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Heat transfer problems in industry are usually of a very
complex nature, simultaneously involving different
transfer modes such as conduction, convection, radiation
and others. Because of this, very few problems can be
solved analytically and one generally has to resort to
numerical analysis. The boundary element method is a
numerical technique which has been receiving growing
attention for solving heat transfer problems because of
its unique ability to confine the discretization process to
the boundaries of the problem region. This allows major
reductions in the data preparation and computer effort
necessary to solve complex industrial problems. The
purpose of this book is to present efficient algorithms
used in conjunction with the boundary element method
for the solution of steady and transient, linear and nonlinear heat transfer problems. It represents the state-ofthe-art of boundary element applications in the field of
heat transfer, and constitutes essential reading for
researchers and practising engineers involved with this
important topic.
This book consists of expanded and edited versions of
selected papers presented at the Conference on
Numerical Methods in Thermal Problems held in Seattle
in 1983. The papers included cover the current status of
numerical methods for thermal problems. As well as
discussion of the numerical methods now available and
in use, there is consideration of the many applications of
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these problems.
Introduction to heat and mass transfer for advanced
undergraduate and graduate engineering students, used
in classrooms for over 38 years and updated regularly.
Topics include conduction, convection, radiation, and
phase-change. 2019 edition.
This book serves as a training tool for individuals in
industry and academia involved with heat transfer
applications. Although the literature is inundated with
texts emphasizing theory and theoretical derivations, the
goal of this book is to present the subject of heat transfer
from a strictly pragmatic point of view. The book is
divided into four Parts: Introduction, Principles,
Equipment Design Procedures and Applications, and
ABET-related Topics. The first Part provides a series of
chapters concerned with introductory topics that are
required when solving most engineering problems,
including those in heat transfer. The second Part of the
book is concerned with heat transfer principles. Topics
that receive treatment include Steady-state Heat
Conduction, Unsteady-state Heat Conduction, Forced
Convection, Free Convection, Radiation, Boiling and
Condensation, and Cryogenics. Part three (considered
the heart of the book) addresses heat transfer equipment
design procedures and applications. In addition to
providing a detailed treatment of the various types of
heat exchangers, this part also examines the impact of
entropy calculations on exchanger design, and
operation, maintenance and inspection (OM&I), plus
refractory and insulation effects. The concluding Part of
the text examines ABET (Accreditation Board for
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Engineering and Technology) related topics of concern,
including economies and finance, numerical methods,
open-ended problems, ethics, environmental
management, and safety and accident management.
Master the principles and applications of today’s
renewable energy sources and systems Written by a
team of recognized experts and educators, this
authoritative textbook offers comprehensive coverage of
all major renewable energy sources. The book delves
into the main renewable energy topics such as solar,
wind, geothermal, hydropower, biomass, tidal, and wave,
as well as hydrogen and fuel cells. By stressing realworld relevancy and practical applications,
Fundamentals and Applications of Renewable Energy
helps prepare students for a successful career in
renewable energy. The text contains detailed
discussions on the thermodynamics, heat transfer, and
fluid mechanics aspects of renewable energy systems in
addition to technical and economic analyses. Numerous
worked-out example problems and over 850 end-ofchapter review questions reinforce main concepts,
formulations, design, and analysis. Coverage includes:
Renewable energy basics Thermal sciences overview
Fundamentals and applications of Solar energy Wind
energy Hydropower Geothermal energy Biomass energy
Ocean energy Hydrogen and fuel cells • Economics of
renewable energy • Energy and the environment
Completely updated, the seventh edition provides
engineers with an in-depth look at the key concepts in
the field. It incorporates new discussions on emerging
areas of heat transfer, discussing technologies that are
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related to nanotechnology, biomedical engineering and
alternative energy. The example problems are also
updated to better show how to apply the material. And as
engineers follow the rigorous and systematic problemsolving methodology, they'll gain an appreciation for the
richness and beauty of the discipline.
