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Principles of Heat and Mass TransferJohn Wiley &
SonsFundamentals of Heat and Mass TransferJohn
Wiley & Sons
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, Steady-
State 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
The presentation is built around four central learning
objectives: The reader should internalize the
meaning of the terminology and physical principles
associated with heat transfer The reader should be
able to delineate pertinent transport phenomena for
any process or system involving heat transfer The
reader should be able to use requisite inputs for
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computing heat transfer rates and/or material
temperatures The reader should be able to develop
representative models of real processes and
systems and draw conclusions concerning
process/system design or performance from the
attendant analysis Teaches students the rigorour
and systematic problem-solving methodology
developed and honed by the authors A wealth of
example problems show how to apply the material
across various engineering disciplines and fields
Identifies problems that are uniquely suited for
solving with a computational software tool, both to
increase efficiency and to decrease errors
CD-ROM contains: the limited academic version of
Engineering equation solver(EES) with homework
problems.
Convective heat tranfer is the result of fluid flowing
between objects of different temperatures. Thus it
may be the objective of a process (as in
refrigeration) or it may be an incidental aspect of
other processes. This monograph reviews in a
concise and unified manner recent contributions to
the principles of convective heat transfer for single-
and multi-phase systems: It summarizes the role of
the fundamental mechanism, discusses the
governing differential equations, describes
approximation schemes and phenomenological
models, and examines their solutions and
applications. After a review of the basic physics and
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thermodynamics, the book divides the subject into
three parts. Part 1 deals with single-medium transfer,
specifically with intraphase transfers in single-phase
flows and with intramedium transfers in two-phase
flows. Part 2 deals with fluid-solid transfer
processes, both in cases where the interface is small
and in cases where it is large, as well as liquid-liquid
transfer processes. Part 3 considers three media,
addressing both liquid-solid-solid and gas-liquid-solid
systems.
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.
The field’s essential standard for more than three
decades, Fundamentals of Momentum, Heat and
Mass Transfer offers a systematic introduction to
transport phenomena and rate processes. Thorough
coverage of central principles helps students build a
foundational knowledge base while developing vital
analysis and problem solving skills. Momentum,
heat, and mass transfer are introduced sequentially
for clarity of concept and logical organization of
processes, while examples of modern applications
illustrate real-world practices and strengthen student
comprehension. Designed to keep the focus on
concept over content, this text uses accessible
language and efficient pedagogy to streamline
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student mastery and facilitate further exploration.
Abundant examples, practice problems, and
illustrations reinforce basic principles, while
extensive tables simplify comparisons of the various
states of matter. Detailed coverage of topics
including dimensional analysis, viscous flow,
conduction, convection, and molecular diffusion
provide broadly-relevant guidance for
undergraduates at the sophomore or junior level,
with special significance to students of chemical,
mechanical, environmental, and biochemical
engineering.
This book introduces the fundamental principles of the mass
transfer phenomenon and its diverse applications in process
industry. It covers the full spectrum of techniques for chemical
separations and extraction. Beginning with molecular diffusion
in gases, liquids and solids within a single phase, the
mechanism of inter-phase mass transfer is explained with the
help of several theories. The separation operations are
explained comprehensively in two distinct ways—stage-wise
contact and continuous differential contact. The primary
design requirements of gas–liquid equipment are discussed.
The book provides a detailed discussion on all individual
gas–liquid, liquid–liquid, solid–gas, and solid–liquid separation
processes. The students are also exposed to the underlying
principles of the membrane-based separation processes. The
book is replete with real applications of separation processes
and equipment. Problems are worked out in each chapter.
Besides, problems with answers, short questions, multiple
choice questions with answers are given at the end of each
chapter. The text is intended for a course on mass transfer,
transport and separation processes prescribed for the
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undergraduate and postgraduate students of chemical
engineering.
An updated and refined edition of one of the standard works
on heat transfer. The Third Edition offers better development
of the physical principles underlying heat transfer, improved
treatment of numerical methods and heat transfer with phase
change as well as consideration of a broader range of
technically important problems. The scope of applications has
been expanded and there are nearly 300 new problems.
