Handbook of Heat and Mass Trans-
fer
Yolume I: Heat Transfer Opera-
tions, 1,518 pp.
Volume I1: Mass Transfer and
Reactor Design, 1,456 pp.

Encyclopedia of Fluid Mechanics
Volume I: Flow Phenomena and
Measurement, 1,521 pp.

Volume 1I: Dynamics of Single-
Fluid Flows and Mixing, 1,525

pp.

All edited by Nicholas P. Cheremisinoff,

Gulf Publishing Co., Houston, 1986. $165

per volume.

These two volumes on heat and mass
transfer and two (of an announced six)
volumes on fluid mechanics are compan-
ion publications, despite the fact that one
is called a “handbook” and the other an
“encyclopedia.” 1 expect encyclopedia ar-
ticles to be accessible to the non-expert,
and to introduce the reader to the subject;
failing this expectation, the coverage
should at least be complete (encyclope-
dic). T expect handbook articles to con-
tain specific results, and to enable cursory
reading until the desired material is
found. These volumes are neither hand-
book nor encyclopedia, though some indi-
vidual chapters in both sets contain fea-
tures of one or the other. (The first part of
the article on “Scaling in Laminar and
Turbulent Heat and Mass Transfer” by
Journal Consulting Editor Eli Rucken-
stein, in Volume I of the Handbook of
Heat and Mass Transfer, is a nice exam-
ple of what I expect in an encyclopedia
article. The Encyclopedia of Polymer
Science and Engineering, the first six vol-
umes of which have been received for
review, is an excellent example of a tech-
nical encyclopedia.)

Each volume contains about 40 chap-
ters, covering a wide range of subjects,
from basic derivations of continuum
equations to equipment design. The level
is very uneven, and there appears to have
been no attempt at serious editing in
either series. Volume [ of Fluid Mechan-
ics, for example, contains two consecutive
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chapters on diffusion in liquids, each of
which has a table of diffusivities in water
at 25°C. The same volume contains chap-
ters on flow instabilities that are clearly
inaccessible to readers without a back-
ground in stability theory, together with a
handbook-style chapter on industrial
flow-measuring devices. The chapter en-
titled “Rheological Properties of Ther-
moplastics” hardly deals with the subject
topic at all; rather, it quickly introduces
the reader to an unpublished tensorial de-
scription of a fluid with microstructure,
but never offers any discussion of conven-
tional rheological measurements.

When looking at more than 160 chap-
ters, I expected a great deal of variation,
and indeed I found it. The authorship is
advertised by the publisher as “interna-
tional,” and it is. There are many contri-
butions from Japan, for example. The
advantage of this wide distribution of au-
thorship is that one sometimes finds ref-
erences to work by non-U.S. authors that
would normally not be conveniently ob-
tained. I am struck, however, by the large
number of authors who are not among the
preeminent figures in the areas in which
they are writing. One consequence of this
fact is that far too many chapters skim
over the main concepts, and emphasize
instead the secondary contributions made
by the authors. The chapters are mostly
out of date. References past 1982 are
almost nonexistent, except to publications
by the authors of the chapters (frequently
noted as “to be published”).

The coverage in each of these volumes
is so uneven that I cannot imagine that
any individual would want to own a per-
sonal copy. Libraries will probably buy
them, at least in part because of the
descriptive brochures that are loaded
with typical publisher overstatement.
(The advertising appears to be the pub-
lisher’s major contribution. Textual edit-
ing is disgraceful. I would expect the pub-
lisher at least to hire copy editors capable
of finding incomplete sentences. The re-
view copy of Volume I of Heat and Mass
Transfer also arrived with about 20 pages
that had not been printed.) Many of the
chapters cover material that is readily
available in standard texts and mono-