THE FOURTH EDITION IN SI UNITS of Fundamentals
of Thermal-Fluid Sciences presents a balanced coverage
of thermodynamics, fluid mechanics, and heat transfer
packaged in a manner suitable for use in introductory
thermal sciences courses. By emphasizing the physics
and underlying physical phenomena involved, the text
gives students practical examples that allow
development of an understanding of the theoretical
underpinnings of thermal sciences. All the popular
features of the previous edition are retained in this
edition while new ones are added. THIS EDITION
FEATURES: A New Chapter on Power and Refrigeration
Cycles The new Chapter 9 exposes students to the
foundations of power generation and refrigeration in a
well-ordered and compact manner. An Early Introduction
to the First Law of Thermodynamics (Chapter 3) This
chapter establishes a general understanding of energy,
mechanisms of energy transfer, and the concept of
energy balance, thermo-economics, and conversion
efficiency. Learning Objectives Each chapter begins with
an overview of the material to be covered and chapterspecific learning objectives to introduce the material and
to set goals. Developing Physical Intuition A special
effort is made to help students develop an intuitive feel
for underlying physical mechanisms of natural
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phenomena and to gain a mastery of solving practical
problems that an engineer is likely to face in the real
world. New Problems A large number of problems in the
text are modified and many problems are replaced by
new ones. Some of the solved examples are also
replaced by new ones. Upgraded Artwork Much of the
line artwork in the text is upgraded to figures that appear
more three-dimensional and realistic. MEDIA
RESOURCES: Limited Academic Version of EES with
selected text solutions packaged with the text on the
Student DVD. The Online Learning Center
(www.mheducation.asia/olc/cengelFTFS4e) offers online
resources for instructors including PowerPoint® lecture
slides, and complete solutions to homework problems.
McGraw-Hill's Complete Online Solutions Manual
Organization System (http://cosmos.mhhe.com/) allows
instructors to streamline the creation of assignments,
quizzes, and tests by using problems and solutions from
the textbook, as well as their own custom material.

Over the past few decades there has been a prolific
increase in research and development in area of
heat transfer, heat exchangers and their associated
technologies. This book is a collection of current
research in the above mentioned areas and
discusses experimental, theoretical and calculation
approaches and industrial utilizations with modern
ideas and methods to study heat transfer for single
and multiphase systems. The topics considered
include various basic concepts of heat transfer, the
fundamental modes of heat transfer (namely
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conduction, convection and radiation),
thermophysical properties, condensation, boiling,
freezing, innovative experiments, measurement
analysis, theoretical models and simulations, with
many real-world problems and important modern
applications. The book is divided in four sections :
"Heat Transfer in Micro Systems", "Boiling, Freezing
and Condensation Heat Transfer", "Heat Transfer
and its Assessment", "Heat Transfer Calculations",
and each section discusses a wide variety of
techniques, methods and applications in accordance
with the subjects. The combination of theoretical and
experimental investigations with many important
practical applications of current interest will make
this book of interest to researchers, scientists,
engineers and graduate students, who make use of
experimental and theoretical investigations,
assessment and enhancement techniques in this
multidisciplinary field as well as to researchers in
mathematical modelling, computer simulations and
information sciences, who make use of experimental
and theoretical investigations as a means of critical
assessment of models and results derived from
advanced numerical simulations and improvement of
the developed models and numerical methods.
Introduction to Thermodynamics and Heat Transfer
provides balanced coverage of the basic concepts of
thermodynamics and heat transfer.Together with the
clear an numerous illustrations, student-friendly
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writing style, and manageable math, this is an ideal
text for an introductory thermal science course for
non-mechanical engineering majors. Continuing in
the tradition of Cengel/Boles: Thermodynamics, this
lavishly illustrated text presents the key topics in
thermodynamics and heat transfer, in a highly
accessible student-friendly fashion. The flexibly
organized text can accommodate courses that spend
anywhere from 1/3rd to 2/3rds or more of class time
on thermodynamics and the rest on key heat transfer
topics. The intuitive approach is supported by a
wealth of physical explanations and analogies that
draw parallels between the subject and the students'
everyday experiences. Many of the 150 thoroughly
worked out examples and almost 2,000 real-world
problems, highlight applications from civil and
electrical engineering. Over 1,000 illustrations help
students visualize concepts,This approach and
contents make this text an ideal resource for
introduction to thermodynamics and/or thermal
science courses intended for non-mechanical
engineering majors.
