
Chemical Process Structures and 
Information Flows 

By Richard S. H .  Mah, Butterworth, 1990, 
500 PP. 

One of the hallmarks which has long 
characterized chemical engineering, in 
addition to interphase mass transfer and 
reaction engineering, has been the dis- 
cipline’s embrace of the systems ap- 
proach. This is perhaps most obvious in 
the widespread application of computer 
simulation of entire process flowsheets 
as a complete interacting system in de- 
sign, optimization, operations, and con- 
trol. 

Chemical Process Structures and In- 
formation Flows is a somewhat special- 
ized book which traces the author’s 20- 
year principal interests in both teaching 
and research. The topics at first may ap- 
pear to be almost random: design of 
pipeline networks, flowsheet simulation 
calculation sequencing, sparse matrix 
manipulation, batch process design and 
scheduling, and plant data observability, 
redundancy, reconciliation, and rectifi- 
cation. But, of course, there is a theme 
which is the understanding and exploi- 
tation of the systems structure which un- 
derlies these and other aspects of 
chemical process engineering. 

The book begins with the design and 
analysis of pipeline networks, which ob- 
viously closely parallel the graphical con- 
structs on which much systems engi- 
neering is understood. This leads more 
naturally to unit operations networks that 
make up chemical processes and the sys- 
tems issues involved in implementing 
flowsheet simulation, particularly using 
the sequential modular approach. The 
alternative equation-oriented simulation 
approach leads to a digression on sparse 
matrix computation techniques. 

The design and scheduling of batch 
processing plants (actually, covered in 
reverse order) are again considered from 
the point of view of the underlying in- 
formation relationships among mate- 
rials, flows, pieces of equipment, and 
time. And, finally similar information 
relationships have enabled the more re- 
cent understanding of process variable 
observability and redundance, and of 
process data reconciliation and error rec- 
tification. 

Both the text and problems are largely 
theoretical. For instruction, this book is 
probably best suited to a specialized 
graduate-level course, although ad- 
vanced undergraduates with a good 

foundation in linear algebra would have 
little difficulty. Graph theoretic con- 
cepts, which pervade all of the book, are 
covered in an introductory chapter, and 
sufficient probability and statistics to 
follow data reconciliation material are 
included in an appendix. 

Practicing engineers might at first be 
distressed, because there are few prac- 
tical examples or applications, and one 
would be hard pressed to design or sched- 
ule a batch operation straight from read- 
ing the text. Furthermore, few engineers 
are involved in pipeline network design, 
and even fewer worry about calculation 
ordering or the sparse manipulations 
within their commercial simulation 
packages. But, that would be to miss the 
point. There is indeed much to be learned 
and appreciated from a better under- 
standing of systems concepts and a his- 
torical tour through the role they played 
in the development of the methods bur- 
ied within our everyday computational 
engineering tools. And for that reason, 
this book is recommended. 

J. J. Siirola 
Eastman Chemical Company 

Kingsport, TN 37662 

Elementary Fluid Mechanics 
By D. J. Acheson, Oxford University Press, 
1990, 397pp. 

This book deals with the physics of 
fluid dynamics. It is not a dreary recital 
of mathematical methods and tedious 
theorems. It gives a concise, general in- 
troductory overview of the subject. Vec- 
tor calculus and differential equations 
are used, but the mathematics is subser- 
vient to the physics. 

The author is clearly enthusiastic about 
the subject, and the reader cannot help 
but feel the excitement. Frequent cita- 
tions from the famous seminal papers 
give a sense of the rich history of fluid 
dynamics as well as an appreciation for 
the real, live people who made the dis- 
coveries and advances. Citations to the 
recent literature make the reader aware 
of the current directions of the field. 

The author has adopted an interesting 
and pedagogically sensible approach. 
Chapter 1 introduces ideal fluids and 
some important concepts and defini- 
tions. Chapter 2 gives a simplified dis- 
cussion of viscous fluids along with the 
solutions to a number of elementary 

problems and a qualitative discussion of 
more complicated ones. 

