
Preface 
 
The single objective of this book is to provide engineers with the capability, tools, and 
confidence to solve real-world heat transfer problems.  This objective has resulted in a textbook 
that differs from existing heat transfer textbooks in several ways.  First, this textbook includes 
many topics that are typically not covered in undergraduate heat transfer textbooks.  Examples 
are the detailed presentations of mathematical solution methods such as Bessel functions, 
Laplace transforms, separation of variables, Duhamel's theorem, and Monte Carlo methods as 
well as high order explicit and implicit numerical integration algorithms.  These analytical and 
numerical solution methods are applied to advanced topics that are ordinarily not considered in 
existing textbooks.     
 
Judged by its content, this textbook should be considered as a graduate text.  There is sufficient 
material for two semester courses in heat transfer.  However, the presentation does not presume 
previous knowledge or expertise.  This book can be (and has been) successfully used in a single 
semester undergraduate heat transfer course by appropriately selecting from the available topics.  
The reason that this book can be used for a first course (despite its expanded content) and the 
reason it is also an effective graduate level textbook is that all concepts and methods are 
presented in detail, starting at the beginning.  The derivation of important results are presented 
completely, without skipping steps in order to improve the readability, reduce student frustration 
and improve retention.  You will not find many places in this textbook where it states that ‘it can 
be shown that…’.  The use of examples, solved and explained in detail, is ubiquitous in this 
textbook.  The examples are not trivial, “textbook” exercises, but rather complex and timely real 
world problems that are of interest by themselves.  As with the presentation, the solutions to 
these examples are complete and do not skip steps. 
 
Another significant difference between this textbook and most existing heat transfer textbooks is 
its integration of modern computational tools.  The engineering student and practicing engineer 
of today is expected to be proficient with engineering computer tools.  Engineering education 
must evolve accordingly.  Most real engineering problems cannot be solved using a sequential 
set of calculations that can be accomplished with a pencil or hand calculator.  Engineers must 
have the ability to quickly solve problems using the powerful computational tools that are 
available and essential for design, parametric study and optimization of real world systems.  This 
book integrates the computational software packages Maple, MATLAB, FEHT and Engineering 
Equation Solver (EES) directly with the heat transfer material.  The specific commands and 
output associated with these software packages are presented as the theory is developed so that 
the integration is seamless rather than separated.   
 
The computational software tools used  in this book share some important characteristics.  They 
are used in industry and have existed for more than a decade; therefore, while this software will 
certainly continue to evolve, it is not likely to disappear.  Educational versions of these software 
packages are available and therefore the use of these tools should not represent an economic 
hardship to any academic institution or student.  Useful versions of EES and FEHT are provided 
on the CD that accompanies this textbook.  With the help provided in the book, these tools are 
easy to learn and use.  Students can become proficient with all of them in a reasonable amount of 
time.  Therefore, learning the computer tools will therefore not detract significantly from 



material coverage.  To facilitate this learning process, tutorials for each of the software packages 
are provided on the disk that accompanies this book as well as on the companion website.  The 
book itself is structured so that more advanced features of the software are introduced 
progressively, allowing students to become increasingly proficient using these tools as they 
progress through the text. 
 
Most (if not all) of the tables and charts that have traditionally been required to solve heat 
transfer problems (for example, to determine properties, view factors, shape factors, convection 
relations, etc.) have been made available as functions and procedures in the EES software so that 
they can be easily accessed and used to solve problems.  Indeed, the library of heat transfer 
functions that has been developed and integrated with EES as part of the preparation of this 
textbook enables a profound shift in the focus of the educational process.  It is trivial to obtain, 
for example, a shape factor, a view factor, or a convection heat transfer coefficient using the heat 
transfer library.  Therefore, it is possible to assign problems involving design and optimization 
studies that would be computationally impossible without the computer tools. 
 
Integrating the study of heat transfer with computer tools does not diminish the depth of 
understanding of the underlying physics. Conversely, our experience indicates that the innate 
understanding of the subject matter is enhanced by appropriate use of these tools for several 
reasons. First, the software allows the student to tackle practical and relevant problems as 
opposed to the comparatively simple problems that must otherwise be assigned.  Real-world 
engineering problems are more satisfying to the student.  Therefore, the marriage of computer 
tools with theory motivates students to understand the governing physics as well as learn how to 
apply the computer tools.  The use of these tools allows for coverage of more advanced material 
and more interesting and relevant problems.  When a solution is obtained, students can carry out 
a more extensive investigation of its behavior and therefore a more intuitive and complete 
understanding of the subject of heat transfer.   
 
This book is unusual in its linking of classical theory and modern computing tools.  It fills an 
obvious void that we have encountered in teaching both undergraduate and graduate heat transfer 
courses.  The text was developed over many years from our experiences teaching Introduction to 
Heat Transfer (an undergraduate course) and Heat Transfer (a first year graduate course) at the 
University of Wisconsin.  It our hope that this text will not only be a useful during the heat 
transfer course, but also a life-long resource for practicing engineers.   
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