Revised extensively ad updated with several new
topics, this book discusses the principles and
applications of "Heat and Mass Tansfer". It is written
with extensive pedagogy, clear explanations adn
examples throughout to elucidate the concepts and
facilitate problem solving.
Thoroughly up-to-date and packed with real world
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examples that apply concepts to engineering
practice, HEAT AND MASS TRANSFER, 2e,
presents the fundamental concepts of heat and
mass transfer, demonstrating their complementary
nature in engineering applications. Comprehensive,
yet more concise than other books for the course,
the Second Edition provides a solid introduction to
the scientific, mathematical, and empirical methods
for treating heat and mass transfer phenomena,
along with the tools needed to assess and solve a
variety of contemporary engineering problems.
Practical guidance throughout helps students learn
to anticipate the reasonable answers for a particular
system or process and understand that there is often
more than one way to solve a particular problem.
Especially strong coverage of radiation view factors
sets the book apart from other texts available for the
course, while a new emphasis on renewable energy
and energy efficiency prepares students for
engineering practice in the 21st century. Important
Notice: Media content referenced within the product
description or the product text may not be available
in the ebook version.
Completely updated, the sixth edition provides
engineers with an in-depth look at the key concepts
in the field. It incorporates new discussions on
emerging areas of heat transfer, discussing
technologies that are related to nanotechnology,
biomedical engineering and alternative energy. The
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example problems are also updated to better show
how to apply the material. And as engineers follow
the rigorous and systematic problem-solving
methodology, they'll gain an appreciation for the
richness and beauty of the discipline.
This text provides balanced coverage of the basic
concepts of thermodynamics and heat transfer.
Together with the illustrations, student-friendly
writing style, and accessible math, this is an ideal
text for an introductory thermal science course for
non-mechanical engineering majors.
This best-selling book in the field provides a
complete introduction to the physical origins of heat
and mass transfer. Noted for its crystal clear
presentation and easy-to-follow problem solving
methodology, Incropera and Dewitt's systematic
approach to the first law develop readers confidence
in using this essential tool for thermal analysis.·
Introduction to Conduction· One-Dimensional,
Steady-State Conduction· Two-Dimensional, SteadyState Conduction· Transient Conduction·
Introduction to Convection· External Flow· Internal
Flow· Free Convection· Boiling and Condensation·
Heat Exchangers· Radiation: Processes and
Properties· Radiation Exchange Between Surfaces·
Diffusion Mass Transfer
Differential Equations for Engineers and Scientists is
intended to be used in a first course on differential
equations taken by science and engineering
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students. It covers the standard topics on differential
equations with a wealth of applications drawn from
engineering and science--with more engineeringspecific examples than any other similar text. The
text is the outcome of the lecture notes developed by
the authors over the years in teaching differential
equations to engineering students.
This bestselling book in the field provides a complete
introduction to the physical origins of heat and mass
transfer. Noted for its crystal clear presentation and
easy-to-follow problem solving methodology,
Incropera and Dewitt's systematic approach to the
first law develops reader confidence in using this
essential tool for thermal analysis. Readers will learn
the meaning of the terminology and physical
principles of heat transfer as well as how to use
requisite inputs for computing heat transfer rates
and/or material temperatures.
Bearing in mind the large relative significance of
problems involved in the removal of heat from the
nuclear reactors and its conversion into other types
of energy, the basic information on thermodynamics
and heat transfer are treated. (Author).
With complete coverage of the basic principles of
heat transfer and a broad range of applications in a
flexible format, 'Heat and Mass Transfer' provides a
blend of fundamental concepts and practical
applications.
