
through a carefully-crafted sequence of examples 
and encounters with various types of control-system 
substructures, one can expect to build in the stu­
dents an expertise in control-system synthesis barely 
imagined just a few years ago. When we add to that 
the enthusiasm displayed by students in meeting 
such challenges, we are confident that we are get­
ting better at this enterprise of engineering educa­
tion. 
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CHEMICAL REACTOR ANALYSIS AND 
DESIGN, Second Edition 
by G.F. Froment and KB. Bischoff 
John Wiley & Sons, Inc., 1 Wiley Drive, 
Somerset, NJ 08875-1271; 664 pages, $59.95 (1990) 

Reviewed by 
Edmund G. Seebauer 
University of Illinois, Urbana 

Overall, I found this book to be quite suitable for 
a graduate-level course in reactor analysis, but too 
advanced for undergraduates. I disagree with the 
authors' statement in the Preface to the First Edi­
tion that the book may be used in a less-extensive 
treatment as a text for undergraduates. The chap­
ters are not set up to clearly distinguish elementary 
from advanced material and there are relatively few 
simple, straightforward examples of elementary 
concepts that many undergraduates need in order to 
grasp the material. The style of writing is quite 
formal and compact. The overall level of mathemat­
ics is also too advanced for most undergraduates. In 
principle, such students have seen the matrix alge­
bra, vector notation, and differential equations which 
are presented in this book. However, I believe that 
most undergraduates have little facility with these 
concepts, so that the mathematics becomes an im­
pediment rather than a tool for understanding. The 
problems at the end of each chapter contain too few 
drill problems for simple concepts that undergradu­
ates need in their homework assignments. 

However, the above statements should not be 
taken as criticisms; the style and content of the text 
and problems are quite suitable for graduate stu­
dents. The treatment of important concepts is up-to-
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date and very well documented with literature refer­
ences. Numerous summary paragraphs are included. 
While it might have been better to set these para­
graphs off from the main body of the text, they are 
still quite useful. The table of symbols at the begin­
ning of the book is also helpful. The detailed Table of 
Contents and the Author Index are execellent fea­
tures, although the Subject Index is only average. 

The treatment of chemical kinetics in Chapter 1 
overreached itself in Example 1.4.4 and Section 1.6. 
The book does not pretend to be a text in physical 
chemistry (and rightly so). Hence, I found the treat­
ment of transition state theory and the Lindemann 
mechanism to be so cursory as to be confusing. I 
would have mentioned these concepts in passing 
with only two or three sentences. 

On the whole, however, it is a fine book. 0 

AN INTRODUCTION TO RHEOLOGY 
by H.A. Barnes, J.F. Hutton, and K Walters 
Elsevier Science Publishers B.V., Amsterdam, The Neth­
erlands; $100 hardbound, $65.75 paperback (1989) 

Reviewed by 
Charles Manke 
Wayne State University 

In the preface to An Introduction to Rheology, the 
authors acknowledge that rheology is a "difficult 
subject" and that those seeking an introduction are 
often discouraged by the mathematical complexity 
of standard textbooks. This new book aims to pro­
vide an understandable introduction to rheology for 
newcomers to the field, particularly those without 
strong backgrounds in mathematics. The mathemati­
cal content of the book is minimized by a strategic 
organization of the subject material that defers con­
sideration of continuum mechanics and constitutive 
equations (where mathematical complexity is un­
avoidable) until the final chapter. However, certain 
mathematical treatments (such as the tensor repre­
sentation of stresses) are regarded as essential, and 
they are used throughout the book. Overall, this 
approach is effective, and the authors succeed in 
presenting a well-balanced, understandable overview 
ofrheology without oversimplification or lack of rigor. 

