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S. WHITAKER, Fundamental Principles of Heat Transfer,
Reprint edition, Robert E. Krieger Publ. Co. Inc,, Florida,
1983, 556 pp.

THIS BOOK is intended to provide a comprehensive treatment
of the fundamental aspects of conduction, convection and
radiation at an introductory level; it does so more than
adequately.

The text is divided into 11 chapters, covering most aspects of
practical heat transfer, as follows:

1. Introduction

2. Steady, one-dimensional heat conduction

. Two-dimensional, steady heat conduction

. Transient heat conduction

. The basic equations of momentum and energy transport
. Turbulent flow

. Macroscopic balances

. Thermal radiation

. Radiation energy exchange

10. Heat transfer with boiling and condensation
11. Design of heat exchangers
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The main text is followed by two useful appendices : Appendix
A: Properties of materials (in English engineering system
units); Appendix B: Tables of mathematical functions.
Nomenclature precedes the text, and author and subject
indices close the book. Homework problems and References
are given at the end of each chapter.

On the whole, all chapters consist of high quality material,
imaginatively presented ; and adequate care has been taken to
ensure complete theoretical developments and preservation of
the scientific rigour.

Iparticularly appreciate the inclusion of “design problems”,
at the beginning of most chapters (a total of eight). They serve
to illustrate well the practical applications of the subject
material, and their detailed solutions are given at theend of the
corresponding chapter. Furtbermore, several solved example
problems have been included throughout the text, and will
undoubtedly prove of considerable assistance to both student
and teacher. Although most of the material is, of course,
conventional, the author has obviously made considerable
efforts in reworking and presenting it under a different and
interesting light. The text makes for very pleasing reading
indeed. The thoughtfulness of the author for the student is also
reflected in that whenever mathematical knowledge becomes
too demanding, the relevant methods are provided in detail (as
for example, methods of solving partial differential equations
in Chapter 3). Furthermore, the objective of each chapter is
clearly stated at the beginning, immediately setting the scene
for what is to follow.

The fact that all heat transfer practitioners use computers
nowadays has not been neglected either; and FORTRAN
programs are given in the context of the numerical solution of
2-D heat conduction problems.

I found the treatment of radiation (Chapters 8 and 9)
unconventional and excellent. It is based on the photon
transport equation, illustrating clearly the similarity between
radiant energy transport and other transport processes ; and
providing a sound basis for the analysis of absorption and
emission phenomena.

Last but not least, the author cares to suggest in the Preface
an outline for an introductory course, consisting of 40
classroom hours of balanced treatment of conduction,
convection and radiation. Alternative course outlines
providing a more flexible coverage of the material are also
discussed in the Preface. Lecturers will certainly find these
suggestions most useful.
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The text design quality is excellent, the (hardcover) book is
very well printed and illustrated, and the sample problems, as
well as the homework problems are well thought out and
interesting.

In summary, a book that can be thoroughly recommended
to both students and teachers of undergraduate and graduate
courses in Heat Transfer.

N. C. MARKATOS
Thames Polytechnic
London

Frank M. WHITE, Heat Transfer. Addison-Wesley,
Reading, Mass., 1984, 584 pp., ISBN 0-201-08324-8,
£14.95.

THE BOOK is written as an undergraduate text, and has a
traditional organization of material : an introductory chapter,
three chapters on conduction, three on convection, and one
each on radiation, boiling and condensation, and heat
exchangers. There are also tables of mathematical functions
and physical properties, and each chapter includes a large
number of worked examples and problems, the answers to
many of which are given at the back of the book. Although SI
units are used extensively, some problems feature Imperial
units.

Chapter 2 covers basic one-dimensional conduction,
including solutions of the fin equation. In Chapter 3, the
general multi-dimensional conduction equation is derived
and the ‘conduction shape factor’ is used to extend classical
solutions for conduction in rectangular solids to other
geometries. Numerical solutions of Laplace’s equation, using
finite-difference techniques, are also discussed. The treatment
of unsteady conduction in Chapter 4 is less satisfactory. A
number of analytical solutions, the proof of which the average
undergraduate could readily understand, are stated without
proof. In particular, the ‘sudden immersion’ or ‘quenching’
problem (that is, Fourier’s equation with step-changed
convective boundary conditions) can be solved easily by
separation of variables ; this exercise is worthwhile as it gives
the student insight into the use of Heisler charts. Despite the
above omissions, the author’s extension of the one-
dimensional ‘quenching’ problem to multi-dimensional
bodies, by means of the ‘product method’, is useful. Finite
difference techniques are also used to solve Fourier’s equation
in Chapter 4, although it is surprising to see no reference to the
Crank-Nicolson method.