An authoritative guide to theory and applications of
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heat transfer in humans Theory and Applications of
Heat Transfer in Humans 2V Set offers a reference
to the field of heating and cooling of tissue, and
associated damage. The author—a noted expert in
the field—presents, in this book, the fundamental
physics and physiology related to the field, along
with some of the recent applications, all in one place,
in such a way as to enable and enrich both beginner
and advanced readers. The book provides a basic
framework that can be used to obtain ‘decent’
estimates of tissue temperatures for various
applications involving tissue heating and/or cooling,
and also presents ways to further develop more
complex methods, if needed, to obtain more
accurate results. The book is arranged in three
sections: The first section, named ‘Physics’,
presents fundamental mathematical frameworks that
can be used as is or combined together forming
more complex tools to determine tissue
temperatures; the second section, named
‘Physiology’, presents ideas and data that provide
the basis for the physiological assumptions needed
to develop successful mathematical tools; and
finally, the third section, named ‘Applications’,
presents examples of how the marriage of the first
two sections are used to solve problems of today
and tomorrow. This important text is the vital
resource that: Offers a reference book in the field of
heating and cooling of tissue, and associated
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damage. Provides a comprehensive theoretical and
experimental basis with biomedical applications
Shows how to develop and implement both, simple
and complex mathematical models to predict tissue
temperatures Includes simple examples and results
so readers can use those results directly or adapt
them for their applications Designed for students,
engineers, and other professionals, a
comprehensive text to the field of heating and
cooling of tissue that includes proven theories with
applications. The author reveals how to develop
simple and complex mathematical models, to predict
tissue heating and/or cooling, and associated
damage.
Finite Difference Methods in Heat Transfer, Second
Edition focuses on finite difference methods and
their application to the solution of heat transfer
problems. Such methods are based on the
discretization of governing equations, initial and
boundary conditions, which then replace a
continuous partial differential problem by a system of
algebraic equations. Finite difference methods are a
versatile tool for scientists and for engineers. This
updated book serves university students taking
graduate-level coursework in heat transfer, as well
as being an important reference for researchers and
engineering. Features Provides a self-contained
approach in finite difference methods for students
and professionals Covers the use of finite difference
Page 12/22

Read Book Heat Transfer By Cengel 2nd Ed
Solution Manual
methods in convective, conductive, and radiative
heat transfer Presents numerical solution techniques
to elliptic, parabolic, and hyperbolic problems
Includes hybrid analytical–numerical approaches
With Wiley’s Enhanced E-Text, you get all the
benefits of a downloadable, reflowable eBook with
added resources to make your study time more
effective, including: • Math XML • Show & Hide
Solutions with automatic feedback • Embedded &
Searchable Equations Fundamentals of Heat and
Mass Transfer 8th Edition has been the gold
standard of heat transfer pedagogy for many
decades, with a commitment to continuous
improvement by four authors’ with more than 150
years of combined experience in heat transfer
education, research and practice. Applying the
rigorous and systematic problem-solving
methodology that this text pioneered an abundance
of examples and problems reveal the richness and
beauty of the discipline. This edition makes heat and
mass transfer more approachable by giving
additional emphasis to fundamental concepts, while
highlighting the relevance of two of today’s most
critical issues: energy and the environment.
This book introduces the fundamental concepts of
inverse heat transfer solutions and their applications for
solving problems in convective, conductive, radiative,
and multi-physics problems. Inverse Heat Transfer:
Fundamentals and Applications, Second Edition includes
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techniques within the Bayesian framework of statistics
for the solution of inverse problems. By modernizing the
classic work of the late Professor M. Necati Özisik and
adding new examples and problems, this new edition
provides a powerful tool for instructors, researchers, and
graduate students studying thermal-fluid systems and
heat transfer. FEATURES Introduces the fundamental
concepts of inverse heat transfer Presents in systematic
fashion the basic steps of powerful inverse solution
techniques Develops inverse techniques of parameter
estimation, function estimation, and state estimation
Applies these inverse techniques to the solution of
practical inverse heat transfer problems Shows inverse
techniques for conduction, convection, radiation, and
multi-physics phenomena M. Necati Özisik (1923–2008)
retired in 1998 as Professor Emeritus of North Carolina
State University’s Mechanical and Aerospace
Engineering Department. Helcio R. B. Orlande is a
Professor of Mechanical Engineering at the Federal
University of Rio de Janeiro (UFRJ), where he was the
Department Head from 2006 to 2007.
