s method of
intersecting asymptotes and equipartition principle.
Furthermore, the author addresses some interrelated
fundamental problems of contemporary interest,
especially to thermodynamicists, by combining
analytical methods, physical reasoning and the
proposed law of motive force. This foundational work
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is a valuable reading for both students and
researchers in exact as well as non-exact sciences
and, at the same time, a pleasant learning
experience for the novice.
Eshbach's Handbook of Engineering Fundamentals,
the standard engineering reference work for over fifty
years, has been updated and revised in this Fourth
Edition. The coverage of the revised Handbook
addresses all the fundamental subdivisions of
engineering, including electronics, controls, fluids,
with a special emphasis on the various elements of
mechanical and aerospace engineering. The Fourth
Edition includes entirely new chapters on materials,
acoustics, and computers. In addition, all chapters
have been rewritten and revised to reflect changes
since the previous edition of the Handbook was
published. The coverage is organized around these
main subjects: mathematical and physical units,
standards, and tables; mathematics; mechanics of
rigid bodies; mechanics of deformable bodies;
mechanics of incompressible fluids; aeronautics;
astronautics; automatic control; computer science;
engineering thermodynamics and heat transfer;
electromagnetic and circuits; electronics; radiation,
light, and acoustics; chemistry; engineering
economics; and properties of materials. As in the
previous editions, the coverage is given in capsule
form to give the reader a basic understanding of the
topic. References to more specific literature are also
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provided with each entry.
Good,No Highlights,No Markup,all pages are intact,
Slight Shelfwear,may have the corners slightly
dented, may have slight color changes/slightly
damaged spine.
Reveals how recurring patterns in nature are
accounted for by a single governing principle of
physics, explaining how all designs in the world from
biological life to inanimate systems evolve in a
sequence of ever-improving designs that facilitate
flow.
From engineering fluid mechanics to power systems,
information coding theory and other fields, entropy is
key to maximizing performance in engineering
systems. It serves a vital role in achieving the upper
limits of efficiency of industrial processes and quality
of manufactured products. Entropy based design
(EBD) can shed new light on various flow processes,
ranging from optimized flow configurations in an
aircraft engine to highly ordered crystal structures in
a turbine blade. Entropy Based Design of Fluid
Engineering Systems provides an overview of EBD
as an emerging technology with applications to
aerospace, microfluidics, heat transfer, and other
disciplines. The text extends past analytical methods
of Entropy Generation Minimization to numerical
simulations involving more complex configurations
and experimental measurement techniques. The
book begins with an extensive development of basic
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concepts, including the mathematical properties of
entropy and exergy, as well as statistical and
numerical formulations of the second law. It then
goes on to describe topics related to incompressible
flows and the Second Law in microfluidic systems.
The authors develop computational and
experimental methods for identifying problem
regions within a system through the local rates of
entropy production. With these techniques,
designers can use EBD to focus on particular
regions where design modifications can be made to
improve system performance. Numerous case
studies illustrate the concepts in each chapter, and
cover an array of applications including supersonic
flows, condensation and turbulence. A one-of-a-kind
reference, Entropy Based Design of Fluid
Engineering Systems outlines new advances
showing how local irreversibilities can be detected in
complex configurations so that engineering devices
can be re-designed locally to improve overall
performance.
This updated edition of a widely admired text
provides a user-friendly introduction to the field that
requires only routine mathematics. The book starts
with the elements of fluid mechanics and heat
transfer, and covers a wide range of applications
from fibrous insulation and catalytic reactors to
geological strata, nuclear waste disposal,
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generating materials. As the standard reference in
the field, this book will be essential to researchers
and practicing engineers, while remaining an
accessible introduction for graduate students and
others entering the field. The new edition features
2700 new references covering a number of rapidly
expanding fields, including the heat transfer
properties of nanofluids and applications involving
local thermal non-equilibrium and microfluidic
effects.
