to the day’s events.

The symposium activities were planned around graduate
student research, which included nineteen oral presentations
and ten posters covering a variety of areas in chemical engi-
neering. Invited judges represented DuPont, Union Carbide
Corporation, Bayer Corporation, Air Products and Chemi-
cals, Inc., PPG Industries, Witco Corporation, and the De-
partment of Energy. Symposium organizers provided the
judges and participants with detailed judging criteria one
month before the presentations. The industry judges gener-
ously spent the extra time and effort required to give excel-
lent written comments to the participants in addition to the
general scoring. This gave participants valuable feedback
not normally received during a professional meeting. In
addition, score-based prizes in the form of monetary awards,
plaques, and certificates were awarded to first, second, and
third places in both oral and poster presentation categories.

Interaction among students and industrial judges was fur-
ther promoted during both a formal luncheon and an evening
awards banquet. In the tradition of previous symposiums, a
highlight of the day’s activities was the keynote address
given by a prominent figure in the field of chemical engi-
neering. Past keynote speakers have included Dr. Rakesh
Gupta (WVU), Dr. David Ollis (North Carolina State Uni-
versity), Dr. Michael Jaffe (Hoechst Celanese Corporation),
Dr. George Keller (Union Carbide Corporation), and Dr.
Frank Derbyshire (Center for Applied Energy Research, UK).
For the Fifth Symposium, Dr. Stan Speed, Chief Scientist for
Exxon Corporation in Baytown, Texas, gave the keynote
address, “R&D at the Academic/Industrial Interface.” Sym-
posium organizers developed their skills in fundraising as
the host school successfully obtained financial support
through DuPont, Union Carbide Corporation, Witco Corpo-
ration, Hoescht Celanese Corporation, Exxon Corporation,
and WVU to fund the event.

CONCLUDING REMARKS

The Chemical Engineering Graduate Student Symposium
provides a learning environment that promotes professional
development of graduate students and the active exchange of
ideas among regional industries and universities. It offers
benefits beyond professional meetings for graduate students
through detailed industrial feedback and firsthand experi-
ence in leadership and organization. The success and useful-
ness of the symposium is evidenced by its growth over the
past five years. The goals and guidelines described here
will hopefully encourage other schools to host regional
symposia in their area. For further information on how to
organize this type of event, please contact symposium
organizers at

Chegsa-pres @engr.uky.edu or cheadm@cemr.wvu.edu
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Analysis, Synthesis, and Design
of Chemical Processes

by Richard Turton, Richard C. Bailie, Wallace B. Whiting,
and Joseph A. Shaeiwitz

Reviewed by
Mark A. Stadtherr
University of Notre Dame

This is a new textbook for the process design course (one-
or two-term) taught in almost all chemical engineering cur-
ricula. I have now used the book twice (once in a “beta”
version) in the one-term, senior-level design course taught at
Notre Dame. In general, I have found this text to be very
well written, both clear and concise, with feedback from
students positive in this regard as well. Much of the material
covered is well supported by examples.

The book begins with a relatively detailed discussion of
the various types of process diagrams, ranging from simple
input-output diagrams to detailed piping and instrumenta-
tion diagrams. This serves not only to introduce a “lan-
guage” for process design, but also, through the hierarchy of
increasingly detailed diagrams, to emphasize to the student
the evolutionary nature of design.

The first major section of the text covers engineering
economics, including cost estimation. This material is con-
cise and to the point, covering the necessary material with-
out introducing unnecessary complexities. For capital cost
estimation, an easy-to-use computer program (CAPCOST)
running under Microsoft Windows™ is provided, a unique
feature among currently available texts. The fairly extensive
cost correlations and data incorporated in CAPCOST are also
given in an appendix (in both tabular and graphical form).
Continued on page 276.
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Studies: Flixborough (England), Pasadena (Texas), and
Other Incidents, AIChE SACHE (1996)

e Chevron Process Hazards Management Video
e HAZOP - A Team in Action, Chevron Video

* HAZOP - A Practical Element of Process Hazards Man-
agements, JBF and Amoco Video

The following publications are available:

* SACHE Faculty Workshop: Characterization and Con-
trol of Chemical Process Hazards, AIChE SACHE
(1996) (Electrostatics case study and experimental dem-
onstrations)

» Dow’s Fires and Explosions Index Hazard Clas-
sification Guide, AIChE Publishers, New York,
NY (1994)

e Goldfarb, A.S., G.R. Goldgraben, E.C. Herrick,
R.P. Ouellette, and P.N. Cheremisinoff, Organic
Chemicals Manufacturing Hazards, Ann Arbor
Science (1981)

* Guidelines for Evaluating the Characteristics of
Vapor Clouds, Explosions, Flash Fires, and
BLEVES, CCPS/AIChE Publishers, New York,
NY (1994)

e Kletz, T.A., What Went Wrong? Case Histories of
Process Plant Disasters, Gulf Publishers (1988)
21. Lees, F.P., Loss Prevention in the Process
Industries, Buttrworth-Heinemann (1980, 1996)

® One Hundred Largest Losses: A Thirty Year Re-
view of Property Damage Losses in the Hydrocar-
bon-Chemical Industries, (Chicago: M&M Pro-
tection Consultants, 1986)

® The Phillips 66 Company Houston Chemical Com-
plex Explosion and Fire: A Report to the Presi-
dent, OSHA Report, April (1990)
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The next major section of the book concentrates primarily
on heuristics, both for operating conditions and design pa-
rameters. Much of this material is summarized in tabular
form, providing students with a quick reference that they report
was heavily used as they worked on their design projects.

