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University Physics is designed
for the two- or three-semester
calculus-based physics course.
The text has been developed to
meet the scope and sequence
of most university physics
courses and provides a
foundation for a career in
mathematics, science, or
engineering. The book provides
an important opportunity for
students to learn the core
concepts of physics and
understand how those concepts
apply to their lives and to the
world around them. Due to the
comprehensive nature of the
material, we are offering the
book in three volumes for
flexibility and efficiency.
Coverage and Scope Our
University Physics textbook
adheres to the scope and
sequence of most two- and
three-semester physics courses
nationwide. We have worked to
make physics interesting and
accessible to students while
maintaining the mathematical
rigor inherent in the subject.
With this objective in mind, the
content of this textbook has
been developed and arranged
to provide a logical progression

from fundamental to more
advanced concepts, building
upon what students have
already learned and
emphasizing connections
between topics and between
theory and applications. The
goal of each section is to
enable students not just to
recognize concepts, but to
work with them in ways that
will be useful in later courses
and future careers. The
organization and pedagogical
features were developed and
vetted with feedback from
science educators dedicated to
the project. VOLUME II Unit 1:
Thermodynamics Chapter 1:
Temperature and Heat Chapter
2: The Kinetic Theory of Gases
Chapter 3: The First Law of
Thermodynamics Chapter 4:
The Second Law of
Thermodynamics Unit 2:
Electricity and Magnetism
Chapter 5: Electric Charges
and Fields Chapter 6: Gauss's
Law Chapter 7: Electric
Potential Chapter 8:
Capacitance Chapter 9:
Current and Resistance
Chapter 10: Direct-Current
Circuits Chapter 11: Magnetic
Forces and Fields Chapter 12:
Sources of Magnetic Fields
Chapter 13: Electromagnetic
Induction Chapter 14:
Inductance Chapter 15:
Alternating-Current Circuits
Chapter 16: Electromagnetic
Waves This textbook presents
the classical topics of
conduction heat transfer and



extends the coverage to include
chapters on perturbation
methods, heat transfer in living
tissue, and microscale
conduction. This makes the
book unique among the many
published textbook on
conduction heat transfer. Other
noteworthy features of the
book are: The material is
organized to provide students
with the tools to model, analyze
and solve a wide range of
engineering applications
involving conduction heat
transfer. Mathematical
techniques are presented in a
clear and simplified fashion to
be used as instruments in
obtaining solutions. The
simplicity of one-dimensional
conduction is used to drill
students in the role of
boundary conditions and to
explore a variety of physical
conditions that are of practical
interest. Examples are carefully
selected to illustrate the
application of principles and
the construction of solutions.
Students are trained to follow a
systematic problem solving
methodology with emphasis on
thought process, logic,
reasoning and verification.
Solutions to all examples and
end-of-chapter problems follow
an orderly problems solving
approach. Extensive training
material is available on the web
The author provides an
extensive solution manual for
verifiable course instructors on
request. Please send your
request to
heattextbook@gmail.com
Engineering Science &
Technology Containing not only
classical material and analysis,
but using this as a basis for
many kinds of application

processes which are important
in critical technologies, this
text provides a comprehensive
treatment of heat and mass
transfer at graduate level. Most
heat transfer texts include the
same material: conduction,
convection, and radiation. How
the material is presented, how
well the author writes the
explanatory and descriptive
material, and the number and
quality of practice problems is
what makes the difference.
Even more important, however,
is how students receive the
text. Engineering Heat
Transfer, Third Edition
provides a solid foundation in
the principles of heat transfer,
while strongly emphasizing
practical applications and
keeping mathematics to a
minimum. New in the Third
Edition: Coverage of the
emerging areas of microscale,
nanoscale, and biomedical heat
transfer Simplification of
derivations of Navier Stokes in
fluid mechanics Moved
boundary flow layer problems
to the flow past immersed
bodies chapter Revised and
additional problems, revised
and new examples PDF files of
the Solutions Manual available
on a chapter-by-chapter basis
The text covers practical
applications in a way that de-
emphasizes mathematical
techniques, but preserves
physical interpretation of heat
transfer fundamentals and
modeling of heat transfer
phenomena. For example, in
the analysis of fins, actual
finned cylinders were cut
apart, fin dimensions were
measures, and presented for
analysis in example problems
and in practice problems. The