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 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 problem-solving methodology, they'll
gain an appreciation for the richness and beauty of the
discipline.
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
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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 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 worked-out 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.
Introduction. Steady one-Dimensional Heat Conduction. Two-
and Three-Dimensional Steady-State Conduction. Conduction
of Heat in the Unsteady State.Heat Transfer by Radiation.
Fundsmentals of Convection. Free Convection. Forced
Convection Inside Tubes and Ducts. Forced Convection Over
Experior Surfaces.Heat Transfer with Change in Phase. Heat
Exchangers. Heat Transfer in Higt-Speed Flow. Mass
Transfer. Appendix.
Heat and mass transfer is the core science for many industrial
processes as well as technical and scientific devices.
Automotive, aerospace, power generation (both by
conventional and renewable energies), industrial equipment
and rotating machinery, materials and chemical processing,
and many other industries are requiring heat and mass
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transfer processes. Since the early studies in the seventeenth
and eighteenth centuries, there has been tremendous
technical progress and scientific advances in the knowledge
of heat and mass transfer, where modeling and simulation
developments are increasingly contributing to the current
state of the art. Heat and Mass Transfer - Advances in
Science and Technology Applications aims at providing
researchers and practitioners with a valuable compendium of
significant advances in the field.
"Presents the fundamentals of momentum, heat, and mass
transfer from both a microscopic and a macroscopic
perspective. Features a large number of idealized and real-
world examples that we worked out in detail."
This highly recommended book on transport phenomena
shows readers how to develop mathematical
representations (models) of physical phenomena. The
key elements in model development involve assumptions
about the physics, the application of basic physical
principles, the exploration of the implications of the
resulting model, and the evaluation of the degree to
which the model mimics reality. This book also expose
readers to the wide range of technologies where their
skills may be applied.
Incropera's Fundamentals of Heat and Mass Transfer
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
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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.
Heat Transfer Principles and Applications is a welcome
change from more encyclopedic volumes exploring heat
transfer. This shorter text fully explains the fundamentals
of heat transfer, including heat conduction, convection,
radiation and heat exchangers. The fundamentals are
then applied to a variety of engineering examples,
including topics of special and current interest like solar
collectors, cooling of electronic equipment, and energy
conservation in buildings. The text covers both analytical
and numerical solutions to heat transfer problems and
makes considerable use of Excel and MATLAB(R) in the
solutions. Each chapter has several example problems
and a large, but not overwhelming, number of end-of-
chapter problems.
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.
Learn and apply heat and mass transfer principles to real-
world chemical engineering problems This hands-on
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textbook provides a concept-based introduction to heat
and mass transfer procedures and lays out the
foundation to practical applications in a broad range of
fields relevant to chemical and biochemical processing.
Written by a recognized academic and experienced
author, Heat and Mass Transfer for Chemical Engineers:
Principles and Applications contains comprehensive
discussions on conductive and diffusive processes and
the engineering correlations between momentum, heat,
and mass transfer. Readers will get Mathematica
workbooks that facilitate calculations and explore trends.
The book refers extensively to Perry's Chemical
Engineers' Handbook, Ninth Edition for data and
correlations. Coverage includes: Introduction to heat and
mass transfer Thermal conductivity Steady-state, one-
dimensional heat conduction Combined conductive and
convective heat transfer Multidimensional and transient
heat conduction Convective heat transfer Thermal
design of heat exchangers Fick’s law and diffusivity One-
dimensional, multi-dimensional, and transient diffusion
Convective mass transfer Design of packed gas
absorption and stripping columns Multicomponent
diffusion and coupled mass transfer processes Mass
transfer with chemical reaction
This concise and unified text reviews recent contributions
to the principles of convective heat transfer for single and
multi-phase systems. This valuable new edition has been
updated throughout and contains new examples and
problems.
Frank Kreith and Mark Bohn's PRINCIPLES OF HEAT
TRANSFER is known and respected as a classic in the
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field! The sixth edition has new homework problems, and
the authors have added new Mathcad problems that
show readers how to use computational software to
solve heat transfer problems. This new edition features
own web site that features real heat transfer problems
from industry, as well as actual case studies.
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.
