
Turbulence Measuremenk in Liquids, Pro- 
ceedings of the Symposium on Turbulence 
Measurement in Liquids-University of 
Missouri, Rolla (September, 1969). G. K. 
Patterson and J. L. Zakin, (eds.), 1971. 
155 pages. $8.00. 

The proceedings are logically orga- 
nized into four sections describing the 
experimental techniques involving op- 
tical and probe devices, the measure- 
ments as applied to Newtonian liquids, 
to two-phase flow systems, to polymer 
containing systems, and to special flow 
situations. This format is very useful as 
a guide to the state-of-the-art for chem- 
ical engineers active in the field as well 
as those trying to keep current. For 
the busy professional in industry the 
foreward will be one of the most im- 
portant contributions of this volume. 

The significant points that emerge 
as this field rapidly grows and de- 
velops are that the hot-film anemom- 
eter probes have now reached the 
threshold of becoming an important 
tool in turbulence work, even com- 
peting in some cases with the old clas- 
s i c t h e  hot wire. The laser-doppler 
velocimeter, although restricted in its 
use to transparent low velocity systems, 
is an important tool when there is a 
special constraint of not disturbing the 
flow field. The probes based on the 
electrochemical analog are a practical 
tool for studying wall turbulence 
phenomena in clean systems. I think 
the volume does give a misleading im- 
pression that pressure probes are be- 
coming less popular and more limited 
in their use. In the process industries, 
however, where highly quantitative in- 
terpretation is not required, they are 
continually and very extensively used. 

A true test of the relevance of this 
volume to practicing chemical engi- 
neers busy grappling with the needs 
of society is whether any part of this 
volume can find immediate applica- 
tion. Before I was half way through this 
volume, I found results that were of 
immediate use in our current Shell 
work, and action was taken before 1 

resumed reading the rest of the pro- 
ceedings. 

To researchers active in this and 
related fields a number of conclusions 
will be of particular value. In two- 
phase flow work the hot film sensor is 
useful through its transient response to 
a dispersed second phase, like gas 
bubbles. In stirred vessel turbulence 
measurements one must be particularly 
careful to establish the velocity vector 
direction first before quantitatively de- 
termining the turbulence components 
relative to vessel coordinates. Also in 
stirred vessels there are large correc- 
tions to pitot tube measurements owing 
to high turbulence levels, and that 
when relative turbulence levels be- 
come as high as 50% they begin to 
lose their meaning as turbulence in 
the classical sense and take on the 
character of transient flow as a result of 
blade passage. In understanding the 
role of drag reducing polymers, the 
molecular chains act to reduce the en- 
ergy density of the turbulence spectra 
over all frequencies and every position 
in internal and external flows. 

Every chemical engineer will find 
something here of help and of interest 
to him in his work. This volume cer- 
tainly will encourage the use of hot- 
film sensors in new and increasingly 
challenging problems involving liquid 
turbulence. 

T. R. GALLOWAY 
SHELL DEVELOPMENT COMPANY 
EMERYVILLE, CALIFORNIA 94608 

Chemical Plant Simulation, C. M. Crowe, 
A. E. Hamielec, T. W. Hoffman, A. I. 
Johnson, P. T. Shannon, D. R. Woods, 
Prentice Hall, Englewood Cliffs, N.J., 
(1971). 368 pages. $16.95. 

The purpose of this book is to dem- 
onstrate the strategy and technical dif- 
ficulties involved in computer studies 
of large chemical processes with a de- 
tailed account of a case study con- 

ducted by a group of faculty and stu- 
dents at McMaster University using the 
PACER executive program and an in- 
dustrial sulphuric acid plant as a can- 
didate for study. Since PACER is pro- 
prietary (Digital Systems Corp., Han- 
over, New Hampshire), the book does 
not provide the listing for the program 
and only a few of the algorithms for 
the unit processes are demonstrated. 
PACER is one of a class of programs 
used for the calculation of steady state 
energy and material balances for 
chemical processes, a common pro- 
cedure in industry used for the design 
and expansion of plants; consequently, 
the study described in the book is 
typical of the work done in industry. 
Exposing senior students to the com- 
plexities typical in industry certainly 
has merit, but whether this makes op- 
timum use of educational time is de- 
batable. 