Although the basic theories of thermodynamics are
adequately covered by a number of existing texts,
there is little literature that addresses more
advanced topics. In this comprehensive work the
author redresses this balance, drawing on his twentyfive years of experience of teaching thermodynamics
at undergraduate and postgraduate level, to produce
a definitive text to cover thoroughly, advanced
syllabuses. The book introduces the basic concepts
which apply over the whole range of new
technologies, considering: a new approach to cycles,
enabling their irreversibility to be taken into account;
a detailed study of combustion to show how the
chemical energy in a fuel is converted into thermal
energy and emissions; an analysis of fuel cells to
give an understanding of the direct conversion of
chemical energy to electrical power; a detailed study
of property relationships to enable more
sophisticated analyses to be made of both high and
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low temperature plant and irreversible
thermodynamics, whose principles might hold a key
to new ways of efficiently covering energy to power
(e.g. solar energy, fuel cells). Worked examples are
included in most of the chapters, followed by
exercises with solutions. By developing
thermodynamics from an explicitly equilibrium
perspective, showing how all systems attempt to
reach a state of equilibrium, and the effects of these
systems when they cannot, the result is an
unparalleled insight into the more advanced
considerations when converting any form of energy
into power, that will prove invaluable to students and
professional engineers of all disciplines.
The long-awaited revision of the bestseller on heat
conduction Heat Conduction, Third Edition is an update
of the classic text on heat conduction, replacing some of
the coverage of numerical methods with content on
micro- and nanoscale heat transfer. With an emphasis
on the mathematics and underlying physics, this new
edition has considerable depth and analytical rigor,
providing a systematic framework for each solution
scheme with attention to boundary conditions and energy
conservation. Chapter coverage includes: Heat
conduction fundamentals Orthogonal functions,
boundary value problems, and the Fourier Series The
separation of variables in the rectangular coordinate
system The separation of variables in the cylindrical
coordinate system The separation of variables in the
spherical coordinate system Solution of the heat
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equation for semi-infinite and infinite domains The use of
Duhamel's theorem The use of Green's function for
solution of heat conduction The use of the Laplace
transform One-dimensional composite medium Moving
heat source problems Phase-change problems
Approximate analytic methods Integral-transform
technique Heat conduction in anisotropic solids
Introduction to microscale heat conduction In addition,
new capstone examples are included in this edition and
extensive problems, cases, and examples have been
thoroughly updated. A solutions manual is also available.
Heat Conduction is appropriate reading for students in
mainstream courses of conduction heat transfer,
students in mechanical engineering, and engineers in
research and design functions throughout industry.
Design happens everywhere, whether in animate objects
(e.g., dendritic lung structures, bacterial colonies, and
corals), inanimate patterns (river basins, beach slope,
and dendritic crystals), social dynamics (pedestrian
traffic flows), or engineered systems (heat dissipation in
electronic circuitry). This “design in nature” often takes
on remarkably similar patterns, which can be explained
under one unifying Constructal Law. This book explores
the unifying power of the Constructal Law and its
applications in all domains of design generation and
evolution, ranging from biology and geophysics to
globalization, energy, sustainability, and security. The
Constructal Law accounts for the universal tendency of
flow systems to morph into evolving configurations that
provide greater and easier access over time. The
Constructal Law resolves the many and contradictory ad
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hoc statements of “optimality”, end design, and destiny
in nature, such as minimum and maximum entropy
production and minimum and maximum flow resistance,
and also explains the designs that are observed and
copied in biomimetics. Constructal Law and the Unifying
Principle of Design covers the fundamentals of
Constructal Theory and Design, as well as presenting a
variety of state-of-the-art applications. Experts from the
biological, physical and social sciences demonstrate the
unification of all design phenomena in nature, and apply
this knowledge to novel designs in modern engineering,
such as vascularization for self-healing and self-cooling
materials for aircraft, and tree fins and cavities for heat
transfer enhancement.
Filling the gap between basic undergraduate courses
and advanced graduate courses, this text explains how
to analyze and solve conduction, convection, and
radiation heat transfer problems analytically. It describes
many well-known analytical methods and their solutions,
such as Bessel functions, separation of variables,
similarity method, integral method, and matrix inversion
method. Developed from the author's 30 years of
teaching, the text also presents step-by-step
mathematical formula derivations, analytical solution
procedures, and numerous demonstration examples of
heat transfer applications.
Advanced Engineering ThermodynamicsJohn Wiley &
Sons
Advanced Thermodynamics Engineering, Second Edition
is designed for readers who need to understand and
apply the engineering physics of thermodynamic
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concepts. It employs a self-teaching format that
reinforces presentation of critical concepts, mathematical
relationships, and equations with concrete physical
examples and explanations of applications—to help
readers apply principles to their own real-world
problems. Less Mathematical/Theoretical
Derivations—More Focus on Practical Application
Because both students and professionals must grasp
theory almost immediately in this ever-changing
electronic era, this book—now completely in decimal
outline format—uses a phenomenological approach to
problems, making advanced concepts easier to
understand. After a decade teaching advanced
thermodynamics, the authors infuse their own style and
tailor content based on their observations as professional
engineers, as well as feedback from their students.