The chapters on convection are disappointing. The
boundary-layer equations are derived without an explanation
of the substantive derivative : the perplexed reader is referred
to one of Professor White’s books on fluid mechanics for
enlightenment! No mention is made of Reynolds stresses for
turbulent flow, and there is no derivation of the Reynolds
analogy. The latter can be readily derived using the boundary-
layer momentum and energy equations applied to flow over a
flat plate: this gives the student an appreciation of the strong
links between fluid mechanics and convective heat transfer.
Another notable omission is the Blasius solution for laminar
flow over a flat plate. With respect to the section on the
solution of the momentum integral equation, it should be
pointed out that Pohlhausen was the student of Prandtl not of
von Karman.

The chapter on radiation is clear and comprehensive, and
boiling and condensation are afforded adequate coverage. As



316

is usual in undergraduate heat transfer texts, the chapter on
heat exchangers makes little or no mention of the calculation
of pressure drops. Although, as the author says, ‘heat-
exchanger design is a professional problem’, it is not difficult to
make students aware of the importance of pressure-drop
calculations by including a few worked examples and
problems. Heat exchangers provide an excellent illustration of
the use of the Reynolds analogy : heat transfer and pressure
drop are intimately related.

Despite the above criticisms, Professor White’s book is well
written, attractively set out, and it includes many useful
diagrams and photographs. It is well worth recommending to
students, although some supplementation would be necessary
to ensure a well-balanced diet.

J. M. OweN

School of Engineering and Applied Sciences
University of Sussex

Falmer, Brighton, Sussex, U.K.

ARTHUR H. LEFEBVRE, Gas Turbine Combustion, Hemisphere
Publishing Corp., 1983, $38.50, 531 pp.

TEXTBOOKS on gas turbine combustion are very rare and
therefore this book fills a long-felt demand from university
teachers as well as from researchers and practicing engineers.

The subject of combustion embraces a wide variety of
processes and phenomena and there are a large number of books
and journal articles written on combustion in general. The
situation is not so good for the particular field of gas turbine
combustion because no good textbook has been available,
although there is plenty of literature written in that field.
Courses in gas turbine combustion are given by many
universities both as regular courses and short courses suitable
for advanced training of engineers. Such courses are
commonly used also by the gas turbine industries for their
advanced education. Lefebvre’s book is an outgrowth of the
short courses given at Cranfield Institute of Technology in
England and at Purdue University in United States as well as
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of his many years teaching and consulting in the combustion
field. The material in the book is well balanced and is suitable
for educational purposes as well as for reference.

The book has eleven chapters. The first discusses the main
performance requirements and basic design features, types,
and arrangements of combustors. Chapter 2 deals with
combustion fundamentals, and Chapters 3 and 4 cover design
and performance of conical, two-dimensional, and annular
diffusers, relationship between size and pressure loss, pattern
factor, hole discharge coefficients, and many other topics.

Chapters 5-7 deal with such key aspects of combustion
performance as high combustion efficiency, flame stability,
ignition theory, and ignition performance. Chapter 8 is
devoted to heat transfer including wall cooling techniques for
application to advanced technology engines. Chapters 9 and
10 treat fuel, fuel injection, and the impact of alternative and
synthetic fuels on combustor design and performance.
Mechanisms of atomization and means to measure and
characterize drop sizes are discussed as well as practical
methods of achieving a well atomized spray. The last chapter
discusses combustion-generated pollution. Pollutant forma-
tion, reduction and design of low-emission combustors are
reviewed, including the development of variable geometry,
multistage, and lean, premixed/pre-evaporated combustors.

The book is well written and contains the appropriate
formulas and relationships necessary for design and
performance-prediction of gas turbine combustors. Each
chapter ends with a complete list of references. SI units are used
as the basic system, but occasionally both SI and British units
are quoted.

Both aircraft and industrial combustion chambers are
considered but the aircraft type clearly dominates. The book
can, however, be recommended for use when designing both
types of combustors and should certainly be on the reference
shelves for all engaged in design and development of gas
turbine combustors.

ER1k OLSSON
Chalmers University
Sweden