Considerable detail is provided on 
the analysis of the sulphuric acid plant 
and on procedures for obtaining the 
basic data of the chemical components 
involved. There is also a clear ex- 
planation of the structure and use of 
the PACER program. In general, the 
book would be useful in providing 
ideas and guidance to students and en- 
gineers in industry who are conduct- 
ing computer simulations. It will be 
particularly valuable, however, to those 
using the PACER program for their 
simulations. 

R. G .  E. FRANKS 
E. I. du PONT DE NEMOURS i? Co. 
WILMINGTON, DELAWARE 19898 

Polymer Science and Engineering, David J. 
Williams, Prentice-Hall, Inc., Englewood 
Cliffs, N.J. (1971). 401 pages. $17.00 

The field of polymer science and en- 
gineering has been fortunate with the 
advent of three new books suitable as 
senior or graduate texts as well as for 
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reference purposes, within the last two 
years. In my opinion Prof. William’s 
Polymer Scicncc ant1 Enginecring is 
worthy of consideration as a text along 
with Principlcs of Polymer Systems by 
Rodriquez and Textbook of Polynicr 
Science, 2nd Ed., by Billmeyer. All 
three should be readily accessible to 
chemical engineers in the polymer field. 

The first half of all three texts cover 
generally similar material (polymer syn- 
thesis, general properties, etc.) , but in 
the last half of Polymer Science and 
Engineering the author discusses vis- 
coelasticity, rubber elasticity, and some- 
what more rheology rather than the 
various commercial polymers and fabri- 
cation processes that the authors of 
the other two books do. Having tried 
both the commercial polymer and proc- 
ess approach and the additional theory 
approach with chemical engineering 
seniors, I found from post-course evalu- 
ation sheets that the students much pre- 
ferred the commercial polymer ap- 
proach. I feel that the latter part of 
“Polymer Science and Engineering” is 
very appropriate in a first-year graduate 
course. Various instructors will differ 
somewhat on the nature of material that 
should be presented, however. 

The problems at the end of the text 
are a great asset to the book. Such prob- 
lems are almost indispensable in teach- 
ing senior chemical engineers. 

Two seniors taking a chemical engi- 
neering polymer course were each 
asked to evaluate a chapter for readabil- 
ity, clarity, and depth. They read the 
chapters on polymer synthesis and 
found the readability and the depth of 
coverage very good. The introductory 
material at the beginning of the chap- 
ters was found somewhat disjointed, al- 
though perhaps no more so than similar 
works. The ionic polymerization mate- 
rial was particularly good. Over all, one 
student slightly preferred Polymer Sci- 
ence and Engineering as a text, and 
the other slightly preferred the text by 
Rodriquez, which is now used in the 
course. 

In conclusion, Polymer Science and 
Engineering is a welcome addition to 
the field. It will be of value to all as 
;I reference work, particularly for the 
latter chapters, and should be consid- 
ered a serious candidate among text- 
books for senior and first-year graduate 
chemical engineers. 

J. P. BELL 
DEPARTMEXT OF CHEMICAL 

ENGINEERING 
UNIVERSITY OF CONNECTICUT 

STORRS, CONNECTICUT 
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Fundomental Principles of Polymeric Mo- 
teriols for Practicing Engineers, Stephen 
L. Rosen, Barnes & Noble, New York 
(1971). 275 pages. $4.95. 

This book is one of the publisher’s 
Professional Engineering Career Devel- 
opment Series of “Fundamentals” books. 
The titles in the series cover a broad 
range of subjects of interest to the tech- 
nical practitioner. The relatively inex- 
pensive paperback format is durable 
and conveiiient. 