chapter introducing convection
heat transfer describes and
presents the traditional coffee
pot problem practice problems.
The chapter on convection heat
transfer in a closed conduit
gives equations to model the
flow inside an internally finned
duct. The end-of-chapter
problems proceed from short
and simple confidence builders
to difficult and lengthy
problems that exercise hard
core problems solving ability.
Now in its third edition, this
text continues to fulfill the
author’s original goal: to write
a readable, user-friendly text
that provides practical
examples without
overwhelming the student.
Using drawings, sketches, and
graphs, this textbook does just
that. PDF files of the Solutions
Manual are available upon
qualifying course adoptions.
This book is the first heat
transfer book that uses Maple
in the study of heat conduction.
The book covers elementary
and advanced one-dimensional
steady conduction, two-
dimensional steady conduction,
transient conduction,
oscillatory conduction,
extended surfaces and special
functions. The use of Maple
facilitates and enhances the
learning process by removing
the tedium of algebraic
manipulations and providing a
powerful numerical and
graphical tool for heat
conduction analysis and design.
Highlights of this book include:
- An overview of Maple to give
the reader a quick working
knowledge - Examples drawn
from traditional and
contemporary topics in heat
conduction - Presents symbolic



analytic, numerical and
graphical solutions
simultaneously - Coverage of
special functions, laplace
transformation, similarity
analysis, and the method of
complex combination -
Comprehensive coverage of
extended surfaces including
electronics cooling -
Implemenation of finite
difference solution strategies -
Optimization techniques for
thermal system design Heat
Conduction with Maple can be
used as self-contained study of
heat conduction and/or as a
supplement to existing
textbooks. The reader will
master a powerful tool that that
can be utilized to pursue new
and challenging problems not
only in conduction but also in
convection and radiation. Heat
Conduction, Fifth Edition,
upholds its reputation as the
leading text in the field for
graduate students, and as a
resource for practicing
engineers. The text begins with
fundamental concepts,
introducing the governing
equation of heat conduction,
and progresses through
solutions for one-dimensional
conduction, orthogonal
functions, Fourier series and
transforms, and multi-
dimensional problems. Integral
equations, Laplace transforms,
finite difference numerical
methods, and variational
formulations are then covered.
A systematic derivation of the
analytical solution of heat
conduction problems in
heterogeneous media,
introducing a more general
approach based on the integral
transform method, has been
added in this new edition,

along with new and revised
problems, and complete
problem solutions for
instructors. This classic
account describes the known
exact solutions of problems of
heat flow, with detailed
discussion of all the most
important boundary value
problems. Inverse Heat
Conduction A comprehensive
reference on the field of
inverse heat conduction
problems (IHCPs), now
including advanced topics,
numerous practical examples,
and downloadable MATLAB
codes. The First Edition of the
classic book Inverse Heat
Conduction: III-Posed
Problems, published in 1985,
has been used as one of the
primary references for
researchers and professionals
working on IHCPs due to its
comprehensive scope and
dedication to the topic. The
Second Edition of the book is a
largely revised version of the
First Edition with several all-
new chapters and significant
enhancement of the previous
material. Over the past 30
years, the authors of this
Second Edition have
collaborated on research
projects that form the basis for
this book, which can serve as
an effective textbook for
graduate students and as a
reliable reference book for
professionals. Examples and
problems throughout the text
reinforce concepts presented.
The Second Edition continues
emphasis from the First Edition
on linear heat conduction
problems with revised
presentation of Stolz, Function
Specification, and Tikhonov
Regularization methods, and

expands coverage to include
Conjugate Gradient Methods
and the Singular Value
Decomposition method. The
Filter Matrix concept is
explained and embraced
throughout the presentation
and allows any of these
solution techniques to be
represented in a simple explicit
linear form. Two direct
approaches suitable for non-
linear problems, the Adjoint
Method and Kalman Filtering,
are presented, as well as an
adaptation of the Filter Matrix
approach applicable to non-
linear heat conduction
problems. In the Second
Edition of Inverse Heat
Conduction: III-Posed
Problems, readers will find: A
comprehensive literature
review of IHCP applications in
various fields of engineering
Exact solutions to several
fundamental problems for
direct heat conduction
problems, the concept of the
computational analytical
solution, and approximate
solution methods for discrete
time steps using superposition
of exact solutions which form
the basis for the IHCP solutions
in the text IHCP solution
methods and comparison of
many of these approaches
through a common suite of test
problems Filter matrix form of
THCP solution methods and
discussion of using filter-form
Tikhonov regularization for
solving complex IHCPs in
multi-layer domain with
temperature-dependent
material properties Methods
and criteria for selection of the
optimal degree of
regularization in solution of
[THCPs Application of the filter



