in technology the contents of the course may need
revision, but the amount of time devoted to process
control will not decrease.
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stirred pots

LACEY LECTURESHIP

The tradition of honoring the recipient of the
Lacey Lectureship Award each year with a poem
tailored to that recipient’s particular interests con-
tinues at CalTech. The latest tribute was written by
Professor R. A. Aris and recognizes in verse the
Nineteenth Annual William N. Laey Lecturer, Tom
Hanratty.

(UNTITLED)
(With apologies to George Gordon Lord Byron)

He talks of transport like a nwight
Of boist’rous wind and stormy skies,

Of mass that’s moved from left to right
By D;s and v;s,

Enhanced by eddies, loose or tight,
Which laminated flow denies.

One whorl the more, one turb the less
Had half impaired the transfer rate
Which ’stricted eddies would repress
In space which walls delineate,
Where Navier and Stokes express
How swift, how soon they dissipate.

So from the Shell Distinguished Chair
To Lacey’s campus near the sea
Rings out the challenge, fair & square:
What shall th’interpretation be

Of matters physical transfer?
Sincerely yours, Tom Hanrattee.

R. A. Aris
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REQUEST FOR FALL ISSUE PAPERS

Each year CHEMICAL ENGINEERING EDUCATION publishes a
special fall issue devoted to graduate education. This issue consists
1) of articles on graduate courses and research, written by profes-
sors at various universities, and 2) of announcements placed by
ChE departments describing their graduate programs. Anyone in-
terested in contributing to the editorial content of the fall 1986
issue should write the editor, indicating the subject of the contribu-
tion and the tentative date it can be submitted. Deadline is June
1st.

letters

ChE
COMPUTER COMPULSION?

Dear Editor:

The articles of Professors Luss and Denn in one
issue (Winter 1986) indicate the width of knowledge
our society would wish to expect of chemical engineer-
ing graduates. While it is important that a chemical
engineer involved e.g. with reactors should be equally
conversant with spreadsheets, the FORTRAN/PAS-
CAL/C languages and with multiple steady states/
bifurcations, our current (and perhaps inordinate) en-
rapture with computing devices threatens to relegate
the latter i.e. analytical thinking and a clear under-
standing of fundamentals, to second place. We will
doubtless form one day a mature attitude towards this
fast and powerful machinery, but until then, we must
insist relentlessly that our students acquire a balanced
view of what computers can and cannot offer.

Sincerely,
T. Z. Fahidy
University of Waterloo

book reviews

LIQUIDS AND LIQUID MIXTURES, 3rd Edition

By J. S. Rowlinson and F. L. Swinton
Butterworths, London, 1982. $69.95

Reviewed by
Keith E. Gubbins
Cornell University

Thirteen years have elapsed between the appear-
ance of the second and this, the. third, edition of this
authoritative monograph on liquids and liquid mix-
tures. In that time much has happened in both the
experimental and theoretical aspects of the subject.
Many new and more accurate measurements of ther-

Continued on page 83.
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relative magnitude of the time constants. If the dom-
inant time constant is T;, and the other two time con-
stants, Ty and Ts, are expressed in terms of T,

Ty = X Ty Ty = ¥ Ty (6)

then Eq. (1) becomes

L3 THXHY T+X+Y T+X+Y
Kmax-/h - A+ Hx ﬁ+—x Y (7)

which depends only on the ratios of the time con-
stants. Second, the maximum gain is the same for two
systems with the time constants as the reciprocals of
each other. In other words, if 1, 1/X, 1/Y are substi-
tuted into Eq (1), Eq. (7) remains the same. Third,
the minimum K, .. happens when all three time con-
stants are identical. The corresponding value is 8. Fi-
nally, K, .. goes to infinity when any one of the ratios
goes to infinity which corresponds to a lower order
system, and hence is always stable.
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REVIEW: Liquids

Continued from page 77.

modynamic properties have been made, including new
methods for studying and understanding fluid be-
havior near critical and tricritical points. On the
theoretical side, the 70’s and 80’s have seen the rapid
development of computer simulation methods and per-
turbation theory, which have placed the interpreta-
tion of liquid properties on a much sounder footing. In
particular, the use of simulation data to test theories
has eliminated the need to guess the intermolecular
forces—a serious source of error in almost all of the
tests of theories prior to 1970.

The aim and general organization of the book are
the same as for the previous edition. The first two
chapters give an introduction to liquid properties and
their classical thermodynamics, and are similar to
those of the last edition. The next chapter covers fluid
behavior near the critical point, and has been substan-
tially updated to cover recent developments. The next
three chapters cover our experimental knowledge of
thermodynamic properties and phase equilibria for lig-
uid mixtures at both low and high pressures. The
coverage is similar to that in the last edition, but the
material has been reorganized and updated. Welcome
additions include the introduction of phase diagrams
plotted in terms of field variables (temperature T,
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pressure p, and chemical potential w in place of T, p,
and x, where x is the mole fraction), a section on tri-
critical points, and the use of the classification scheme
of van Konynenburg and Scott in discussing the be-
havior of fluid mixtures at high pressure. The last two
chapters of the book cover the statistical ther-
modynamics of liquids and liquid mixtures. Much has
been added here, particularly on the recent develop-
ments on fluids of nonspherical molecules, perturba-
tion theory, and measurements of molecular correla-
tion functions. The chapter on intermolecular forces,
present in the last edition, has been removed, al-
though there is a brief discussion on this subject in
Chapter 7. The authors conclude that the statistical
thermodynamics of mixtures of rigid (i.e. non-flexible)
neutral molecules has made major advances and is
now on a wound footing. The main barrier to progress
remains our relative ignorance of intermolecular
forces for all but the simplest molecules.

This latest edition of the book will be indispensable
to those working on liquid properties. [

A PICTORIAL APPROACH TO MOLECULAR
STRUCTURE AND REACTIVITY

by R. F. Hout, Jr., W. J. Pietro, and W. J. Hehre
Published by Wiley-Interscience,

Somerset NJ 08873 (1984),

403 pages, $39.95

Reviewed by
Gar B. Hoflund
University of Florida

It is well known that molecular orbital theory and
relatively simple symmetry arguments can provide
important information about the electronic and
geometrical structure of molecules and their chemical
reactivity. In this approach, extended molecular orbi-
tals are constructed from hydrogen-like atomic arbi-
tal. While the visualization of atomic orbitals is quite
easy, the visualization of molecular orbitals can be
quite difficult even for relatively simple molecules.
This book provides a pictorial representation of high-
lying (valence) molecular orbitals for a large number
of polyatomic inorganic, organie, and organometallic
molecules. The molecular orbitals have been gener-
ated using the GAUSSIAN-83 computer program,
and in this book photographs taken of a high rsolution
graphical display of the molecular orbitals are pre-
sented. In addition to the filled levels, the lowest-
unfilled molecular orbital (LUMO) is also shown for
each molecule. This book provides an important
source of information for those trying to understand
molecular interactions on a fundamental level. [
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