Rosen presents the basics of the 
broad subject of applied polymer sci- 
ence in four main sections: Fundamen- 
tals, Synthesis, Properties, and Technol- 
ogy. Emphasis is placed on how a given 
molecular structure is obtained and how 
that structure determines practical as- 
pects of processing and properties. 

Basic principles are discussed in an 
informal, sometimes folksy, manner. The 
qualitative discussion is amplified in 
some cases by simple mathematical de- 
velopment and numerous “practical” 
problems and examples. Figures are 
used to fairly good advantage and quite 
a bit of jargon is introduced. Since the 
broad range of subjects discussed pre- 
cludes any in-depth coverage, basic ref- 
erences are listed for further study. 

The book serves as a good introduc- 
tion for a variety of subjects from poly- 
mer chemical bonding to extruder oper- 
ations. While persons familiar with the 
field will find little here except a review 
of basics and a list of reference books 
and articles they probably already use, 
chemical engineers who have little or 
no experience in the area should find 
the book a good starting place. 

RICHARD A. SMITH, 
RESEARCH ENGINEER 

CROWN ZELLERBACH CORPORATION 
CAMAS, WASHINGTON 98607 

Controlled Test Atmospheres, G. 0. Nel- 
son, Ann Arbor Science Publishers, Inc. 
(1971). 256 pages. $17.50. 

The purpose of Nelson’s book is to 
present principles and methods for pro- 
ducing various gas atmospheres. The 
book is aimed at analytical chemists, air 
pollution control engineers, industrial 
hygienists, and animal toxicologists. 
The major topics are the gas laws, air 
purification, flow and volume measure- 
ments, and production of gas mixtures 
in static and dynamic systems. The 
book attempts to bring together the 
many techniques scattered throughout 
the literature. 

The methods and principles discussed 
are the classic ones. Many of the de- 
scriptions are rather cursory. Nelson 
prefers to reference the literature rather 

than to present detailed descriptions; 
this detracts from the book’s usefulness. 
Most of the techniques represent appli- 
cations of elementary principles; chemi- 
cal engineers will be familiar with many 
of those mentioned and will be able to 
improve some of them. 

Nelson treats some material inade- 
quately. For instance: 

1. He discusses the relative effective- 
ness of solid desiccants, but does not 
give enough informatioii to design n 
system for a given level of water re- 
moval. 

2. Equation (47) cannot be inte- 
grated as indicated to give Equation 
(48) ( a  correct expression). 

3. Gas compressibilities are used in- 
correctly in example 19; Kay’s rule 
would be better to use here. 

4. Rate constants for chemical reac- 
tions are given without mention of the 
temperature to which they refer. 

The concept of presenting in one vol- 
ume the principles and techniques of 
generating controlled atmospheres is 
good. However, the book could be im- 
proved by a more careful, detailed, and 
in-depth presentation of the material. 
This could be accomplished in about 
the same space by eliminating the de- 
velopment of very elementary stoichio- 
metric relationships, by presenting 
fewer examples of the type where num- 
bers are simply substituted in formulas, 
and by presenting fewer graphs and 
tables of handbook data (for example, 
values of the molar gas constant, con- 
version factors). 

E. J. NEMETH 
UNITED STATES STEEL CORPORATION 

MONROEVILLE, PENSSYLVAXIA 

ERRATUM 
In the Table of Contents for the No- 

vember 1971 Journal the first author of 
the paper “Axial Dispersion of a Non- 
Newtonian Liquid in a Packed Bed” is 
C. Y. Wen, not C. Y. Yen. 

W A N T E D !  
MARCH, 1971, 

AlChE JOURNAL 
$2.50 paid 

for every complete and unmarked 
copy on arrival here. Send to :  

Mrs. E. Plattner 
American Institute 
of Chemical Engineers 
345 East 47th St., 
New York, N. Y .  10077 

January, 1972 Page 255 


