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references through which a more in-depth understanding 
can be pursued. However, in a field in which the literature 
is comprised almost entirely of specialized reports, a book 
that summarizes the information and directs the reader to 
the appropriate documents performs a valuable service. In 
final consideration, therefore, of its assets and deficiencies, 
this book is recommended to those working in the NDA field. 

Edward D. Blakeman 

Oak Ridge National Laboratory 
P.O. Box X 

Oak Ridge, Tennessee 37830 

February 6,1981 

About the Reviewer: Edward Blakeman is a member of 
the staff of the Instrumentation and Controls Division of 
Oak Ridge National Laboratory, where he is engaged in the 
development of nondestructive active-neutron methods for 
the analysis of spent nuclear fuel and of nuclear wastes. 
Mr. Blakeman's academic training was at the universities of 
Kentucky and Virginia. He came to Oak Ridge following a 
period at the Duke Power Company. 

Numerical Heat Transfer and Fluid Flow. By Suhas V. 
Patankar. Hemisphere Publishing Corporation, Washington, 
D.C. (1980). 

This book is essentially devoted to presenting what the 
author considers to be effective, practical, and recommendable 
methods for solving the set of continuity, momentum, and 
energy (or diffusion) equations commonly encountered in 
the problems of fluid flow, heat, or mass transfer. Emphasis 
is placed not on surveying or comparing various available 
techniques relevant to the subject, but on describing a care
fully selected and rather restricted family of methods that the 
author has adopted and developed through his many years of 
successful computational experience in this field. 

The book is well written and quite readable. The key to 
the simplicity of the presentation lies mainly in the author's 
ability to devise a unified and straightforward treatment of 
this rather broad and complex subject. The author points out 
that most of the relevant equations including the equations of 
continuity, momentum, energy, the turbulent kinetic energy 
and the conservation of a chemical species, etc. can be repre
sented by a single generalized differential equation provided 
that proper meanings are assigned to the dependent variables 
and other symbols such as the diffusion coefficient and the 
source term. Main attention is then focused exclusively on 
constructing a general numerical method for solving this 
single differential equation containing an unsteady term, a 
convective term, a diffusion term, and a source term. 

A notable feature of the book is that the description of 
the numerical technique is made in most cases by breaking up 
the generalized equation into simpler cases and illustrations 
are given by using very elementary examples such as one- or 
two-dimensional heat transfer in the Cartesian coordinates. 
For example, by using the simple example of steady-state, 
one-dimensional heat conduction containing a source term, the 
author was able to establish, by physical observations alone, 
the so-called "four basic rules" that form the guiding 
principles for the development of the numerical methods 
throughout the book. These rules are shown, whenever appli
cable, to predict certain crucial criteria that are well known 
through pure mathematical analyses. 

Perhaps one of the most favorable features of the numer
ical technique developed in this book is that its mathematical 
formulation stresses the physical significance associated with 
it. The discretization of the differential equation, for example, 
is based on the idea of control volume formulation that lends 
itself to an easy physical interpretation. Also, in treating 
the equation containing both the convective and diffusion 
terms with a given velocity field, these two terms are com
bined to form a total flux, J, and, by proper reasoning, the 
discretized equation is finally derived in such a way that the 
dependent variable at a grid point of interest is related to those 
at the surrounding neighboring grid points through coefficients 
that are sole functions of the mass flow rate through the 
control volume surface, the directional conductance, and the 
grid Peclet numbers. This approach is certainly advantageous 
since it enables the user to gain a better understanding of the 
underlying physical principles that is often desirable for 
interpreting the computational results, thus providing ade
quate guidance toward obtaining physically meaningful solu
tions. 

Although the book devotes considerable space to dis
cussing the linearization of the source terms, the reader may 
still find it difficult to understand completely how to handle 
them properly, particularly under complex situations where 
several source terms of different functional relationships are 
present in the same equation. There are also somewhat ques
tionable statements in the chapter discussing the solution of 
the momentum equation for obtaining the velocity field. 
It is stated that the real difficulty in the calculation of the 
velocity field lies in the unknown pressure field and that the 
way to determine the pressure field seems rather obscure. 
The main emphasis in this chapter is directed toward finding 
the pressure field such that the velocity field calculated from 
the momentum equation satisfies the continuity equation. 
Relatively minor attention is paid to emphasizing the impor
tance for the pressure field to also satisfy the appropriate 
equation of state simultaneously. It should also be pointed 
out that since the book concentrates mainly on computational 
methods, relatively complex phenomena such as two-phase, 
supersonic, or open-channel flow, and the mathematical 
modeling of turbulence or combustion are virtually left un
touched. 

The book is comprised of nine chapters, the first three 
are devoted mostly to introductory and preparatory materials 
including the concept of "one-way" and "two-way" coordi
nates and their connections with the standard mathematical 
terminologies such as parabolic, elliptic, or hyperbolic. The 
main development of the numerical technique is presented 
in Chaps. 4, 5, and 6. At the end of Chaps. 2 through 6 there 
are exercise problems designed to further understanding of 
the materials presented in those chapters. Thorough discus
sions of such topics as the iterative scheme for solving coupled 
nonlinear equations and the source-term linearization are given 
in Chap. 7, together with some suggestions for computer 
program preparations and testing. Chapter 8 outlines some 
procedures for taking advantage of a one-way space coordinate 
and also points out the similarity between the finite-element 
method and the method developed in the book. The last 
chapter can be deemed a collection of some illustrative exam
ples mostly taken from the author's and his coworkers' pub
lished papers. They include topics such as developing flow in 
a curved pipe, combined convection in a horizontal tube, 
melting around a vertical pipe, turbulent flow, and heat 
transfer in internally finned tubes and a deflected turbulent 
jet. Discussions are brief and they are mostly demonstrative 
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in nature so that most likely the reader will have to refer to 
the original papers for better comprehension of the subject. 

This book should prove useful not only to the engineering 
students as an introductory graduate-level text, but also to the 
researcher or the practicing engineer desiring to familiarize 
himself with some of the recently developed rather simple 
and successful computational methods in the field of fluid 
flow and heat transfer. 

Chia-Jung Hsu 

Brookhaven National Laboratory 
Upton, New York 11973 

November 7, 1980 
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