Chemical Engineering: a Review for
the P.E. Exam

By W. E. Crockett, John Wiley & Sons, New
York, 1986, 269 pp., $31.95

This book is an outgrowth of a P.E.
exam preparatory course that Dr. Crock-
ett has taught and perfected over the past
ten years in West Virginia. The book
jacket claims, “The bottom line: Every
chemical engineer who has used this book
has passed the P.E. exam. (Based on a
recent survey taken over the last three
years.)” Inasmuch as the book was pub-
lished this year, we assume the survey
covered those who had taken Dr. Crock-
ett’s course and used the course notes that
eventually evolved into the book.

Although the book appears to be excel-
lent, we have serious doubts that “the bot-
tom line”” will apply to chemical engineers
who use this book to prepare for the P.E.
exam on their own. The statistics quoted
probably apply to a select group of indi-
viduals who were well-prepared for the
exam by other factors besides this book,
such as a good basic chemical engineering
education and by a good instructor in the
review course itself.

This book could serve as the required
textbook for a review course for the P.E.
exam. The book is organized into the
seven major areas covered by the exam:
thermodynamics, process design, mass
transfer, heat transfer, chemical kinetics,
fluid flow and engineering economics.
Within each area the basic theory is re-
viewed in a concise but rather sketchy
form. A list of standard reference books is
given. These references are an indispens-
able supplement to this book because of
the cursory treatment of the theory, and
because no basic design data have been
included. Almost no example problems
are presented to illustrate how to apply
the theory. Each major area contains
some old NCEE examination problems
(supposedly typical of the present exam)
together with the solutions and suggested
strategy for solving. Fifty-seven problems
are given which seems rather minimal.

The problem solving techniques could
have incorporated some practical ap-
proaches, such as using the pipe flow
alignment chart in Perry’s Handbook for
pressure drop calculations, or judgment,
such as Problem E in the engineering eco-
nomics section that involves a choice be-

AIChE Journal

BOOK REVIEWS

tween two paints. Both cost the same
p.s.f. covered, but Paint B will last longer
and can be applied with less labor. Paint
B is the obvious choice. Why bother to
calculate an annual cost per square foot
based on money valued at 10% per an-
num?

A brief comparison was made with the
other major competing book, Chemical
Engineering for Professional Engineers
Examinations by Prabhudesai and Das
(McGraw Hill). Prabhudesai contains
appreciably more material with greater
depth of theory, numerous example prob-
lems and some limited basic design data.
However, Prabhudesai lacks the NCEE
examination problems that are a neces-
sary part of the review preparation.

Dr. Crockett has authored an excellent
review text for the P.E. exam, but one’s
chances of passing the exam will be im-
proved by using supplementary reference
books and by taking a review course that
offers more problem solving.

Gordon Goff
Bechtel Co.
San Francisco, CA 94119

Unsteady Processes in Catalytic
Reactors

By Y. S. Matros Elsevier, 1985, 364 pp.
$81.50.

This book is concerned with the study
of the behavior of a packed-bed reactor
under either steady or transient opera-
tion. The first part of the book is con-
cerned with the development of an under-
standing of the chemical and physical
rate processes that occur in the reactor
and the use of information about the rele-
vant time scales to select a mathematical
design model that is neither oversimplif-
ied nor overly complex. The second part
discusses the optimal design and opera-
tion of a packed-bed reactor under either
steady state, transient or forced periodic
operation.

The emphasis in the book is on physical
arguments and application of mathemati-
cal models. While the key ideas of the
mathematical analysis are presented, the
details are often omitted. Many examples
illustrate the application of the mathe-
matical models to practical situations.
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The book is based mainly on Soviet
work and point of view. The literature
citations also favor Russian studies, and
there are some glaring omissions of key
Western papers. Many problems dis-
cussed here are not covered in Western
books and compiement the Western liter-
ature on the subject.

The English translation by the author
is awkward at time's and some sentences
are incomprehensible. The book contains
a rather large number of typographical
errors and the lack of a notation table is a
serious deficiency.

Academic and industrial Western
reactor-design experts will find the book
an excellent guide to unfamiliar and in-
teresting Russian work in the area. The
material about the hierarchical develop-
ment of mathematical models would fit
well into any graduate course of mathe-
matical modeling and anslysis.

Dan Luss

Department of Chemical Engineering
University of Houston

Houston, Texas 77004

Instructors of introductory courses on
polymer science have faced difficult book
selection choices for at least the last
twenty years. The shadow of P.J. Flory’s
definitive 1953 book, Principles of Poly-
mer Chemistry, was very long and in-
deed, I do not know of a responsible
instructor who, even today, does not rec-
ommend Flory to students at a very early
stage in their studies.

However, the ensuing three and a half
decades has seen several revolutions in
polymer science and an explosion in the
number of polymer science textbooks.
Owing to the breadth of the field, few are
being written with the broad and authori-
tative coverage of Flory.