In the third section of the book, the main focus is on
getting the most out of existing processes and equipment.
Again, there is a wealth of valuable information presented
here, much of which cannot be found in other design texts.
This material will probably find most use in a two-term design
course, or in connection with some types of design projects.

The next section covers process synthesis and optimiza-
tion, including heat integration (pinch technology), as well
as use of process simulators. The chapter dealing with pro-
cess simulation provides a particularly good introduction to
this topic, emphasizing the need to start simple and warning
of the various pitfalls students are likely to encounter.

The final section of the text deals with various other issues
often covered in the design course, including ethics, safety
and environmental issues, and communications (written and
oral reports). This last material is especially noteworthy and
includes a detailed report writing “case study” in which a
report is critiqued and a checklist of common errors pro-
vided. This is by far the strongest and most detailed treat-
ment of technical communications issues that I am aware of
in a design textbook.

In addition to the costing data noted above, appendices
also provide details needed in some of the examples and
back-of-chapter problems, and present three design project
pairs (one part of the pair a “grass roots” project, the other
focusing on improvement of an existing facility). Additional
design projects are available from the authors.

Perhaps more so than any other required course in the

Chemical Engineering Education




chemical engineering curriculum, there seems to be no com-
plete agreement as far as just what topics should be covered
in the design course. The emphasis of the course can be
significantly different at one school compared to another.
This book does a very good job of covering what I, and I
think probably most others, would consider the real core
material, while providing a good framework for launching
into most other types of material the instructor might want to
cover. For example, I like to teach students a little about
corporate financial analysis, culminating in them being asked
to analyze a real company’s financial data as reported to the
SEC. This follows quite easily from the material on eco-
nomic analysis in the text. I also try to provide students with
some additional material on the mathematical modeling con-
cepts and numerical methods underlying process simulation
and optimization. Again, this follows very nicely from the
material on simulation and optimization in the text. Overall,
my feeling is that the material presented in this text provides
a very sound core around which to teach a design course.

In addition to being a good text, this book also has features
that should make it a particularly useful reference book for
young and inexperienced engineers. These features include
the compilation of cost data and correlations, and the tabula-
tion and discussion of many rules-of-thumb for design and
for process operation and improvement. Seniors who use the
book in their process design class may well find continued
use for it as they begin their careers in engineering.

The availability of this book represents an important new
option when it comes to choosing a text for the process
design course. As discussed above, I have foundthat it is a
very well-written text providing excellent coverage of the
core material in process design, and that it goes well beyond
this to provide valuable features not found in other current
texts. Many instructors may also appreciate the inclusion of
some excellent design projects in the text (and the availabil-
ity of additional projects from the authors). Faculty who
teach process design should give this book strong consider-
ation as a textbook for their course.

book review )

Phase Equilibria: Measurement and Computation

by J. David Raal and Andreas L. Muhlbauer

Published by Taylor & Francis, 1900 Frost Road, Suite 101, Bristol,
PA 19007-1598; 461 pages, $89.95 (1998)

Reviewed by
Scott W. Campbell
University of South Florida

I have long been looking for a book that would give equal
attention to the experimental and computational aspects of

Fall 1998

phase behavior. Lately, this has become even more desirable
since some of the most recent experimental methods are
indirect and require substantial calculation in the reduction
and analysis of data. Therefore, it was with a great deal of
interest that I reviewed Phase Equilibrig: Measurement and
Computation by Raal and Muhlbauer.

The coverage in the text is not as broad as one would
expect from the title; only vapor-liquid (VLE) and binary
liquid-liquid (LLE) equilibria are covered, and methods for
mixtures containing polymers or electrolytes are not de-
scribed. But this is more a criticism of the title than of the
work since there is more than enough material in the au-
thors’ scope to fill a book.

The book is comprised of 18 chapters distributed in four
parts: Low-Pressure Phase Equilibrium Measurements (Part
1, Chapters 1-4); High-Pressure Phase Equilibrium Mea-
surements (Part 2, Chapters 5-9); Low-Pressure Phase Equi-
librium Calculations (Part 3, Chapters 10-13); and Computa-
tion and Thermodynamic Interpretation of High-Pressure
Vapor-Liquid Equilibrium (Part 4, Chapters 14-18).

Chapter 1 covers the thermodynamic fundamentals needed
for an understanding of the experimental methods and com-
putations. Definitions of partial molar properties, activity
coefficients, fugacity coefficients and the like are given, and
useful relations such as the coexistence equation and Gibbs-
Duhem equation are derived. The level of detail is appropri-
ate to the purpose of the book and only a small amount of
extraneous information is given.

Chapter 2 covers the standard techniques for low-pressure
VLE measurement and also includes discussions of semim-
icro techniques and the measurement of infinite dilution
activity coefficients. Chapter 3 describes methods for mea-
surement of LLE. These chapters, along with Chapters 6
and 7 (discussed later), are among the strongest in the book.
The methods are described with ample line drawings and
photographs and with textual detail that any experimenter
will appreciate. The advantages and disadvantages of each
technique are noted.

Gas chromatography is often used to determine composi-
tions of coexisting phases, and the authors devote Chapter 4
to this subject. In addition to discussing response factors and
composition analysis, the authors describe a technique de-
veloped by one of them to prepare standard gas mixtures for
detector calibration. Enough detail is given that the reader
could build the device.

After giving some background about high-pressure behav-
ior in Chapter 5, the authors survey techniques for high-
pressure phase equilibrium measurement in Chapters 6 (dy-
namic methods) and 7 (static methods). The coverage here is
as detailed as in Chapters 2 and 3. In Chapter 8, the authors
step the reader through the design, construction, and opera-
tion of an experimental facility for the measurement of high-

Continued on page 285
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