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This book is a very well-arranged collection oflec­
tures, the majority of which were presented by invited 
authors at an Advanced Study Institute on Heat Trans­
fer Equipment, held in Poona, India, in June of 1986. 
The Institute was organized to provide an international 
forum for the dissemination of information on the 
thermal hydraulic fundamentals and design of heat 
transfer equipment. A keynote lecture on energy 
conservation and waste energy recovery in industry 
was presented in order to give an estimate of the 
amount of energy used in industry in the form of heat as 
well as to allow for a discussion of the most adequate 
energy efficient technology. 

The book contains nine chapters, and all the topics 
are well-referenced. One will not find a very extended 
analysis of the heat transfer fundamentals , but the given 
information is sufficient to refresh the latent knowledge 
of practicing engineers, and it also encourages the ex­
pert to pose new research questions to the applications 
of more advanced studies. 

The opening chapter is a general review of the clas­
sification of heat transfer equipment, heat exchanger 
design methodology, and basic thermal design methods. 
Uncertainties on the design and operation of systems of 
heat exchangers and of the problems related to the heat 
transfer modeling in heat exchange equipment from 
laboratory work to industrial design are also taken into 
consideration. 
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The second chapter briefly treats the codes and 
standards of the mechanical design of exchangers, in­
cluding an appraisal of the state-of-the-art for tubular 
units. The "meat" of the book begins in chapter three, 
which presents the convection fundamentals and their 
application to the single phase heat exchangers. The 
usual correlations utilized for the evaluation of the heat 
transfer coefficients are briefly discussed. It is nice to 
find, in this chapter, a concise presentation of computa­
tional fluid dynamics applied to the prediction of the 
heat transfer, mechanical, and thermal-stress behavior. 
A general notion of the nature and capabilities of the 
PHOENIX program, which first emerged in 1981, is 
also presented. 

Chapter four concerns the procedures of the ther­
mal design of single-phase exchangers. Here one finds 
an overall design methodology for shell and tube ex­
changers which offers an approximate sizing technique 
for preliminary design. This can be handy for checking 
the results of computer-based design methods, as we all 
know. 

The brief lectures presented in this chapter include 
computational applications to several types of heat ex­
changers going through air-cooled equipment and the 
syntheses of optimal heat exchanger networks. Going 
further , one finds a short analysis of the plate heat 
exchangers and their design theory, followed by the 
plate-fin and tube-fin design procedures. Furthermore, 
other lectures discuss the design of electronic equipment 
based on the thermal analysis, nuclear and fluidized bed 
heat exchangers, direct fire heaters, and high tempera­
ture waste-heat recovery. There is also a nice discussion 
on mechanically-aided heat exchanger design. 

In chapter five there is a brief discussion of the fun­
damentals of two-phase flow heat transfer for boiling in 
tubes and tube bundles. Then the Nusselt classical the­
ory for laminar film condensation on a vertical plate, a 
horizontal tube , and a bank of horizontal tubes is re­
viewed. The condensation on enhanced surfaces is also 
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presented and recalls Gregorig waved surfaces. This 
chapter concludes with a nice review of the in-tube 
condensation which describes recent improvements in 
the methods for predicting flow patterns, pressure drop, 
and heat transfer during condensation in horizontal and 
vertical tubes. 

The thermal design of two-phase exchangers is 
treated in chapter six, with a well-posed set of condenser 
design approaches for pure vapor, mixture of vapors , 
and multicomponent mixtures with the presence of non­
condensables. Special care is devoted to the design 
methods for the cross-flow and reflux condensers. A 
critical evaluation of cooling tower design methodology 
is presented which outlines exact design procedures 
and assesses the errors associated with the approximate 
method. Next there is a brief discussion of the basic heat 
pipe theory, followed by the preliminary design consid­
erations. Thus, an overall design methodology is pre­
sented for heat pipe exchangers. Detailed solution proce­
dures are outlined for rating and sizing problems with 
an example. The chapter concludes with a review of the 
types of heat pumps, their economics, and the state-of­
the-art of chemical absorption heat pumps for industrial 
applications. 

Chapter seven on heat transfer augmentation is 
primarily directed to enhanced forced convective va­
porization and condensation inside tubes. A nice review 
is presented, and the two-phase different approach is 
compared to the heat transfer evaluation of single phase 
behavior. This is followed by a discussion of the perfor­
mance evaluation criteria for enhanced tube geometries 
used in two-phase heat exchangers, which is resolved in 
terms of the heat transfer area ratio. 

Chapter eight includes a brief introduction to the 
fundamentals of rheology and the thermal design of 
heat exchangers for non-Newtonian fluids. Specific in­
formation on the role of rheological behavior and geom­
etry on heat transfer is presented. One should notice that 
special emphasis has been given to the adoption of 
Newtonian fluid correlations in dealing with non-New­
tonian materials. 

To complete the design analysis, chapter nine goes 
through a treatment of flow-induced vibration mecha­
nisms, and some correlations for their prediction in heat 
exchangers are discussed. A single-component, two­
phase (boiling or condensation) flow instability analysis 
is also presented which concentrates on the practical 
aspects of two-phase flow instability in large steam or 
vapor generators. 

While reviewing the book, I got the impression that 
the authors accomplished the main objective of the Insti­
tute. The material presented may be utilized in modern 
engineering education. The book is not a teaching text in 
the usual sense-there are too many gaps for a new 
learner to bridge. But it may be utilized, with a 
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reasonable amount of success, in an advanced design 
course of heat transfer equipment. O 
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This book deals with granular filtration of liquid 
and gaseous suspensions and is directed specifically at 
this one type of separation process. It fills a gap in the 
separations literature since most of what has been pub­
lished is spread throughout the journal literature. This 
book will be particularly useful to anyone new to the 
field of granular filtration who wants to get started as 
quickly as possible. Although the author asserts that the 
level of the text is consistent with material in accredited 
chemical and mechanical engineering degree programs, 
I am not so sure this is true. However, the text could cer­
tainly be used as a text or a supplemental text in gradu­
ate level, research-oriented courses dealing with sepa­
rations. 

Although both the filtration ofliquid suspensions in 
granular media and aerosol filtration in granular beds 
are usually treated as two distinct subjects, the author 
departs from this traditional practice and takes a unify­
ing approach with the result that a majority of the chap­
ters in the book apply equally well to both processes. The 
principles presented and discussed in the text provide 
the framework for obtaining information that will aid in 
the design, operation, and control of granular filtration 
systems. 

In Chapter One the author provides a brief 
overview of granular filtration, a bit of historical per­
spective, and a comparison with other, related separa­
tion technologies. Several examples of commercial scale 
granular filtration applications for both liquid and 
gaseous suspensions are discussed. 

In Chapter Two, the governing equations that de­
scribe the macroscopic behavior of granular filtration 
are derived. The formulation, solution, and application 
of these equations to provide information describing the 
time dependence of effluent concentration and pressure 
drop are the primary focuses of this chapter. The author 
also provides an interesting description of filtration as a 
stochastic process. 
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