concept for solving two-
dimensional transient IHCP
problems with multiple
unknown heat fluxes
Estimating the heat transfer
coefficient, h, for lumped
capacitance body and bodies
with temperature gradients
Bias in temperature
measurements in the IHCP and
correcting for temperature
measurement bias Inverse Heat
Conduction is a must-have
resource on the topic for
mechanical, aerospace,
chemical, biomedical, or
metallurgical engineers who
are active in the design and
analysis of thermal systems
within the fields of
manufacturing, aerospace,
medical, defense, and
instrumentation, as well as
researchers in the areas of
thermal science and
computational heat transfer.
The present book treats the
science of heat conduction to
an extent to which it can be
taught in the specialized
departments of Mechanical,
Chemical or Electrical
Engineering at a German
Engineering University. No
special prerequisites are
assumed, and the mathematical
methods employed draw,
essentially, on the content of a
normal curriculum in the
depart ments mentioned above.
The book is intended for
adoption in conjunction with a
standard lecture course or as
an aid to review before
examinations. It should also be
found helpful to a practicing
engineer in solving problems in
heat conduction. As far as the
readers are concerned, the
book should, above all, show
that exact and approximate

solutions to answer questions
which arise in a very large
number of important, practical
applications are at their
disposal. Further, the book will
show that in many cases it is
possible to perform first
estimates in a very elementary
manner before engaging in the
derivation of complicated
analytic solutions. It is in this
way that we utilize the past
results of the great
mathematicians of earlier
generations who have
bequeathed to us a
considerable stock of methods
and solutions. The application
of such methods is illustrated
in this book with the aid of
examples drawn from various
branches of science and
technology. In this manner, the
wide field of applicability of
heat transfer will be made
clear. 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 describes modelling,
numerical methods, simulation
and information technology
with modern ideas and
methods to analyse and
enhance heat transfer for
single and multiphase systems.
The topics considered include
various basic concepts of heat
transfer, the fundamental
modes of heat transfer (namely
conduction, convection and
radiation), thermophysical
properties, computational
methodologies, control,
stabilization and optimization
problems, condensation,

boiling and freezing, with many
real-world problems and
important modern applications.
The book is divided in four
sections : "Inverse,
Stabilization and Optimization
Problems", "Numerical
Methods and Calculations”,
"Heat Transfer in Mini/Micro
Systems", "Energy Transfer
and Solid Materials", and each
section discusses various
issues, methods and
applications in accordance with
the subjects. The combination
of fundamental approach with
many important practical
applications of current interest
will make this book of interest
to researchers, scientists,
engineers and graduate
students in many disciplines,
who make use of mathematical
modelling, inverse problems,
implementation of recently
developed numerical methods
in this multidisciplinary field as
well as to experimental and
theoretical researchers in the
field of heat and mass transfer.
Nearly thirty years since its
first publication, the highly
anticipated fourth edition of
Heat Conduction upholds its
reputation as an instrumental
textbook and reference for
graduate students and
practicing engineers in
mechanical engineering and
thermal sciences. Written to
suit a one-semester graduate
course, the text begins with
fundamental concepts,
introducing the governing
equation of heat conduction as
derived from the First law of
Thermodynamics. Solutions for
one-dimensional conduction
follow, then orthogonal
functions, Fourier series and
transforms, and multi-



