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. [

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. []
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