PREFACE

Heat transfer and the design of heat transfer equipment continues to be a centrally important
issue in process engineering. In recent decades, there has been increased emphasis on the optimal
use of energy and, with increased energy cost, efficient heat transfer has become of vital importance.
It was with this in mind that the publisher who started this project (William Begell of Begell House)
suggested the writing of this book. The project has taken over 5 years to come to fruition.

Anyone attempting to write a book on this subject must always have foremost in mind the
classical text by D. Q. Kern, Process Heat Transfer, published by McGraw-Hill Book Company in
1950. In the 40-plus years since its publication, this book has had a central role in both teaching and
practice in process heat transfer. Kern’s book has been so seminal and successful that there has
obviously been a lot of hesitation by us (and others) to tread the same path. However, one has to
recognize that technical developments have continued over the past 40 years and that there have
been considerable changes of emphasis in the process industry. It was for these reasons that we
persevered with the present project.

We have aimed to provide a book that will serve as a textbook at the undergraduate and
postgraduate level and that can also serve as a general source of information for engineers in the
process industry. With these objectives in mind, we have started with the fundamentals of heat
transfer (conduction, convection, and radiation), going on to consider heat transfer with phase change
(boiling and condensation), and then dealing with heat transfer equipment and applications. Although
there is still emphasis on heat exchangers of the tubular type, our book differs strongly from Kern’s in
presenting information on a wide variety of heat exchangers that have achieved prominence in recent
decades. Emphasis is given to the selection between the heat exchanger types and to thermodynamic
aspects such as process integration and thermodynamic cycles. These changes of emphasis (together
with more recent data and correlations) reflect the developments both in technology and applications
over recent decades. It would, perhaps, be too much to hope that this present book could have the
impact that Kern’s did, and the process industry surely must be indebted to his example.

We thought long and hard about the units for the present book. Clearly, much work is still
carried out on heat transfer using what were formerly called Imperial Units, but now more commonly
US Customary Units (namely, pound, mass, pound force, foot, inch, hour, etc.), and the temptation
was to continue the tradition of using these units in the present book. However, throughout the
world, modern teaching is in SI units (kilogram, meter, and second) and it is totally inappropriate, in
our view, to start a new book without complying as closely as possible to the SI system. We are old
enough to feel very sympathetic to those who find it difficult to visualize the magnitude of quantities
in the SI system, having all worked in our earlier careers using Imperial Units. However, it is
surprising how quickly one becomes familiar with the SI system, and its rationality, consistency, and
reduced tendency to error makes it an excellent framework for technical work. To help students
understand both the units and the basic calculational procedures, a very large number of worked
examples and problems are presented!

Another departure from tradition in this book is the adoption of the new international standards
for nomenclature. This standard nomenclature for heat transfer has been developed in a whole series
of discussions at the International Heat Transfer Conferences and in the International Centre for
Heat and Mass Transfer. It is hoped that, by adopting these new standards in the present book, a
small contribution will have been made in the direction of reducing the chaos that previously existed.
Some engineers will find some of the standard nomenclature difficult at first (e.g., the use of « rather
than h for heat transfer coefficient and the following of the ISO lead in using % rather than u for
viscosity). However, in the present authors’ views, the war on nomenclature has now largely been
fought and we hope that by adapting the new standards, we are contributing to a lasting peace on this
front! A good source of information on the standard nomenclature is the article by
Y. R. Mayhew, Use of Physical Quantities, Units, Mathematics and Nomenclature in Heat Transfer
Publications ( Experimental Heat Transfer, 2:149, 1989).

We are greatly indebted to many colleagues for helpful suggestions and comments on the
material contained in this book. Specifically, we would like to mention Dr. P. B. Whalley of the
University of Oxford who was co-author (with GFH) of the original article on reboilers on which
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Chapter 14 is based. R. H. Marsland of Johnson Hunt Ltd. and A. R. Guy of Brown Fintube Ltd.
contributed considerably to the material from which Chapter 4 of this volume was ultimately
developed. We would also like to express our sincere gratitude to the reviewers of the first draft of
the book (Professor K. J. Bell of Oklahoma State University and R. A. Smith formerly of ICI Ltd.) for
their most comprehensive and useful commentary on the material. We would like to thank all of
these people for their help with the book, but would like to stress that any deficiencies are our
responsibility.

We would like to thank our co-publishers, Begell House and CRC Press, for their help. William
Begell started this project and gave us encouragement throughout, for which we are deeply grateful.

Finally, we would like to thank our wives for their patience and encouragement during the
writing of this book, particularly in relation to the many working weekends that were involved!

G. F. Hewitt
G. L. Shires
T. R. Bott
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