The early chapters of the book focus on rheologi­
cal phenomena, with individual chapters devoted to 
non-Newtonian viscosity, linear viscoelasticity, nor­
mal stresses, and extensional flow. Here the reader 
is introduced to the nature and origins ofrheological 
Continued on page 172. 
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• removal of both the adiabatic and rigidity constraints 
results in a final equilibrium state in which both the 
temperatures and the pressures in the two 
compartments are equal 

• removal of the adiabatic and impermeability constraints 
gives a final equilibrium state in which the 
temperatures are equal and µ ;, = µ ;z for all i. 

We may regard T as a "thermal potential," in 
that a difference in T tends (in the absence of con­
straints) to cause energy to transfer as q. Similarly, 
Pis a "mechanical potential," tending to cause work 
to be done (as an JPdV term). In the light of the third 
result above, we name µ the chemical potential, since 
a difference in µi produces a potential for the move­
ment of component i. 

We note that in this approach it is not necessary 
to "define" S by way of equations such as 8S = 8q/T, 
where the value of 8q is so circumscribed that the 
equation really has no meaning, and the student 
ends up learning the subject (if at all) by a hierarchi­
cal process of learning what is or is not permissible. 
The difficulty of trying to understand the "meaning" 
of entropy is obviated by having a perfectly formal 
way of defining it. Thus we only need to calculate its 
value, not to understand it. 
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REVIEW: Introduction to Rheology 
Continued from page 131. 
phenomena, to material functions, and to the impor­
tance ofrheology in industrial processes. The text is 
complemented by numerous tables and figures that 
illustrate the behavior of a wide range of materials. 
Theoretical and empirical relationships among ma­
terial functions are discussed in these chapters, and 
well-known models for non-Newtonian viscosity (e.g., 
power law, Carreau, Bingham) and for linear viscoe­
lasticity (e.g., Kelvin, Maxwell, Jeffreys) are pre­
sented. 

Each of the chapters mentioned above includes a 
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section describing the experimental measurement of 
the material functions discussed in the chapter. This 
emphasis on rheometry will be interesting and use­
ful to many readers, especially those involved with 
rheological characterization of materials. Measure­
ment techniques and configurations of commercial 
rheometers and research instruments are surveyed, 
and the suitability of particular types of instruments 
for particular tasks is discussed. Theoretical prin­
ciples of measurements in various rheometer geome­
tries are presented, and excellent introductory dis­
cussions of the factors limiting the range and accu­
racy of measurements are provided. 

While the first part of the book is concerned with 
general aspects of rheology, the sixth and seventh 
chapters are devoted, respectively, to the rheology of 
polymeric liquids and the rheology of suspensions. 
These chapters provide an overview of two impor­
tant areas of rheology, and also include introduc­
tions to topics of current research interest such as 
liquid crystal polymers, reptation models, and nu­
merical simulations of suspension rheology. 

The final chapter returns to continuum mechan­
ics, a topic no doubt dreaded by many of the in­
tended readers. But those who persevere are re­
warded by a concise statement, mostly in words 
rather than equations, of the principles of contin­
uum mechanics that govern the formulation of con­
stitutive equations. A highly condensed survey of 
the mathematical forms and rheological predictions 
of constitutive models is also included. This brief 
chapter refers interested readers to many excellent 
references for more detailed treatments of the sub­
ject. 

Throughout the book, the authors guide the reader 
toward more comprehensive sources of information, 
and the reference list is excellent and up-to-date. 
Although the treatment of many topics is necessar­
ily brief, it is authoritative, and beginning rheolo­
gists will not need to relearn the material as they 
advance in their sophistication. The text is well writ­
ten, and it is infused with explanations of the his­
tory and development of rheology, which enhance 
the reader's pleasure as well as his or her under­
standing. The book is very suitable as a textbook for 
an introductory course in rheology. However, the 
material is not presented in a problem-oriented style, 
and some instructors may feel that the absence of 
example and homework problems is a drawback. 
The book is certainly well suited for individual study, 
and I would recommend it highly to anyone seeking 
a sound, but accessible, introduction to rheology. 0 
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