dimensional problems. Later
sections focus on a series of
specialized techniques,
including integral equations,
Laplace transforms, finite
difference numerical methods,
and variational formulations.
Two new chapters (9 and 11)
have been added to cover heat
conduction with local heat
sources and heat conduction
involving phase change.
Applications of Fourier
transforms in the semi-infinite
and infinite regions have been
added to Chapter 7 and
Chapter 10 has been expanded
to include solutions by the
similarity method. Also new to
the fourth edition are
additional problems at the end
of each chapter. Solutions are
presented for the conduction of
heat through a semi-infinite gas
medium having a uniform
initial temperature and a
constant boundary
temperature. The coefficients
of thermal conductivity and
diffusivity are treated as
variables, and the solutions are
extended to the case of air at
temperatures where oxygen
dissociation occurs. These
solutions are used together
with shock-tube measurements
to evaluate the integral of
thermal conductivity for air as
a function of temperature. This
undergraduate text
incorporates extensive
updating and modification
whilst continuing to present
heat transfer in the form in
which it is usually taught in
Engineering degree courses.
After introducing the three
basic heat transfer processes,
the book covers each in turn in
greater depth. Heat
Conduction, Fifth Edition,

upholds its reputation as the
leading text in the field for
graduate students, and as a
resource for practicing
engineers. The text begins with
fundamental concepts,
introducing the governing
equation of heat conduction,
and progresses through
solutions for one-dimensional
conduction, orthogonal
functions, Fourier series and
transforms, and multi-
dimensional problems. Integral
equations, Laplace transforms,
finite difference numerical
methods, and variational
formulations are then covered.
A systematic derivation of the
analytical solution of heat
conduction problems in
heterogeneous media,
introducing a more general
approach based on the integral
transform method, has been
added in this new edition,
along with new and revised
problems, and complete
problem solutions for
instructors. The content of this
book covers several up-to-date
approaches in the heat
conduction theory such as
inverse heat conduction
problems, non-linear and non-
classic heat conduction
equations, coupled thermal and
electromagnetic or mechanical
effects and numerical methods
for solving heat conduction
equations as well. The book is
comprised of 14 chapters
divided into four sections. In
the first section inverse heat
conduction problems are
discuss. The first two chapters
of the second section are
devoted to construction of
analytical solutions of
nonlinear heat conduction
problems. In the last two

chapters of this section
wavelike solutions are
attained.The third section is
devoted to combined effects of
heat conduction and
electromagnetic interactions in
plasmas or in pyroelectric
material elastic deformations
and hydrodynamics. Two
chapters in the last section are
dedicated to numerical
methods for solving heat
conduction problems.
Nondimensional temperature
distributions for transient
radial heat conduction through
hollow cylinders and one-
dimensional heat conduction in
slabs of finite thickness are
presented in graphical form for
a range of heat input. The
solutions are for radial heat
conduction with heat transfer
at the inner radius or slab heat
conduction with heat transfer
at one boundary. In both types
of conduction it is assumed that
the boundary opposite the
heat-transfer surface is
thermally insulated. The radial
solutions cover a range of
dimensionless radius ratios.
The material is assumed to be
homogenous, and the physical
properties are considered
invariant with temperature.
This classic text deals with the
elementary aspects of heat
transfer, with special emphasis
on the fundamental laws so
that the subject is perceived by
the students as both a science
and an art. The text is
supported by a large number of
solved examples. Building on
its tradition of clarity and
numerous examples and
problem sets, this new edition
of Heat Transfer also
recognizes the trend toward
design and includes the use of



computers to assist students in
problem solving. Intended for
first-year graduate courses in
heat transfer, this volume
includes topics relevant to
chemical and nuclear
engineering and aerospace
engineering. The systematic
and comprehensive treatment
employs modern mathematical
methods of solving problems in
heat conduction and diffusion.
Starting with precise coverage
of heat flux as a vector,
derivation of the conduction
equations, integral-transform
technique, and coordinate
transformations, the text
advances to problem
characteristics peculiar to
Cartesian, cylindrical, and
spherical coordinates;
application of Duhamel's
method; solution of heat-
conduction problems; and the
integral method of solution of

nonlinear conduction problems.

Additional topics include useful
transformations in the solution
of nonlinear boundary value
problems of heat conduction;
numerical techniques such as
the finite differences and the
Monte Carlo method; and
anisotropic solids in relation to
resistivity and conductivity
tensors. Illustrative examples
and problems amplify the text,
which is supplemented by
helpful appendixes. HEAT
CONDUCTION 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 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 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. Heat
Conduction, Fifth Edition,