This book insures the legacy of the original 1950 classic,
Process Heat Transfer, by Donald Q. Kern. This second
edition book is divided into three parts: Fundamental
Principles; Heat Exchangers; and Other Heat Transfer
Equipment/ Considerations. - Part I provides a series of
chapters concerned with introductory topics that are
required when solving heat transfer problems. This part
of the book deals with topics such as steady-state heat
conduction, unsteady-state conduction, forced
convection, free convection, and radiation. - Part II is
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considered by the authors to be the “meat” of the book –
addressing heat transfer equipment design procedures
and applications. In addition to providing a more
meaningful treatment of the various types of heat
exchangers, this part also examines the impact of
entropy calculations on exchanger design. - Part III of the
book examines other related topics of interest, including
boiling and condensation, refrigeration and cryogenics,
boilers, cooling towers and quenchers, batch and
unsteady-state processes, health & safety and the
accompanying topic of risk. An Appendix is also
included. What is new in the 2nd edition Changes that
are addressed in the 2nd edition so that Kern’s original
work continues to remain relevant in 21st century
process engineering include: - Updated Heat Exchanger
Design - Increased Number of Illustrative Examples Energy Conservation/ Entropy Considerations Environmental Considerations - Health & Safety - Risk
Assessment - Refrigeration and Cryogenics - Inclusion of
SI Units
"Heat and mass transfer is a basic science that deals
with the rate of transfer of thermal energy. It is an
exciting and fascinating subject with unlimited practical
applications ranging from biological systems to common
household appliances, residential and commercial
buildings, industrial processes, electronic devices, and
food processing. Students are assumed to have an
adequate background in calculus and physics"-This book provides engineers with the tools to solve realworld heat transfer problems. It includes advanced topics
not covered in other books on the subject. The examples
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are complex and timely problems that are inherently
interesting. It integrates Maple, MATLAB, FEHT, and
Engineering Equation Solver (EES) directly with the heat
transfer material.
This book presents a comprehensive treatment of the
essential fundamentals of the topics that should be
taught as the first-level course in Heat Transfer to the
students of engineering disciplines. The book is
designed to stimulate student learning through clear,
concise language. The theoretical content is well
balanced with the problem-solving methodology
necessary for developing an orderly approach to solving
a variety of engineering problems. The book provides
adequate mathematical rigour to help students achieve a
sound understanding of the physical processes involved.
Key Features : A well-balanced coverage between
analytical treatments, physical concepts and practical
demonstrations. Analytical descriptions of theories
pertaining to different modes of heat transfer by the
application of conservation equations to control volume
and also by the application of conservation equations in
differential form like continuity equation, Navier–Stokes
equations and energy equation. A short description of
convective heat transfer based on physical
understanding and practical applications without going
into mathematical analyses (Chapter 5). A
comprehensive description of the principles of convective
heat transfer based on mathematical foundation of fluid
mechanics with generalized analytical treatments
(Chapters 6, 7 and 8). A separate chapter describing the
basic mechanisms and principles of mass transfer
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showing the development of mathematical formulations
and finding the solution of simple mass transfer
problems. A summary at the end of each chapter to
highlight key terminologies and concepts and important
formulae developed in that chapter. A number of workedout examples throughout the text, review questions, and
exercise problems (with answers) at the end of each
chapter. This book is appropriate for a one-semester
course in Heat Transfer for undergraduate engineering
students pursuing careers in mechanical, metallurgical,
aerospace and chemical disciplines.
CD-ROM contains: the limited academic version of
Engineering equation solver(EES) with homework
problems.
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 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.
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Newtonian 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, 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.