Condensing more esoteric material to focus on practical
uses for this continuously evolving area of science, this
book is filled with revised problems and extensive tables
on thermodynamic properties and other useful
information. The authors include an abundance of
examples, figures, and illustrations to clarify presented
ideas, and additional material and software tools are
available for download. The result is a powerful, practical
instructional tool that gives readers a strong conceptual
foundation on which to build a solid, functional
understanding of thermodynamics engineering.
One of the goals of An Introduction to Applied Statistical
Thermodynamics is to introduce readers to the
fundamental ideas and engineering uses of statistical
thermodynamics, and the equilibrium part of the
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statistical mechanics. This text emphasises on nano and
bio technologies, molecular level descriptions and
understandings offered by statistical mechanics. It
provides an introduction to the simplest forms of Monte
Carlo and molecular dynamics simulation (albeit only for
simple spherical molecules) and user-friendly MATLAB
programs for doing such simulations, and also some
other calculations. The purpose of this text is to provide a
readable introduction to statistical thermodynamics,
show its utility and the way the results obtained lead to
useful generalisations for practical application. The text
also illustrates the difficulties that arise in the statistical
thermodynamics of dense fluids as seen in the
discussion of liquids.
Chapters contributed by thirty world-renown experts. *
Covers all aspects of heat transfer, including micro-scale
and heat transfer in electronic equipment. * An
associated Web site offers computer formulations on
thermophysical properties that provide the most up-todate values.
This book describes the state of the art at the interface
between energy and environmental research. The
contributing authors are some of the world leaders in
research and education on energy and environmental topics.
The coverage is worth noting for its breadth and depth.
Written by leaders in research and education, this book is an
excellent text or supplement for undergraduate and graduate
courses on energy engineering and environmental science.
This comprehensive text covers principles and applications
with an emphasis on the theoretical modeling of combustion.
Addresses chemical thermodynamics and kinetics,
conservation equations for multi-component reacting flows,
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deflagration and detonation waves, premixed laminar flames,
spray combustion of fuel droplets, ignition, and related topics.
Many examples are included to demonstrate the application
of theory. Emphasizes the use of digital computers for
solutions.
This book presents the diverse and rapidly expanding field of
Entropy Generation Minimization (EGM), the method of
thermodynamic optimization of real devices. The underlying
principles of the EGM method - also referred to as
"thermodynamic optimization," "thermodynamic design," and
"finite time thermodynamics" - are thoroughly discussed, and
the method's applications to real devices are clearly
illustrated. The EGM field has experienced tremendous
growth during the 1980s and 1990s. This book places EGM's
growth in perspective by reviewing both sides of the field engineering and physics. Special emphasis is given to
chronology and to the relationship between the more recent
work and the pioneering work that outlined the method and
the field. Entropy Generation Minimization combines the
fundamental principles of thermodynamics, heat transfer, and
fluid mechanics. EGM applies these principles to the
modeling and optimization of real systems and processes that
are characterized by finite size and finite time constraints, and
are limited by heat and mass transfer and fluid flow
irreversibilities. Entropy Generation Minimization provides a
straightforward presentation of the principles of the EGM
method, and features examples that elucidate concepts and
identify recent EGM advances in engineering and physics.
Modern advances include the optimization of storage by
melting and solidification; heat exchanger design; power from
hot-dry-rock deposits; the on & off operation of defrosting
refrigerators and power plants with fouled heat exchangers;
the production of ice and other solids; the maximization of
power output in simple power plant models with heat transfer
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irreversibilities; the minimization of refrigerator power input in
simple models; and the optimal collection and use of solar
energy.
A Rigorous Mathematical Approach To Identifying A Set Of
Design Alternatives And Selecting The Best Candidate From
Within That Set, Engineering Optimization Was Developed As
A Means Of Helping Engineers To Design Systems That Are
Both More Efficient And Less Expensive And To Develop
New Ways Of Improving The Performance Of Existing
Systems.Thanks To The Breathtaking Growth In Computer
Technology That Has Occurred Over The Past Decade,
Optimization Techniques Can Now Be Used To Find Creative
Solutions To Larger, More Complex Problems Than Ever
Before. As A Consequence, Optimization Is Now Viewed As
An Indispensable Tool Of The Trade For Engineers Working
In Many Different Industries, Especially The Aerospace,
Automotive, Chemical, Electrical, And Manufacturing
Industries.In Engineering Optimization, Professor Singiresu S.
