
NOTATION 

DAB, D A ~  = binary bulk diffusion co- 
efficients, that is for species A 
and B, sq. cm./sec. 

D k A  = Knudsen diffusion coefficient 

D ~ A  = 

D ~ A  = 

G =  

k =  

n =  
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T =  

m =  
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a =  
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for species A, sq. cm./sec. 
mean bulk diffusion coefficient 
for species A, sq. cm./sec. 
effective difFusion coefficient 
for species A, sq. cm./sec. 
molecular flux with respect to 
fixed coordinates, molec./(sec.) 
(sq. cm.) 
Boltzmann constant 
molecular mass 
molecular concentration, 
molec . /cc. 
partial pressure 
capillary radius 
temperatureOK. 
axial velocity with respect to 
fixed coordinates, cm./sec. 
average molecular velocity 
mole fraction 
correction factor 

V 

’2 Gi 
GA i = A  
number of diffusing species in 
the system 

Su bsctiptr 

i = property of species i 
k = Knudsen dihsivity 
AB, Ai -- binary bulk diffusivity of 

species A and i or A and B 
m = Hsu and Bird (2) mean diffu- 

sivity 
e = effective diffusivity 
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situation to a considerable extent. Its 
scope i s  considerably wider than that 
of its predecessors, and it is also clearly 
and logically written so that it can 
easily be followed as a text. 

The describing function is given the 
gseatest attention and, is treated in 
considerable detail in four of the ten 
chapters. Since the describing-function 
method is probably one of the simplest 
and most convenient techniques for 
analyzing and synthesizing nonlinear 
control systems, it does not seem un- 
reasonable to devote almost half of the 
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book to a thorough treatment of it. The 
authors derive the describing function 
for a large number of commonly en- 
countered nonlinearities and present 
curves not only for the fundamental but 
also Some harmonic outputs. There is 
also a chapter on the describing func- 
tion of nonlinear elements excited by 
random functions with Gaussian distri- 
bution. 

Phase-plane methods, particularly as 
applied to piecewise linear systems and 
switched systems, take up most of the 
remainder of the book. Here again the 
treatment is quite thorough and a num- 
ber of specific results, such as the 
phase-plane equation for typical linear 
systems, are worked out in complete 
detail. There is also a chapter on opti- 
mum-switched systems and a short 
section on Liapunov’s second method 
with two rather interesting examples. 

Although at the time of its publica- 
tion the book was probably the best 
text available on the subject of non- 
linear control, it  does have a number of 
shortcomings. One of the most impor- 
tant of these is the rather brief treat- 
ment of Liapunov’s second method. 
This method has received a great deal 
of attention in recent years and a num- 
ber of fairly useful results have been 
developed that should certainly be in- 
cluded in the next book written about 
nonlinear control systems. Also, despite 
the fact that almost half of the book 
deals with describing functions, a num- 
ber of important topics, such as the 
effect of two or more inputs, the closed- 
loop response and the inverse describ- 
ing function problem, are completely 
absent. Some of the simpler analytic 
methods for solving nonlinear equa- 
tions as well as a discussion of adaptive 
systems and their peculiar problems 
are also missing. Finally, the usefulness 
of the book as a text is reduced by the 
complete lack of problems. 

However, the advantages of the 
book outweigh the shortcomings, and it 
should be especially useful to the stu- 
dent seeking an introduction to the 
subject of nonlinear control. 

F. B. TUTEIJR 
YALE UNIVERSITY 

A Course in Process Design, Thomas K. 
Sherwood, Massachusetts Institute of Tech- 
nology Press, Cambridge, Mass. ( 1  963). 
256 pages. $6.00. 

This book is one of the resuIts of the 
Ford Foundation grant to Massachu- 
setts Institute of Technology for a 
study of improved methods in engi- 
neering education. Its main purpose is 
to illustrate the types of process-design 
problems which are especially suited 
to an undergraduate design course in 
the senior year. It achieves its purpose 
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by analyzing nine processes or cases 
selected to cover a wide range of proc- 
esses. Most of the problems are slanted 
toward chemical engineering, but at 
least two of them and probably four 
are equally suitable for mechanical en- 
gineering students. 

There are ten chapters and an ap- 
pendix. The first chapter includes a 
discussion of the principles and philos- 
ophy of design and some general re- 
marks on the design method with ex- 
amples. The following nine chapters 
are devoted to the detailed analysis of 
nine design problems. The chapter 
headings reveal the wide range of cov- 
erage of subjects such as the liquefac- 
tion of methane, the desulfurization of 
petroleum naphtha, gas transmission 
line, the use of thermocouples for re- 
frigeration, water desalination by hy- 
drate formation, fresh water from sea 
water, solvent recovery, pigment wash- 
ing and the production of hydrogen by 
steam reforming of methane and bu- 
tane. 

The appendix describes a short-cut 
method of optimizing a quantity, such 
as a cost, which is a function of several 
variables. The method has certain 
limitations on its generality but there 
are many practicable cases where it is 
applicable and involves less labor than 
conventional methods. 

Design problems of this general 
type have been used in the senior de- 
sign course in many schools, and the 
annual student chapter contest prob- 
lem of American Institute of Chemical 
Engineers which is now in its 30th edi- 
tion is closely related. Nevertheless, 
this book is unique in its assemblage of 
a variety of very carefully worked out 
cases with each step and assumption 
dearly expIained. Each chapter shows 
the results of the thought and effort 
that has gone into presenting each 
problem in a clear and logical manner. 
All the material has been well organ- 
ized so that it is easy to follow and 
comprehend. 

A11 engineering teachers who are 
concerned with process design (and 
this should include practically all proc- 
ess-engineering teachers since design is 
the very essence of engineering) should 
find this book a very useful guide in 
the development of their own design 
problems for undergraduates. As a 
textbook illustrating typical under- 
graduate problems in process design, it 
should prove useful to students work- 
ing on design problems even though 
their own problem is quite different in 
content. This is true because the gen- 
eral methods of approach to the prob- 
lems and many of the procedures are 
common to most process-design prob- 
lems. 
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