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
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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 singledimension fins of the earliereditions to new populations of
configurations: tapered ducts,plates with multiscale features,
dendritic fins, duct and plateassemblies (packages) for heat
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.
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
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spherical coordinate system Solution of the heat 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 Onedimensional 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.
Cutting-edge heat transfer principles and design applications
Apply advanced heat transfer concepts to your chemical,
petrochemical, and refining equipment designs using the
detailed information contained in this comprehensive volume.
Filled with valuable graphs, tables, and charts, Heat Transfer
in Process Engineering covers the latest analytical and
empirical methods for use with current industry software.
Select heat transfer equipment, make better use of design
software, calculate heat transfer coefficients, troubleshoot
your heat transfer process, and comply with design and
construction standards. Heat Transfer in Process Engineering
allows you to: Review heat transfer principles with a direct
focus on process equipment design Design, rate, and specify
shell and tube, plate, and hairpin heat exchangers Design,
rate, and specify air coolers with plain or finned tubes Design,
rate, and specify different types of condensers with tube or
shellside condensation for pure fluids or multicomponent
mixtures Understand the principles and correlations of boiling
heat transfer, with their limits on and applications to different
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types of reboiler design Apply correlations for fired heater
ratings, for radiant and convective zones, and calculate fuel
efficiency Obtain a set of useful Excel worksheets for process
heat transfer calculations
This survey of thermal systems engineering combines
coverage of thermodynamics, fluid flow, and heat transfer in
one volume. Developed by leading educators in the field, this
book sets the standard for those interested in the thermalfluids market. Drawing on the best of what works from market
leading texts in thermodynamics (Moran), fluids (Munson) and
heat transfer (Incropera), this book introduces thermal
engineering using a systems focus, introduces structured
problem-solving techniques, and provides applications of
interest to all engineers.
Heat Transfer Tools with CD-ROM is the first resource to
effectively link project-based learning to introductory Heat
Transfer courses. This effective software package offers
multiple projects developed to provide students with a new
dimension in exploring design and working with open-ended
problems.The CD-ROM, included with the text, offers
assorted project work in a combination of spreadsheet
formats, Visual Basic executables, Windows help files and
Fortran .dll files. The interface is intuitive, providing graphics
and boxes for inputting math information for each project, and
leading students to a better understanding of major
equations.Features:· Students gain experience using the
computer to explore designs and solve open-ended
problems.· The CD-ROM does not require any advanced
systems resources -- it will work on any Windows machine
with basic memory resources (64K) and a graphics card·
Modern, research-based numerical algorithms function
behind the scenes in most of the nine "canned" modules.
Thorough write-ups of most of these algorithms are included
as "pdf" files on the CD-ROM.· Modern custom user
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interfaces coupled with extensive use of graphical displays
allow users to test parameters and to visualize and
understand the underlying physics. This software was created
solely for instruction use! The modules are NOT strippeddown versions of a professional Computational Fluid
Dynamics (CFD) package. With no extraneous inputs and
outputs, these modules have virtually no learning curve.
"Learning the software" is learning the heat transfer!· In
addition to the nine Visual Basic/Fortran modules, six projects
intended for implementation by students are provided.· A
separate appendix on the CD-ROM teaches students
everything they need to know about Visual Basic for
Applications (VBA), the extremely powerful and flexible
programming language incorporated into Excel.· Instructors
can use these modules as lecture aids in a classroom
equipped with a projection system or as the nucleus of a
"hands-on" approach to heat transfer instruction in a
computer classroom.· All the "canned" modules can be
verified for at least some parameters by comparison with
traditional analytical solutions or experimental data.
Verification of results is stressed throughout.· Introduces
students to Computational Fluid Dynamics (CFD) by
application to simple, fundamental problems. In contrast
many practicing engineers are introduced to CFD only
through two- or three-day short courses provided by vendors.·
Several of these modules have been under development for
up to 15 years. Nearly all Visual Basic modules have been
classroom-tested at the undergraduate level five times and at
the graduate level twice. They have been debugged and
enhanced extensively during that time.
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