upholds its reputation as the
leading text in the field for
graduate students, and as a
resource for practicing
engineers. The text begins with
fundamental concepts,
introducing the governing
equation of heat conduction,
and progresses through
solutions for one-dimensional
conduction, orthogonal
functions, Fourier series and
transforms, and multi-
dimensional problems. Integral
equations, Laplace transforms,
finite difference numerical
methods, and variational
formulations are then covered.
A systematic derivation of the
analytical solution of heat
conduction problems in
heterogeneous media,
introducing a more general
approach based on the integral
transform method, has been
added in this new edition,
along with new and revised
problems, and complete
problem solutions for
instructors. J-B. J. FOURIER'S
immensely influential treatise
Theorie Analytique de la
Chaleur [21], and the
subsequent developments and
refinements of FOURIER's
ideas and methods at the hands
of many authors, provide a
highly successful theory of heat
conduction. According to that
theory, the growth or decay of
the temperature e in a
conducting body is governed by
the heat equation, that is, by
the parabolic partial
differential equation Such has
been the influence of
FOURIER'S theory, which must
forever remain the classical
theory in that it sets the
standard against which all
other theories are to be



measured, that the
mathematical investigation of
heat conduction has come to be
regarded as being almost
identicalt with the study of the
heat equation, and the reader
will not need to be reminded
that intensive analytical study
has t But not entirely; witness,
for example, those theories
which would replace the heat
equation by an equation which
implies a finite speed of
propagation for the
temperature. The reader is
referred to the article [9] of
COLEMAN, FABRIZIO, and
OWEN for the derivation of
such an equation from modern
Continuum Thermody namics
and for references to earlier
work in this direction. viii
Introduction amply
demonstrated that the heat
equation enjoys many
properties of great interest and
elegance. The de facto
standard text for heat transfer -
noted for its readability,
comprehensiveness and
relevancy. Now revised to
include clarified learning
objectives, chapter summaries
and many new problems. The
fourth edition, like previous
editions, continues to support
four student learning
objectives, desired attributes of
any first course in heat
transfer: * Learn the meaning
of the terminology and physical
principles of heat transfer
delineate pertinent transport
phenomena for any process or
system involving heat transfer.
* Use requisite inputs for
computing heat transfer rates
and/or material temperatures. *
Develop representative models
of real processes and systems
and draw conclusions

concerning process/systems
design or performance from
the attendant analysis. Here is
the only commercially
published work to deal with the
engineering problem of
determining surface heat flux
and temperature history based
on interior temperature
measurements. Provides the
analytical techniques needed to
arrive at otherwise difficult
solutions, summarizing the
findings of the last ten years.
Topics include the steady state
solution, Duhamel's Theorem,
ill-posed problems, single
future time step, and more. CD-
ROM contains: Equations and
relations (models) for thermal
circuit modeling. This classic
textbook for both graduate-
level engineering students and
engineers practicing in areas
involving heat diffusion
problems follows a logical
progression from foundations
to applications of heat
conduction. The present edition
has been revised with a
stronger emphasis on
engineering applications, and
includes more examples and
homework problems for
applications in nuclear energy
and heat exchanger design.
Annotation copyright by Book
News, Inc., Portland, OR The
Fifth Edition of this classic text
(one of the first to use a
systematic approach for
teaching heat transfer)
provides a strong overview of
heat transfer for engineering
students in a variety of
disciplines. Many phenomena
in social, natural and
engineering fields are
governed by wave, potential,
parabolic heat-conduction,
hyperbolic heat-conduction and

dual-phase-lagging heat-
conduction equations. This
monograph examines these
equations: their solution
structures, methods of finding
their solutions under various
supplementary conditions, as
well as the physical implication
and applications of their
solutions. Fundamentals of
Heat and Mass Transfer, 7th
Edition is the gold standard of
heat transfer pedagogy for
more than 30 years, with a
commitment to continuous
improvement by four authors
having more than 150 years of
combined experience in heat
transfer education, research
and practice. Using a rigorous
and systematic problem-solving
methodology pioneered by this
text, it is abundantly filled with
examples and problems that
reveal the richness and beauty
of the discipline. This edition
maintains its foundation in the
four central learning objectives
for students and also makes
heat and mass transfer more
approachable with an
additional emphasis on the
fundamental concepts, as well
as highlighting the relevance of
those ideas with exciting
applications to the most critical
issues of today and the coming
decades: energy and the
environment. An updated
version of Interactive Heat
Transfer (IHT) software makes
it even easier to efficiently and
accurately solve problems.
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