
few pages; and the coverage is systematic in its prog­
ression from simple systems to more complicated 
ones. Almost certainly, this book will maintain its 
leading role among its fellows. D 

UNIT OPERATIONS OF CHEMICAL 
ENGINEERING, 4TH EDITION 
by Warren L. McCabe, Julian C. Smith and Peter 
Harriot, McGraw Hill (1985), 960 pages, $53 .95. 

Reviewed by 
A.H. Peter Skelland 
Georgia Institute of Technology 

Thirty years have passed since the publication of 
the first edition of this durable text, and its influence 
on the profession through succeeding editions and 
three decades of graduating seniors must have been 
profound. The second edition, published in 1967, reor­
ganized the material in the first version into four main 
sections, e.g., fluid mechanics, heat transfer, equilib­
rium stages and mass transfer, and operations involv­
ing particulate solids. This format, which has become 
one of the hallmarks of the book, has been retained 
through the third and fourth editions, published in 
1976 and 1985, respectively. 

Peter Harriott, mentioned in the preface to the 
first edition as one who reviewed a portion of that 
early manuscript, now becomes the third author of 
the revised fourth edition. 

The authors have commendably resisted the temp­
tation to expand the book further by merely adding 
new material; instead they have actually achieved a 
6.6% reduction in pages to a total of 960. This has 
been accomplished by deletions which include most of 
the previous material on mass and energy balances 
(normally covered elsewhere in the chemical engineer­
ing curriculum), the entire chapter on phase equilibria 
(usually treated in thermodynamics courses), and, in­
terestingly, the Ponchon-Savarit method of analysis 
for binary distillation, leaching, and liquid-liquid ex­
traction processes. This involves elimination of the 
triangular diagram-delta point method and of the Pon­
chon (Janecke) diagrams in extraction. This, the au­
thors contend, is because the procedure "is rarely if 
ever used in practice; for simple separations the 
McCabe-Thiele method is entirely adequate and for 
more complex separations computer methods are 
used." A bold move! 

These deletions are countered by several addi­
tions, which include (for the first time) an excellent 
21-page chapter on adsorption, expanded treatments 
of fluidization, packed bed heat transfer, and mul-
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ticomponent distillation (which by now has reached a 
level of presentation that would probably enable 
superior students to perform plate-to-plate calcula­
tions). Further revision and reorganization are appar­
ent in many areas of this familiar work. 

An argument might be made for treating packed 
distillation columns in the chapter on distillation, in­
stead of in the one on gas absorption. This would be 
on the grounds that distillation is characterized by es­
sentially equimolal countertransfer, in contrast to gas 
absorption, which is an example of one-component 
mass transfer (one-way diffusion). This necessitates 
differences in rigorous formulation of the transfer unit 
expressions in the two cases, particularly for non-di­
lute systems. 

The time has perhaps come to correct an important 
error that has curiously persisted through the second, 
third, and fourth editions; this occurs in citing the 
Friend and Metzner equation for heat transfer in tur­
bulent flow in a smooth tube. The expression is Equ­
ation (12-62) on page 315, where a factor of 11.8 has 
been omitted from the second term in the de­
nominator. Offered as a "more accurate analogy equa­
tion" for h, heat exchangers designed using the uncor­
rected equation would be seriously undersized. 

Much of the current clamor for writing in SI units 
tends to overlook the fact that a great body of en­
gineering literature already exists in either cgs or En­
glish units. Engineers must therefore retain facility 
with traditional unit-systems for easy access to the 
older literature, while becoming conversant with SI 
units for best use of the newer material and for pres­
ent application. This dual need is well accomodated by 
the authors' decision to emphasize both SI and English 
units throughout the book. 

The text is well stocked with problems for practice 
solution, 36% of which are new with this edition. The 
Appendices have been expanded by two, compared to 
the third edition, by the inclusion of the DePriester 
charts giving distribution coefficients in light hydro­
carbon systems for low- and high-temperature ranges. 
The present reviewer believes that the book would 
have been enhanced by the inclusion of an author 
index, but a good 16-page subject index has been pro­
vided. 

The drawings, printing, and binding all conform to 
the high standards we have come to expect in this 
series and, at $53.95, the text gives better value than 
most others in the field-certainly it should help more 
engineers get more jobs done than will most of its 
competitors. 

When one includes the precursor of this text, E le­
ments of Chemical Engineering, by W. L. Badger 
and W. L. McCabe, first published by McGraw-Hill in 
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1931, it is realized that Warren L. McCabe has pro­
vided textbook guidance to chemical engineers in a 
continuous and ongoing manner for more than half a 
century. The latest edition of this book constitutes a 
fitting memorial to his outstanding contributions to 
the profession. D 

PROCESS REACTOR DESIGN 
by Ning Hsing Chen 
Allyn and Bacon, Inc., Publishers, 
Boston, MA (1983) 545 pages 

Reviewed by 
Arland H. Johannes 
Oklahoma State University 

Textbooks on chemical engineering kinetics and 
reactor design have changed significantly in the past 
three decades as the Hougen and Watson approach 
shifted to a Levenspiel approach. This evolutionary 
change continues in this book by introducing numeri­
cal methods and computer solutions to complex chem­
ical reactor design equations and problems. We expect 
that future texts in this area will follow this trend and 
use many of the more modern ideas and techniques 
presented in this book to solve industrial reactor de­
sign problems. 

The text is suitable for a first undergraduate 
course in reactor design. The content is divided into 
eleven chapters with mathematical techniques re­
viewed briefly in the ten appendices. The author uses 
the molar extent of reaction (reaction coordinate 
method) as a bookkeeping and computational tool 
throughout the text. This method is introduced in the 
first two chapters on Fundamentals and Process Ther­
modynamics and is used extensively in the evaluation 
of kinetic data presented in Chapter 3. 

After introducing the basic transport equations in 
Chapter 4, the author covers homogeneous systems 
by devoting a chapter to each of the four ideal reac­
tors. In each chapter, isothermal, nonisothermal and 
multiple reactions are covered for each ideal reactor 
type. This is a particularly refreshing and logical pre­
sentation of the material. 

The last three chapters cover heterogeneous reac­
tor systems, nonideal reactors and design considera­
tions. The heterogeneous reactor chapter covers each 
heterogeneous system including catalytic and fluidized 
bed reactors. Although this chapter is not written in 
great detail, it provides a good overview of these sys­
tems and a fairly good presentation of the design equa­
tions and mathematical techniques needed for model­
ing these systems. The nonideal chapter is very brief 
and barely covers problems typically encountered in 
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industrial applications. The material in this chapter 
must be externally supplemented to provide coverage 
of nonideal systems. 

The final chapter covers some of the major design 
and economic considerations in reactor sizing. This 
chapter also compares combination reactor systems 
and looks at selectivity and productivity. 

In general, the material throughout the book is 
presented using vigorous mathematical development 
followed by numerous numerical example problems. 
Fourteen short computer programs are included in the 
text and are used frequently to solve the more com­
plex problems. Some background in computer pro­
gramming would be helpful to the student using this 
text but a solid mathematics background is absolutely 
required. Notation is straightforward and is consis­
tent throughout the text. The end-of-chapter prob­
lems cover the material well and are suitable for 
homework, but the total number of these problems is 
fairly limited. The book is well written and the En­
glish is good, but at times a more general description 
would be more helpful than the step-by-step 
mathematical development. 

In summary, this book is a useful teaching and 
reference text on modern reactor design. D 
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