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written (!) solution manual accompanying the main text.
Although it may be considered an added bonus to the buyer, its
presentation is still unjustifiably poor. I sincerely hope that in a
future edition it will be properly printed, to the same high
standard of the main text. This aside, the book can be
thoroughly recommended to both students and teachers of
undergraduate courses in heat transfer.
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ADRIAN BEJA:", Entropy Generation Through Heat and
Fluid Flow. John Wiley & Sons, New York, 1982,
248 pp., £33.00.

ACCORDI~G to the preface "this book is [the author's] attempt
both to inform and persuade those who work in heat transfer
of the increasing importance of thermodynamics in their
field". He claims that such enlightenment is needed most
everywhere (i.e. with the possible exception of M.I.T.). The
book is "designed to bridge the gap between three cornerstone
subjects: heat transfer, thermodynamics and fluid mechanics".
No small task for a book this size.This 'gap' (ifyou must know)
is 'bridged' by the subject of entropy generation, which,
somehow (see Diagram 2 and the jacket illustration), fits in
snugly (like a triangle) where the three aforementioned topics
would otherwise coalesce at a point. (The exact meaning of this
symbolism escaped me.)

Chapters I and 2 deal with semantics. Here they all are: the
'availability', 'least available work', 'exergy' and, of course, the
'anergyofenthalpy'. There is not much new in terms of physical
insight but it is probably useful to have the entire glossary
displayed and defined in one place without any appreciable
bias on the part of the author.

I would now advise the student reader to go on with
Chapters 5-11, which contain applications of 'second law
analysis' to various situations including heat exchangers
(Chapter 7),cryogenics (Chapter 10)and solar energy (Chapter
II). Realistic engineering design problems are included here
and there. These chapters provide a fresh and interesting
introduction to several applications and could profitably be
used to supplement advanced undergraduate and intro
ductory graduate courses in thermal science.

Those readers with prior knowledge of fluid mechanics, in
particular hydrodynamic stability theory and prevailing ideas
about the onset and development of turbulence, are invited to
embark on Chapters 3 and 4, the main exposition of fluid flow
theory. Shall we laugh or shall we cry? Here in twenty-odd
pages the author claims to have "explained theoretically the
origin of:

The meandering course of rivers, plumes and other large
Reynolds number flows ...
the vortex shedding phenomenon ...
the transition to turbulence in shear flow...
the bursting of turbulent boundary (wall) layers ..."

just to mention a few. It is all based on the author's "buckling
theory of turbulence" and it (quite obviously) is not very
convincing. A gap to bridge? A bridge too far. .. Students
beware.

Chapter 12(the last one) is on energy policy and is by Mary
Bejan. I would have left it out as well.
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TIllS monumental work of over 2000 pages with numerous
tables and figures covers the whole field of heat exchanger
design, from the basic science to practical aspects. It is difficult
in one review, or indeed for one reviewer, to do justice to every
part of the work, and detailed commentary and criticism of
each section is probably betterleft to users and specialists. This
could perhaps be organized after a short period of time when
those in industry and research establishments have had the
opportunity to use the handbook.

On the broader front, one's first reaction is to be reminded of
the massive addition to knowledge of heat and mass transfer
gained in the last 50 years or so. This period happens to
coincide with my own active lifein engineering science, and on
a personal note I well recall the comment of Sir Frank Smith,
then Secretary of the British Department of Scientific and
Industrial Research, on hearing that Margaret Fishenden and
I were writing our first book on The Calculation of Heat
Transmission; he said "heat transfer seems to me a rather
elementary subject". How wrong he was!

Why is the subject so difficult and the literature so
voluminous? There are two answers, one scientific the other
practical. Scientifically, heat transfer is concerned with the
rates of action of irreversible thermodynamic processes which
need to be described quantitatively in terms of equilibrium
properties such as temperature and pressure, and the various
specific properties of solids and fluids. Unfortunately those
processes, mainly types of diffusion, take place under many
different complicated conditions including fluid flows, often
three-dimensional and time variant, in a wide range of
geometrical boundary conditions. Practically, heat ex
changers are required in a wide range of engineering plants
including new developments. As in other branches of
engineering development, heat exchangers were designed
quite successfully using only elementary scientific data, before
the advances in heat transfer science, but efficiency and
performance have since been greatly improved. It will be a long
time before they are designed entirely on scientific data, in fact
this is unlikely, because there is a strong element of art in
design, based on experience. There is always scope for
innovative and imaginative thought, which does not come
from calculations alone, although these are valuable in
making comparisons. This is not to deny the need for a sound
basic approach, and the handbook is likely to become an
essential reference for all engaged in industrial design and in
applied heat and mass transfer research.

The book is well set out, with good indexing, and
remarkably free from misprints and errors. Owing to the need
to make each part self-contained there is a certain amount of
duplication ofpages and repetition in the text, but for so large a
book it is relatively easy to find one's way about.

Turning briefly to the sections, Vol. I contains definitions,
basic equations and their solution, set out with immaculate
precision, and a section on heat exchange charts. This is
textbook material, but in a form useful for reference, and
includes a large number of references for further reading.

Volume 2 entitled Fluid Mechanics and Heat Transfer,
which includes radiation, is the longest ofthe five,and presents
what is usually regarded as the science of applied heat transfer.
It would take a long review to cover the whole volume; which
might be undertaken separately, perhaps by more than one
specialist. It starts with a welcome clarification of the roles of
conduction and convection, the latter without the former
being akin to a transporting organization which can deliver
the goods but cannot unload them. The volume includes single
phase flows, boiling, condensing, evaporation and gas-solid
systems, bu t wiselystops short ofmore exoticprocesses such as
flame radiation in furnaces, combustion, or high-speed flows.
The book is mainly concerned with conventional heat
exchangers. and this is to be welcomed.