Rao Provides An Application-Oriented Presentation Of The
Full Array Of Classical And Newly Developed Optimization
Techniques Now Being Used By Engineers In A Wide Range
Of Industries. Essential Proofs And Explanations Of The
Various Techniques Are Given In A Straightforward, UserFriendly Manner, And Each Method Is Copiously Illustrated
With Real-World Examples That Demonstrate How To
Maximize Desired Benefits While Minimizing Negative
Aspects Of Project Design.Comprehensive, Authoritative, UpTo-Date, Engineering Optimization Provides In-Depth
Coverage Of Linear And Nonlinear Programming, Dynamic
Programming, Integer Programming, And Stochastic
Programming Techniques As Well As Several Breakthrough
Methods, Including Genetic Algorithms, Simulated Annealing,
And Neural Network-Based And Fuzzy Optimization
Techniques.Designed To Function Equally Well As Either A
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Professional Reference Or A Graduate-Level Text,
Engineering Optimization Features Many Solved Problems
Taken From Several Engineering Fields, As Well As Review
Questions, Important Figures, And Helpful
References.Engineering Optimization Is A Valuable Working
Resource For Engineers Employed In Practically All
Technological Industries. It Is Also A Superior Didactic Tool
For Graduate Students Of Mechanical, Civil, Electrical,
Chemical And Aerospace Engineering.
The book begins with familiar designs found all around and
inside us (such as the ‘trees’ of river basins, human lungs,
blood and city traffic). It then shows how all flow systems are
driven by power from natural engines everywhere, and how
they are endlessly shaped because of freedom. Finally,
Professor Bejan explains how people, like everything else
that moves on earth, are driven by power derived from our
“engines” that consume fuel and food, and that our
movement dissipates the power completely and changes
constantly for greater access, economies of scale, efficiency,
innovation and life. Written for wide audiences of all ages,
including readers interested in science, patterns in nature,
similarity and non-uniformity, history and the future, and those
just interested in having fun with ideas, the book shows how
many “design change” concepts acquire a solid scientific
footing and how they exist with the evolution of nature,
society, technology and science.
Heat and fluid flow in fluid-saturated porous media has
become increas ingly more attractive to researchers and thus
it has become a very pro ductive field for many researchers
and practical engineers in very diverse range of fields. The
great interest in the topic stems from its widespread number
of different practical applications in modern industries and in
many environmental issues, such as nuclear waste
management, build ing thermal insulators, geothermal power
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plants, grain storage, etc. In building sciences and thermal
insulation engineering, an appreciable in sulating effect has
been derived by placing porous material in the gap between
the cavity walls and multishield structures of nuclear reactors
between the pressure vessel and the reactor. Geophysical
applications include modeling of the spread of pollutants (e.
g. radioactive mater ial), water movements in geothermal
reservoirs, enhanced recovery of petroleum reservoirs, etc.
These, and many other, important practical applications have
resulted in a rapid expansion of research in the general area
of porous media and thus generated a vast amount of both
theor etical and experimental research work. It has attracted
the attention of industrialists, engineers and scientists from
many varying disciplines, such as applied mathematics,
chemical, civil, environmental, mechanical and nuclear
engineering, geothermal physics, food science, medicine, etc.
This book contains some of the contributions to the NATO
Advanced Study Institute on Emerging Technologies and
Techniques in Porous Media that was held in Neptun-Olimp,
Constanta, Black Sea, Romania on 9-20 June, 2003.
The Physics of Life explores the roots of the big question by
examining the deepest urges and properties of living things,
both animate and inanimate: how to live longer, with food,
warmth, power, movement and free access to other people
and surroundings. Bejan explores controversial and relevant
issues such as sustainability, water and food supply, fuel, and
economy, to critique the state in which the world understands
positions of power and freedom. Breaking down concepts
such as desire and power, sports health and culture, the state
of economy, water and energy, politics and distribution, Bejan
uses the language of physics to explain how each system
works in order to clarify the meaning of evolution in its
broadest scientific sense, moving the reader towards a better
understanding of the world's systems and the natural
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evolution of cultural and political development. The Physics of
Life argues that the evolution phenomenon is much broader
and older than the evolutionary designs that constitute the
biosphere, empowering readers with a new view of the globe
and the future, revealing that the urge to have better ideas
has the same physical effect as the urge to have better laws
and better government. This is evolution explained loudly but
also elegantly, forging a path that flows sustainability.