August 1987 Vol. 33, No. 8

graphs, sometimes by the same authors.
Most chapters are best categorized as re-
views, and the average quality of the writ-
ing is not up to that in more conventional
sources of reviews such as Annual Review
of Fluid Mechanics (at a much lower
price per page). There seems to me to be
no valid reason for the production of vol-
umes of this type, and of these volumes in
particular. They represent enormous in-
vestments of time on the parts of the
authors, and their purchase will make a
noticeable dent in the discretionary bud-
gets of many libraries. The packaging is
such that very little of any volume is
likely to be of interest to one individual,
and I expect the total usage to be ex-
tremely limited. Those who can read the
many advanced articles are probably fa-
miliar with the material, or can easily
find it elsewhere. The introductory arti-
cles are rarely detailed enough for the
beginner (and there are even occasional
errors), so the beginner must still use
textbooks. The handbook function is
largely absent.

Several additional volumes of Encyclo-
pedia of Fluid Mechanics have arrived for
review since this text was first drafted.
These volumes are more focused, and
they will be reviewed individually in fu-
ture issues.

Morton M. Denn
Dept. of Chemical Engineering

University of California
Berkeley, CA 94720

Encylcopedia of Fluid Mechanics
Volume I11: Gas-liquid flows,
1,535 pp.

This is the third of six volumes to be
published in this series. The publisher’s
release accompanying the review copy,
contained this statement: “Previously the
available body of research and existing
literature on this class (sic gas-liquid
flows) was scattered and unorganized.
Now, this volume pulls together state of
the art design procedures and vital theory
into a timely useable resource.”

This 49 chapter volume comes nowhere
close to meeting this claim. Several im-
portant areas of two phase flow theory
and design are not addressed at all. No-
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where is there to be found a treatment of
slug or intermittent flow, which occurs
widely in industrial equipment; of the
problem of flooding in gas liquid flow,
which is central to the design of nuclear
reactor core cooling systems; pressure
drop and holdup in large diameter pipes,
in which the energy industry has so much
concern; or drop sizes and interchange
processes in annular flow, which deter-
mines the design of gas-liquid reactors in
the chemical industry. Modern computa-
tional methods for calculating gas-liquid
flow using large integrated codes, and the
special problems this entails, find no men-
tion either.

On the other hand there is plenty of
redundancy. As examples, bubble rise ve-
locity is treated in some detail in four
chapters, the equations of motion for dis-
persed two phase flow in three, design and
operation of bubble columns in three,
along with innumerable development of
flow pattern maps. In a volume dedicated
to gas-liquid flows it is strange to find two
chapters dealing with liquid-liquid flow
and one with visualizations methods for
single phase flow. It’s as if these chapters
were added to fill out the preplanned page
requirement.

Volume 3 consists of three sections; 1.
“Properties of dispersed and atomized
flows,” 15 chapters., 2. “Flow regimes,
hold-up and pressure drop” 16 chapters
and 3. “Reactors and Industrial applica-
tions” 18 chapters. In each section the
quality and relevance of each contribu-
tion varies enormously. An excellent, en-
cyclopedic presentation of contacting and
hydrodynamics of trickle bed reactors by
Dudukovic and Mills in Section three is
counterbalanced by a cookbook type
chapter on the Hydraulics of Distillation
column piping in the same section. Some
few chapters deal with a subject broadly
but most concern themselves with a very
narrow aspect of the field. This book is
hardly an encyclopedia and will be of only
limited use to the researcher or designer
concerned with gas-liquid flow.

A. E. Dukler

Dept. of Chemical Engineering
University of Houston
Houston, TX 77004

Encyclopedia of Fluid Mechanics
YVolume IV: Solids and Gas-Sol-
ids Flows, 1,391 pp.

