
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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