Gas-solid flows are involved in numerous industrial
processes and occur in various natural phenomena. This
authoritative book addresses the fundamental principles
that govern gas-solid flows and the application of these
principles to various gas-solid flow systems. The book is
arranged in two parts: Part I deals with basic
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relationships and phenomena, including particle size and
properties, collision mechanics, momentum transfer,
heat and mass transfer, basic equations, and intrinsic
phenomena in gas-solid flows. Part II discusses gas-
solid flow systems of industrial interest such as gas-solid
separators, hoppers and standpipes, dense-phase
fluidized beds, fluidized beds, pneumatic conveying
systems, and heat and mass transfer in fluidization
systems. As a comprehensive text on gas-solid flows,
which includes end-of-chapter problems, this book is
aimed at students, but will also be useful to a broad
range of engineers and applied scientists. Solutions
manual available.
Mass transfer along with separation processes is an area
that is often quite challenging to master, as most
volumes currently available complicate the learning by
teaching mass transfer linked with heat transfer, rather
than focusing on more relevant techniques. With this
thoroughly updated second edition, Mass Transfer and
Separation Processes: Principles and Applications
presents a highly thoughtful and instructive introduction
to this sophisticated material by teaching mass transfer
and separation processes as unique though related
entities. In an ever increasing effort to demystify the
subject, with this edition, the author— Avoids more
complex separation processes Places a greater
emphasis on the art of simplifying assumptions Conveys
a greater sense of scale with the inclusion of numerous
photos of actual installations Makes the math only as
complicated as necessary while reviewing fundamental
principles that may have been forgotten The book
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explores essential principles and reinforces the concepts
with classical and contemporary illustrations drawn from
the engineering, environmental, and biological sciences.
The theories of heat conduction and transfer are utilized
not so much to draw analogies but rather to make fruitful
use of existing solutions not seen in other texts on the
subject. Both an introductory resource and a reference,
this important text serves environmental, biomedical, and
engineering professionals, as well as anyone wishing to
gain a grasp on this subject and its increasing relevance
across a number of fields. It fills a void in traditional
chemical engineering literature by providing access to
the principles and working practices that allow mass
transfer theory to be applied to separation processes.
Fundamental Principles of Heat Transfer introduces the
fundamental concepts of heat transfer: conduction,
convection, and radiation. It presents theoretical
developments and example and design problems and
illustrates the practical applications of fundamental
principles. The chapters in this book cover various topics
such as one-dimensional and transient heat conduction,
energy and turbulent transport, forced convection,
thermal radiation, and radiant energy exchange. There
are example problems and solutions at the end of every
chapter dealing with design problems. This book is a
valuable introductory course in heat transfer for
engineering students.
Although the empirical treatment of fluid flow and heat
transfer in porous media is over a century old, only in the
last three decades has the transport in these
heterogeneous systems been addressed in detail. So far,
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single-phase flows in porous media have been treated or
at least formulated satisfactorily, while the subject of two-
phase flow and the related heat-transfer in porous media
is still in its infancy. This book identifies the principles of
transport in porous media and compares the avalaible
predictions based on theoretical treatments of various
transport mechanisms with the existing experimental
results. The theoretical treatment is based on the volume-
averaging of the momentum and energy equations with
the closure conditions necessary for obtaining solutions.
While emphasizing a basic understanding of heat
transfer in porous media, this book does not ignore the
need for predictive tools; whenever a rigorous theoretical
treatment of a phenomena is not avaliable, semi-
empirical and empirical treatments are given.
Heat Transfer has been written for undergraduate
students in mechanical, nuclear, and chemical
engineering programs. The success of Anthony Mill's
Basic Heat and Mass Transfer and Heat Transfer
continues with two new editions for 1999. The careful
ordering of topics in each chapter leads students
gradually from introductory concepts to advanced
material, eliminating road blocks to developing solid
engineering problem-solving skills. Mathematical
concepts, from earlier courses, are reviewed on as
needed basis refreshing students' memories, and the
computational software integrated with the text allows
them to obtain reliable numerical results. The integrated
coverage of design principles and the wide variety of
exercises based on current heat and mass transfer
technologies encourages students to think like
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engineers, better preparing them for the engineering
workplace.