Chapters 3 (Waves), 4 (Airfoil The- 
ory), and 5 (Vortex Motion) are based 
on the ideal fluid, but, because of the 
intervening chapter on viscous fluids, the 
restrictions of the applicability of ideal 
fluid theory can be discussed meaning- 
fully. The chapter on waves includes 
water waves, sound waves, capillary 
waves, shock waves, and solitary waves. 
The airfoil discussion is centered mainly 
on problems that can be done by con- 
formal mapping. The vortex chapter in- 
cludes some of the famous theorems from 
classical hydrodynamics, as well as a va- 
riety of topics, including lift generation 
in hovering insects, behavior of torna- 
does, circulation in teacups, the vortex 
ring generator, and the von Kgrman vor- 
tex street. 

Chapter 6 returns to viscous fluids with 
the linear-law expression for the stress 
tensor, the Navier-Stokes equations, and 
the rate-of-deformation tensor. Chapter 
7 deals with creeping flow, including lu- 
brication theory, low Reynolds number 
swimming, and a concise summary of the 
Proudman-Pearson extension of the 
problem of Stokes flow around a sphere. 

Chapter 8 on boundary layers is very 
adroitly handled, with a lucid explana- 
tion of the matching of inner and outer 
solutions. Converging channels, Ekman 
boundary layers, and unsteady spin- 
down are used as illustrations. The book 
concludes with Chapter 9 dealing with 
instability, linear stability theory, period 
doubling, and chaos. Unfortunately, 
there is no chapter on turbulence; this 
reviewer hopes that one will be added in 
the second edition. 

Each chapter contains a set of prob- 
lems; hints and answers are provided at 
the end of the book. An appendix giving 
vector identities, integral theorems, and 
operations in curvilinear coordinates is 
included. 

This reviewer was glad to see the “real” 
operator sign used at the top of p. 53; 
beginners are often confused when this 
is omitted. The careful distinction be- 
tween fixed volume elements and mate- 
rial volume elements (“dyed material”) 
is to be applauded. In Problem 1.4 on 
p. 24 it would have been better to use 
the term “mechanical energy equation” 
rather than the “energy equation,” the 
latter term perhaps implying a “total en- 
ergy equation.” This reviewer prefers to 
think of the “Reynolds transport theo- 
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rem” (p. 206) as the three-dimensional 
Leibniz formula (see Eq. AS-5 in Trans- 
port Phenomena, by Bird, Stewart, and 
Lightfoot, Wiley, New York, 1960, p. 
732) appropriately applied to a ‘‘dyed” 
volume element. On p. 207 the Dahler- 
Scriven paper (Nature, 192, p. 36, 1961) 
should have been cited in connection with 
the assumption of the symmetry of the 
stress tensor. 

The book would be very good for a 
general introductory course on fluid dy- 
namics. It does not, however, contain the 
optimum choice of topics for chemical 
engineers, who need some background 
in non-Newtonian fluids, suspensions, 
emulsions, reacting multicomponent 
fluids, and nonisothermal systems. 
Teachers of fluid dynamics courses 
should have this book in their personal 
library to use as collateral reading and 
as a source of inspiration. All in all, an 
excellent book. 

R. Byron Bird 
Chemical Engineering Dept. 

University of Wisconsin 
Madison, WI 53706 

Modelling Phase Equilibria: 
Thermodynamic Background 

and Practical Tools 
By S. Malanowski and A .  Anderko, Wiley 
Series in Chemical Engineering, 272 pp. ,  
$69.95. 

As the title suggests, the main topic of 
this monograph is the calculation of 
fluid-phase equilibria by classical ther- 
modynamic methods. The level of the 
book suggests that the intended audience 
is practicing engineers, as well as ad- 
vanced undergraduate or graduate stu- 
dents, involved in phase equilibria 
modeling. 

