late lively classroom discussion. They can also pro-
vide a model of an engineer (the instructor) solving
an ill-defined engineering problem in real time.

CONCLUSIONS

Honest errors appearing in textbooks, articles,
and instructor-generated assignments can serve as
meaningful vehicles of instruction. They demonstrate
that engineering problems are often ill-posed, re-
quiring frequent checks and creative problem-solv-
ing techniques. They thus help to prepare students
for dealing with the many errors that they will
inevitably encounter during their careers.
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AN INTRODUCTION TO NUMERICAL
METHODS FOR CHEMICAL ENGINEERS

by J. B. Riggs
Texas Tech University Press, Box 4139, Lubbock,
TX 79409-4139; $45 (cloth) (1988)

Reviewed by
Santosh K. Gupta
Indian Institute of Technology; Kanpur, India

The need for teaching a course in numerical tech-
niques to undergraduate chemical engineers is being
recognized more and more these days, and several
schools have started offering such courses. As a re-
sult, a large number of textbooks have appeared in
the area. However, only a few of them are addressed
primarily to chemical engineering students. The book
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by Riggs is thus very timely, and it is an excellent
text. A floppy disc containing several programs is
also included. It can be used to solve problems in the
text as well as being used later.

Chapter 1 of the book gives an introduction to
matrix operations and round-off and trunction er-
rors. Chapter 2 treats algebraic equations, and the
method of LU decomposition for solving linear equa-
tions is of particular importance. Regula falsi and
Newton's method are used for non-linear equations.
The treatment in Chapter 3 of the various finite dif-
ference approximations of the first and second de-
rivatives is good. This is followed by cubic spline
interpolation, as well as quadratures.

Chapter 4 presents techniques for solving initial
value problems (ODE's and PDE's) using both im-
plicit and explicit methods. Several software pack-
ages have been referred to for solving stiff ODE's.
The presentation of finite difference methods as
applied to PDE's in space and time is excellent.

In Chapter 5 the finite difference approximations
are suitably used to obtain the recursion (SOR) rela-
tions for the governing differential equation and for
the boundary points, and these are combined to ef-
fect a numerical solution for a boundary--value prob-
lem. Also, good examples are given on direct meth-
ods using the Thomas algorithm and shooting meth-
ods. The use of a finite element library routine (FEC)
is shown through an example.

Chapter 7 deals with regression analysis of ex-
perimental data. Very useful and common examples
on chemical kinetics are presented and the use of
optimization is shown for non-linear regression.

Chapter 8 discusses how the homotopy method
can be used to find the roots of nonlinear algebraic
equations. This chapter also discusses some more-
advanced examples.

The most fascinating feature of the book is that
several illustrations and problems from various fields
of chemical engineering (mass transfer, kinetics,
thermodynamics, etc.) are discussed. In some cases,
the limitations of the techniques are clearly explained
and the methods to overcome the difficulties are
presented. For example, systems of nonlinear equa-
tions arising out of material balances on a CFSTR
are solved by Newton's method (Chapter 2), but in
the case of extreme non-linearity they are converted
to coupled ODE's constituting an IVP, and these, in
turn, are solved using a powerful algorithm (LSODE)

Continued on page 153.
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cific example that is being used to illustrate the
phenomena. For instance, when students begin to
realize that the same set of principles can be used to
understand the behavior of a fixed-bed catalytic
reactor and the behavior of a low-pressure, chem-
ical vapor deposition reactor, then they are be-
ginning to focus on those fundamental principles
rather than on the specific technological applica-
tions. As a result, the students obtain a deeper ap-
preciation for the general applicability of chemical
engineering science.

SUMMARY

We have developed a textbook supplement that
facilitates the integration of examples from non-
traditional technologies into a reaction engineer-
ing course. These educational materials provide a
means for introducing students to the application of
chemical reaction engineering principles in micro-
electronics and biochemical technology. The
coursepack has been used in classes at The Univer-
sity of Michigan, and the student evaluations have
been generally favorable.
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until a steady state is reached. Another interesting
feature of the book is its excellent compilation of
problems.

The reviewer has serious doubts whether a stu-
dent can truly appreciate the chemical engineering
orientation of the book at the sophomore level—one
can easily get weighted down by new concepts which
can divert the attention away from the numerical
techniques themselves. It would be better to use this
text at the senior level, after a student has been
exposed to the basic courses in chemical engineer-
ing. But at that level, one could possibly introduce
the orthogonal collocation method, which is quite
popular now but which does not find a place in this
text. Also, one could then do more justice to the
stiffness of ODE's (although some introductory dis-
cussion exists on stability criteria for IVP's) and to
finite element techniques.

Overall, this book will satisfy the demands of
undergraduate chemical engineering students who
usually have difficulty in understanding the presen-
tations in more general texts. With some additional
material incorporated by an instructor, it could be
an excellent text at the senior level. Some instruc-
tors can possibly use this as a text at earlier stages
in the curriculum. 0
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