Emphasizing an interdisciplinary approach to thermal
engineering which attempts to accurately reflect practice
and problems in the field, this textbook integrates key
industrial applications into three traditional content areas:
conduction, convection and radiation.
A new edition of the bestseller on convection
heattransfer A revised edition of the industry classic,
Convection HeatTransfer, Fourth Edition, chronicles how
the field of heattransfer has grown and prospered over
the last two decades. Thisnew edition is more
accessible, while not sacrificing its thoroughtreatment of
the most up-to-date information on current researchand
applications in the field. One of the foremost leaders in
the field, Adrian Bejan haspioneered and taught many of
the methods and practices commonlyused in the industry
today. He continues this book's long-standingrole as an
inspiring, optimal study tool by providing: Coverage of
how convection affects performance, and howconvective
flows can be configured so that performance isenhanced
How convective configurations have been evolving, from
the flatplates, smooth pipes, and single-dimension fins of
the earliereditions to new populations of configurations:
tapered ducts,plates with multiscale features, dendritic
fins, duct and plateassemblies (packages) for heat
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transfer density and compactness,etc. New, updated,
and enhanced examples and problems that reflectthe
author's research and advances in the field since the
lastedition A solutions manual Complete with hundreds
of informative and originalillustrations, Convection Heat
Transfer, Fourth Edition isthe most comprehensive and
approachable text for students inschools of mechanical
engineering.
Adrian Bejan has left a mark already on the development
of heat transfer, its methodology and language. He
pioneered the methods of entropy generation
minimization, scale analysis, heatline visualization of
convection, and buckling flows. He is the recipient of the
Heat Transfer Memorial Award, Science (1994), the
James Harry Potter Gold Medal (1990), and the Gustus
L. Larson Memorial Award (1988), all from the American
Society of Mechanical Engineers.
Furthermore, a chapter on the microscopic implications
of the entropy function and the second law is also
included.
Constructal Theory of Social Dynamics brings together
for the first time social scientists and engineers who
present predictive theory of social organization, as a
conglomerate of mating flows that morph in time to flow
more easily. The book offers a new way to look at social
phenomena as part of natural phenomena, and
examines a new domain of application of engineering
such as thermodynamic optimization, thermoeconomics
and "design as science".
Questions and answers explore various aspects of
astronomy, including the solar system, stars, planets,
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moons, asteroids, and comets. Full-color illustrations.
Series in Computational Physics Steven A. Gottlieb and
Rubin H. Landau, Series Editors Introduction to Python
for Science and Engineering This guide offers a quick
and incisive introduction to Python programming for
anyone. The author has carefully developed a concise
approach to using Python in any discipline of science
and engineering, with plenty of examples, practical hints,
and insider tips. Readers will see why Python is such a
widely appealing program, and learn the basics of
syntax, data structures, input and output, plotting,
conditionals and loops, user-defined functions, curve
fitting, numerical routines, animation, and visualization.
The author teaches by example and assumes no
programming background for the reader. David J. Pine is
the Silver Professor and Professor of Physics at New
York University, and Chair of the Department of
Chemical and Biomolecular Engineering at the NYU
Tandon School of Engineering. He is an elected fellow of
the American Physical Society and American Association
for the Advancement of Science (AAAS), and is a
Guggenheim Fellow.

Seemingly universal geometric forms unite the flow
systems of engineering and nature. For example,
tree-shaped flows can be seen in computers, lungs,
dendritic crystals, urban street patterns, and
communication links. In this groundbreaking book,
Adrian Bejan considers the design and optimization
of engineered systems and discovers a deterministic
principle of the generation of geometric form in
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natural systems. Shape and structure spring from
the struggle for better performance in both
engineering and nature. This idea is the basis of the
new constructal theory: the objective and constraints
principle used in engineering is the same
mechanism from which the geometry in natural flow
systems emerges. From heat exchangers to river
channels, the book draws many parallels between
the engineered and the natural world. Among the
topics covered are mechanical structure, thermal
structure, heat trees, ducts and rivers, turbulent
structure, and structure in transportation and
economics. The numerous illustrations, examples,
and homework problems in every chapter make this
an ideal text for engineering design courses. Its
provocative ideas will also appeal to a broad range
of readers in engineering, natural sciences,
economics, and business.