Though described as an encyclopedia,

this volume is actually a collection of pa-
pers in the area delineated by the title.
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These are grouped into four sections,
namely: properties of particulates and
powders, particle-gas flows, fluidization
and industrial applications, and particu-
late capture and classification. Of the for-
ty-four articles printed, eight are written
by the editor himself, and the remainder
by authors from a wide variety of back-
grounds and geographic locations. A few
of these are well known contributors to
their fields, with a broad view of the cur-
rent state of knowledge and the ability to
summarize it in a way one would hope to
find in an encyclopedia article. Unfortu-
nately, many are not, and some contrib-
ute little more than a narrow account of a
particular contribution of their own. On
the positive side, one might mention an
excellent review of bubble dynamics in
fluidized beds, written by the editor, and
a number of other chapters which, if
nothing else, end with useful bibliogra-
phies.

In a multi-author work of this type
some uneveness of quality is to be ex-
pected, but in a book which described
itself as an “encyclopedia” one might ex-
pect more evidence that the authors had
received guidance on the nature of their
contributions, and been required to follow
it. The production of the volume also
seems to have received little attention.
The table of contents lists forty-four arti-
cles and an index, occupying a total of
1391 pages. However, the review copy ac-
tually ends on page 1329, after the forty-
second article!

In summary, this is a poor production,
not at all to be compared with the great
scientific encyclopedias, whose articles
have often become classic expositions of
their fields. Its price is such that its main
market would be expected to be academic
and technical libraries, and even for them
it does not represent good value.

Roy Jackson

Dept. of Chemical Engineering
Princeton University
Princeton, NJ 08544

Supercritical Fluid Extraction
Principles and Practice
By Mark McHugh and Val Krukonis, Butter-
worth Publishers, Stoneham, MA, 507 pp.,
1988, $39.95

Supercritical fluids have attracted con-
siderable attention from the industrial
and academic research communities over
the past 15 years. Higher-than-ideal gas
compressibilities, liquid-like densities,
low viscosities (typically an order of mag-
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nitude lower than for organic solvents),
and kinematic viscosities that are lower
than for liquid metals are among the
remarkable combination of properties ex-
hibited by fluids in the (approximate)
range [1 < T, <12, 1 <P, <2, T, =
T/T, P, = P/P]. As chemical engineer-
ing continues its commodity/specialty
transition, supercritical fluids will hope-
fully find their way into more and more
novel applications that exploit their still
largely untapped potential. The casting
away of supercritical extraction’s heavy
“distillation-substitute” yoke is promi-
nent among the positive developments
which this trend toward diversification
will undoubtedly bring about.

The authors of this book are active in
supercritical research, to which they
bring an interesting blend of academic
(Mark McHugh) and entrepreneurial
(Val Krukonis) perspectives. They have
organized their work into 12 chapters, an
epilogue, and two appendices. Chapters 1
through 5 provide historical and thermo-
dynamic background information on the
subject, through a discussion of: history
(Chapter 2), phase diagrams (Chapter
3), experimental methods (Chapter 4),
and thermodynamic modelling (Chapter
5). Chapters 6 through 12 discuss past,
present and future applications of super-
critical technology. The emphasis is
heavily descriptive, and the topics cov-
ered include basic operating modes for
supercritical processing (Chapter 6), pre-
1976 applications (Chapter 7), activated
carbon regeneration and water-organic
separations (Chapter 8), polymer pro-
cessing (Chapter 9), coffee decaffeina-
tion, edible oils extraction, pharmaceuti-
cals processing, isomeric separations and
waste stream treatment (Chapter 10),
chemical reactions (Chapter 11), and su-
percritical fluids as nucleation media,
porous polymer formation, and polymer
swelling (Chapter 12). Appendix A, com-
prising more than 40% of the book’s
length, is a critical review of 95 patents;
Appendix B contains computer programs
for the calculation of phase equilibria via
the Peng-Robinson equation of state.

The whole field of supercritical fiuids
is presented by the authors from an ana-
lytical, descriptive perspective, at the
expense of synthetic rationalization.
Readers interested in exploring potential
applications and learning some of the
trade’s rules of thumb and exciting possi-
bilities will find the book’s seven descrip-
tive chapters (6 through 12), 273 litera-
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