Sperling’s book covers the physical
chemistry and solid-state physics of poly-
mers. The book is excellent in its choice of
subjects and in its style of presentation for
undergraduate students. It is too elemen-
tary, due to its considerable breadth even
after focusing on things physical, to be
satisfying to a reader desiring knowledge
in depth on any particular subject. How-
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ever, references to recent literature are
abundant.

Strong points in this book include its
coverage of relatively modern develop-
ments in polymer science, such as small
angle neutron and x-ray scattering, repta-
tion, multicomponent polymers and fail-
ure mechanisms; new sets of homework
problems; and good illustrations. It has
nine chapters covering topics ranging
from solution to solid-state structures and
properties.

The reader looking for the next Flory
will be disappointed; the reader looking
for an undergraduate textbook compan-
ion to an introductory course will find a
strong contender,

Professor Matthew Tirrel}
Department of Chemical Engineering
and Materials Science

University of Minnesota
Minneapolis, MN 55455

Scaleup of Chemical Processes

Edited by Attilio Bisio and Robert Kabel,
John Wiley & Sons, New York, 699 pp.,
$69.95.

This book may serve as a valuable refer-
ence for individuals involved in the scaleup
of a specific process but is of questionable
value for individuals interested in learning
the art of scaleup. In the preface of the
book the editors state their assumption
that, “few readers will read the entire book
at one sitting.” This reviewer found those
words prophetic as interest in reading the
book waned in the initial chapters.

The book is written in 18 chapters by
17 different authors. This approach leads
to some chapters that are considerably
easier to read than others. For instance,
the chapters discussing stagewise and
continuous mass transfer processes writ-
ten by J. R. Fair are an excellent sum-
mary of mass transfer calculation tech-
niques, but they have little discussion of
scaleup procedures. By contrast, the
chapter on mathematical modeling writ-
ten by D. M. Himmelblau was difficult to
read. It contained a series of lists of tasks
needed to complete a model with equal
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emphasis given to the important task of
determining the needed accuracy of the
model and to the relatively unimportant
task of selection of a computer program-
ming language.

The history of process scaleup is rich
with successful and not-so-successful ex-
amples that illustrate the need to consider
factors beyond geometric scaleup. The
authors have not used this history to add
emphasis and to maintain reader interest.
The chapter discussing selection of reac-
tor type by R. L. Kabel makes frequent
reference to literature documenting case
histories but requires the reader to dig out
the original writing.

This is an example of technical writing
that is useful primarily to readers already
skilled in the art. It contains sufficient
detail to be useful in carrying out a spe-
cific task, but lacks the overview that
would make it useful as a learning tool.

Fred Vorhis
Adjunct Lecturer
Chemical Engineering Department

University of California
Berkeley, CA 94720

Computer Aided Chemical Thermo-
dynamics of Gases and Liquids: The-
ory, Models, Programs

By Paul Benedek and Ferenc Oiti, Wiley In-
terscience, 731 pp., $85.00.

Computer Aided Chemical Thermo-
dynamics is an attempt to present the
subject of thermodynamics in a way that
takes advantage of the proliferation of
personal computers. This necessarily al-
lows one to cover a wide variety of prob-
lems that are too complex or tedious for
hand calculations. Such an approach is
particularly appropriate in thermody-
namics as one often encounters trial and
error solutions.

The book is informally divided into
four sections. The first presents the ele-
ments of classical and quantum mechan-
ics. The second section introduces the
concepts of temperature, pressure, and
energy, including equations of state and
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the Zeroth and First Laws of Thermody-
namics. The third section introduces
entropy, the Second Law, and the re-
maining thermodynamic variables. This
section also presents an introduction to
statistical thermodynamics; throughout
the book, concepts of molecular thermo-
dynamics are used to emphasize similari-
ties and differences in behavior. The
fourth section presents specific models
and shows how they can be used to caicu-
late thermodynamic properties for pure
substances and for mixtures.

In general, 1 liked the order, organiza-
tion, and emphasis placed on the various
sections. The authors tend to present the
material as statements of fact rather than
in a didactic fashion and hence, coupled
with the fact that there are no example
problems or homework problems, the
book is more suitable as a handbook for
working engineers than as a textbook.
Though 1 did not object to this aspect of
the authors’ style, the authors, editors,
and reviewers seem to have done a rather
poor job in preparing this book for publi-
cation. The book obviously was written by
people who are not fluent in English; at
places the language detracts significantly
from the flow of ideas. Further, because
of the rather officious style, the authors
often make statements in a tone that im-
plies they are general when they are not.
For example, they state that the reduced
second virial coefficient is a universal
function of reduced temperature (which
it is not), and that arithmetic mean mix-
ing rule for ‘b’ in van der Waals’ equation
leads to mixing without change in volume
(which it does not). Also, there are state-
ments that are wrong, e.g. a statement
that pure substances or mixtures of hard
spheres behave as ideal gases.

Given the amount of misinformation,
misleading information, and the diffi-
culty I had reading this book, I cannot
recommend that anyone purchase it.

Marc Donohue

Department of Chemical Engineering
The Johns Hopkins University
Balitimore, MD 21218
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