Internal combustion engines still have a potential for
substantial improvements, particularly with regard to
fuel efficiency and environmental compatibility.
These goals can be achieved with help of control
systems. Modeling and Control of Internal
Combustion Engines (ICE) addresses these issues
by offering an introduction to cost-effective modelbased control system design for ICE. The primary
emphasis is put on the ICE and its auxiliary devices.
Mathematical models for these processes are
developed in the text and selected feedforward and
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feedback control problems are discussed. The
appendix contains a summary of the most important
controller analysis and design methods, and a case
study that analyzes a simplified idle-speed control
problem. The book is written for students interested
in the design of classical and novel ICE control
systems.
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 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
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knowledge. The growing demand for sustainability
and energy efficiency has shined a spotlight on the
real-world 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 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.
A comprehensive and rigorous introduction to
thermal system designfrom a contemporary
perspective Thermal Design and Optimization offers
readers a lucid introductionto the latest
methodologies for the design of thermal systems
andemphasizes engineering economics, system
simulation, andoptimization methods. The methods
of exergy analysis, entropygeneration minimization,
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and thermoeconomics are incorporated in
anevolutionary manner. This book is one of the few
sources available that addresses
therecommendations of the Accreditation Board for
Engineering andTechnology for new courses in
design engineering. Intended forclassroom use as
well as self-study, the text provides a review
offundamental concepts, extensive reference lists,
end-of-chapterproblem sets, helpful appendices, and
a comprehensive case studythat is followed
throughout the text. Contents include: * Introduction
to Thermal System Design * Thermodynamics,
Modeling, and Design Analysis * Exergy Analysis *
Heat Transfer, Modeling, and Design Analysis *
Applications with Heat and Fluid Flow * Applications
with Thermodynamics and Heat and Fluid Flow *
Economic Analysis * Thermoeconomic Analysis and
Evaluation * Thermoeconomic Optimization Thermal
Design and Optimization offers engineering
students,practicing engineers, and technical
managers a comprehensive andrigorous introduction
to thermal system design and optimizationfrom a
distinctly contemporary perspective. Unlike
traditionalbooks that are largely oriented toward
design analysis andcomponents, this forwardthinking book aligns itself with anincreasing number
of active designers who believe that moreeffective,
system-oriented design methods are needed.
Thermal Design and Optimization offers a lucid
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presentation ofthermodynamics, heat transfer, and
fluid mechanics as they areapplied to the design of
thermal systems. This book broadens thescope of
engineering design by placing a strong emphasis
onengineering economics, system simulation, and
optimizationtechniques. Opening with a concise
review of fundamentals, itdevelops design methods
within a framework of industrialapplications that
gradually increase in complexity. Theseapplications
include, among others, power generation by large
andsmall systems, and cryogenic systems for the
manufacturing,chemical, and food processing
industries. This unique book draws on the best
contemporary thinking aboutdesign and design
methodology, including discussions of
concurrentdesign and quality function deployment.
Recent developments basedon the second law of
thermodynamics are also included, especiallythe use
of exergy analysis, entropy generation minimization,
andthermoeconomics. To demonstrate the
application of important designprinciples introduced,
a single case study involving the design ofa
cogeneration system is followed throughout the
book. In addition, Thermal Design and Optimization
is one of the best newsources available for meeting
the recommendations of theAccreditation Board for
Engineering and Technology for more
designemphasis in engineering curricula. Supported
by extensive reference lists, end-of-chapter
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problemsets, and helpful appendices, this is a
superb text for both theclassroom and self-study,
and for use in industrial design,development, and
research. A detailed solutions manual is
availablefrom the publisher.
A comprehensive assessment of the methodologies
of thermodynamic optimization, exergy analysis and
thermoeconomics, and their application to the design
of efficient and environmentally sound energy
systems. The chapters are organized in a sequence
that begins with pure thermodynamics and
progresses towards the blending of thermodynamics
with other disciplines, such as heat transfer and cost
accounting. Three methods of analysis stand out:
entropy generation minimization, exergy (or
availability) analysis, and thermoeconomics. The
book reviews current directions in a field that is both
extremely important and intellectually alive.
Additionally, new directions for research on
thermodynamics and optimization are revealed.
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