The 300-page book is divided into five 
chapters. Chapter 1 deals with an outline 
of fundamental thermodynamic princi- 
ples, following the axiomatic approach 
of Caratheodory. Relationships between 
thermodynamic functions useful to the 
calculation of phase equilibria are also 
presented. Chapter 2 summarizes briefly 
methods for calculation of pure-com- 
ponent properties. Chapter 3 “The 
Gamma-Phi Method,” discusses activity 
and fugacity coefficient models. Chapter 
4 is the longest (approximately 1/3 of the 
total book) and deals with equation-of- 
state methods. An extensive discussion 

is given on cubic equations and their de- 
rivatives. Mixing rules are reviewed, in- 
cluding the relatively recent group of 
composition- and density-dependent 
mixing rules. Chapter 5 presents ele- 
ments of thermodynamic consistency 
checking, and the book concludes with 
two brief appendices on definitions and 
some mathematical theorems. 

The book has a number of distinguish- 
ing features in its favor. In particular, it 
makes extensive references to eastern Eu- 
ropean sources of data and correlations, 
which are not often known to western 
researchers and practitioners. The long 
chapter on equation-of-state-based cal- 
culations of phase equilibria is compre- 
hensive and up-to-date. On the other 
hand, many will find that several sections 
of the book cover essentially similar ma- 
terial to other available up-to-date mon- 
ographs and textbooks. In particular, 
there are significant overlaps with the 
books on Molecular Thermodynamics of 
Fluid-Phase Equilibria by Prausnitz et 
al. (1986) and Properties of Gases and 
Liquids by Reid et al. (1987). While many 
researchers and practitioners, especially 
those interested in equation-of-state 
methods, will find the present book a 
useful addition to their library, I think 
that it lacks the comprehensive coverage 
to be a good replacement for these stand- 
ard reference books. 

Athanassios 2. Panagiotopoulos 
School of Chemical Engineering 

Cornell University 
Ithaca, NY 14853 

Filtration Equipment for Wastewater 
Treatment 

By Nicholas P. Cheremisinoff and Paul N.  
Cheremisinoff, Prentice-Hall, Englewood 
Clvfs, NJ, I993 

This book claims, “This third volume 
in the series is written to provide a work- 
ing knowledge of the equipment and op- 
erational concepts of filtration.’’ The 
notion that the book is concerned with 
filtration equipment for wastewater 
treatment is a misnomer. 

It includes seven chapters, most of 
which have no references of significance 
involving wastewater treatment: “Filtra- 
tion as a Unit Operation” (1 1 pages, no 
references) and “Filtration Equipment” 
(74 pages, 10 references none of which 
are dated after 1982). This chapter de- 
scribes, in general terms, types of cake, 
cartridge, basket, and diaphragm, fil- 
ters, thickeners, filter and screw presses, 
and centrifugal filters. No applications 
in wastewater treatment are described. 

Chapter on Ultrafiltration ( 17 pages, 
10 references between 1966 and 1982). 
It describes kinds of submicrometer sem- 
ipermeable membranes, the effective 
thickness of various membranes and the 
importance of osmotic pressure. It dis- 
cusses operational modes (purification, 
fractionation, concentration and parti- 
tion) and differentiates dead-end vs. 
cross-flow filtration. UF applications for 
electrodeposition of paint, cheese and 
whey processing and oil/water emulsion 
treatment are described very briefly. 

Chapter on Microporous Membrane 
Filtration (27 pages with 25 references 
mostly from the 1970s). It discusses par- 
ticle removal by sieve retention as a func- 
tion of pore-size and particle-size 
distributions, depth-type filters, nominal 
and absolute ratings, and mechanisms of 
particle capture, as well as pore-size rat- 
ings, pore size and retention, capillary 
rise, and integrity testing of membranes. 

Chapter on Reverse Osmosis (27pages 
with 15 references, all prior to 1981). It 
describes the general principles of RO 
and different types of RO membranes, 
as well as 13 installations and case his- 
tories, in which RO was used in utility 
water treatment systems, and in munic- 
ipal water and wastewater systems. 

Chapter on Selection and Sizing of’ 
Prefilter/Final Filter Systems (34 pages, 
with 5 references from 1977 to 1981). It 
cites information needed to size filter sys- 
tems and describes effects of differential 
pressure, parallel vs. series systems, and 
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