This book provides a solid foundation in the principles of
heat and mass transfer and shows how to solve
problems by applying modern methods. The basic theory
is developed systematically, exploring in detail the
solution methods to all important problems. The revised
second edition incorporates state-of-the-art findings on
heat and mass transfer correlations. The book will be
useful not only to upper- and graduate-level students, but
also to practicing scientists and engineers. Many worked-
out examples and numerous exercises with their
solutions will facilitate learning and understanding, and
an appendix includes data on key properties of important
substances.
With complete coverage of the basic principles of
heat transfer and a broad range of applications in a
flexible format, "Heat and Mass Transfer: A Practical
Approach" provides the perfect blend of
fundamentals and applications. The text provides a
highly intuitive and practical understanding of the
material by emphasizing the physics and the
underlying physical phenomena involved. Key: Text
covers the standard topics of heat transfer with an
emphasis on physics and real-world every day
applications, while de-emphasizing the intimidating
heavy mathematical aspects. This approach is
designed to take advantage of students' intuition,
making the learning process easier and more
engaging. Key: The new edition will add helpful web-
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links for students. Key: 50% of the Homework
Problems including design, computer, essay, lab-
type, and FE problems are new or revised to this
edition. Using a reader-friendly approach and a
conversational writing style, the book is self-
instructive and entertains while it teaches. It shows
that highly technical matter can be communicated
effectively in a simple yet precise language.
With complete coverage of the basic principles of
heat transfer and a broad range of applications in a
flexible format, Heat and Mass Transfer:
Fundamentals and Applications, by Yunus Cengel
and Afshin Ghajar provides the perfect blend of
fundamentals and applications. The text provides a
highly intuitive and practical understanding of the
material by emphasizing the physics and the
underlying physical phenomena involved. This text
covers the standard topics of heat transfer with an
emphasis on physics and real-world every day
applications, while de-emphasizing mathematical
aspects. This approach is designed to take
advantage of students' intuition, making the learning
process easier and more engaging. McGraw-Hill
Education's Connect, is also available as an
optional, add on item. Connect is the only integrated
learning system that empowers students by
continuously adapting to deliver precisely what they
need, when they need it, how they need it, so that
class time is more effective. Connect allows the
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professor to assign homework, quizzes, and tests
easily and automatically grades and records the
scores of the student's work. Problems are
randomized to prevent sharing of answers an may
also have a "multi-step solution" which helps move
the students' learning along if they experience
difficulty.
About the Book: Salient features: A number of
Complex problems along with the solutions are
provided Objective type questions for self-evaluation
and better understanding of the subject Problems
related to the practical aspects of the subject have
been worked out Checking the authenticity of
dimensional homogeneity in case of all derived
equations Validation of numerical solutions by cross
checking Plenty of graded exercise problems from
simple to complex situations are included Variety of
questions have been included for the clear grasping
of the basic principles Redrawing of all the figures for
more clarity and understanding Radiation shape
factor charts and Heisler charts have also been
included Essential tables are included The basic
topics have been elaborately discussed Presented in
a more better and fresher way Contents: An
Overview of Heat Transfer Steady State Conduction
Conduction with Heat Generation Heat Transfer with
Extended Surfaces (FINS) Two Dimensional Steady
Heat Conduction Transient Heat Conduction
Convection Convective Heat Transfer Practical
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Correlation Flow Over Surfaces Forced Convection
Natural Convection Phase Change Processes
Boiling, Condensation, Freezing and Melting Heat
Exchangers Thermal Radiation Mass Transfer
This book provides a complete introduction to the
physical origins of heat and mass transfer. Contains
hundred of problems and examples dealing with real
engineering processes and systems. New open-
ended problems add to the increased emphasis on
design. Plus, Incropera & DeWitts systematic
approach to the first law develops readers
confidence in using this essential tool for thermal
analysis.
Convective Heat and Mass Transfer, Second
Edition, is ideal for the graduate level study of
convection heat and mass transfer, with coverage of
well-established theory and practice as well as
trending topics, such as nanoscale heat transfer and
CFD. It is appropriate for both Mechanical and
Chemical Engineering courses/modules.
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