report and that none is overlooked. It also serves as
a quick, written record of the report’s strong and
weak points.

Once a checklist has been completed for a given
report, how is a grade to be assigned? My preference
is to give separate grades for form and for content.
This assures that both of these vital aspects of good

TABLE 2
Checklist for Report Writing

ABSTRACT:

(Y N) Describes essential results, conclusions, recomenda-
tions?

(Y N) Informative rather than descriptive?

INTRODUCTION: I suggest developing this section from the
general to the particular.

(Y N) Objective stated rather than just implied? Objectives
are guides to content.

THEORY:

(Y N) Essential assumptions of model presented?

(Y N) Relevant equations identified? (No need to develop.)
(Y N) References cited?

METHOD / RESULTS:
(Y N) Complete criterion given for determining the onset of
steady state?

DISCUSSION:
(Y N n/a) Justification needed that data were taken at steady
state?

(Y N) Adequate discussion of relative importance of errors?

(Y N n/a) Mass/Energy balances presented?

(N Y) Needs reorganizing into smaller segments using sub-
heading?

(N Y) Tortured English / logic?
Comment on style (optional)

CONCLUSION / RECOMMENDATIONS: (As the word implies,
imperatives should be avoided.)

(Y N) Are they appropriate, i.e., do they complement the ob-
jectives?

(N Y) Is new material introduced? (Should only summarize.)

REFERENCES:

(Y N) Reference cited at least once in the text?

(Y N) Referencing given in proper form?

APPENDICES: Appendix should be used to hold . . .
(Y N) Spot-checked sample calculation OK?

TABLES & FIGURES (Schematic rather than pictorial draw-
ings of apparatus are preferred.)

( ) Tables . . . that duplicate data in Figures should be
placed in Appendix.

(Y N) Appearance OK?

(Y N) Informative independently of the text?

(N Y) Information obscured in binding?

(Y N n/a) Theoretical lines properly referenced?

INACCURACIES of statement or analysis?
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report writing are evaluated. The over-all grade is
simply the mean.

INTERVIEWS

Finally, if the teaching of report writing is to be
taken seriously, one-on-one discussions between the
student and the instructor should be encouraged.
Marking a report in the style of a final examination
paper produces a grade, but no feedback, so an inter-
view with the student is useful for reviewing the re-
port’s content and structure. The checklist can serve
as a helpful focus for this purpose. In my experience,
most students welcome such meetings in proportion
to their need to improve.

REFERENCES

1. ChE 410 Undergraduate Laboratory Manual, Dept. Chemical
Engineering, University of Waterloo.

2. R. Gunning, How to Take the Fog Out of Writing, Dartnell
Corp., Chicago, Ill., 1964. (My thanks to Dr. B.M.E. van der
Hoff for this reference). [J
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FUNDAMENTALS OF MOMENTUM, HEAT,
AND MASS TRANSFER

by Welty, Wicks and Wilson

Wiley & Sons, Somerset, NJ 08873 (1984) $36.95

Reviewed by
Hugo S. Caram
Lehigh University

This is the third edition of a popular undergraduate
textbook and comes some twenty-three years after
the publication of the book that started it all; Bird,
Stewart and Lighfoot’s Transport Phenomena. A new
edition of that book is expected to reflect what we have
learned since then about transport phenomena and the
teaching of it.

As done in BSL, the three transfers are treated in
series with the option of covering them in parallel for
the integrated approach where similarities between
the processes are emphasized. This seems to be the
current trend with the exception of the unique book
of R. Fahien where the three processes are initially
treated simultaneously. Where is the book different
from the original BSL?

First, this is a finite undergraduate textbook and
this means that one can essentially cover all of the
book in two semesters without leaving out a para-
graph. This is in opposition to “open” survey books
where all the material in the book cannot possibly be
covered in any reasonable amount of time. Our stand-
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ard BSL is closer to an open text of which a leading
example would be Batchelor’s Introduction to Fluid
Mechanics. This closed-end approach also, unfortu-
nately, means that a number of things are left out.
They include, for example, non-Newtonian fluids,
multicomponent diffusion and simultaneous heat and
mass transfer when discussing the traditional material
and diffusion through membranes and in ionic solu-
tions, turbulent diffusion and mixing in jets and
plumes and multiphase flows when thinking of newer
material of technical relevance.

Second, the authors begin with macroscopic bal-
ances that are the natural extension of the first chem-
ical engineering course on material and energy bal-
ances and are the everyday tool used by the engineer.
They are then used to derive the microscopic equa-
tions (although I find it unfortunate that after the con-
ceptual effort involved in the derivation of the macros-
copic equations, the authors were not willing to intro-
duce the divergence theorem). Traditional books, like
BSL, will derive them independently and lack some
internal unity. The book also treats some of the ap-
proximations like boundary layer theory and ideal
flow with great clarity while, again, leaving out com-
pletely the low Reynolds number hydrodynamics as
applied, for example, to flow about a sphere. It should
also be pointed out that in recent years a well-de-
veloped body of theory has appeared that allows the
engineer to recognize the order of magnitude of the
terms in an equation and make the approximations
described above in a more or less scientific way. These
techniques are, however, barely mentioned in associa-
tion with the boundary layer discussion.

Finally, the book covers a number of applications
to the design of equipment of industrial interest like
flow in pipes, heat exchangers,and packed absorption
columns. Comparison with a common book in unit op-
erations would show, with the exception of the discus-
sion of staged operations and distillation, a wide over-
lap with those texts. The missing parts correspond
mostly to equipment deseription but not to fundamen-
tal concepts since the book provides enough tools to
solve a large fraction of the problems found in unit
operations textbooks.

End of the chapter problems are one of the strong
points of the book. There are many short, numerically
simple, attractive exercises that, while lacking over-
whelming industrial flavor, will be of great help in the
teaching of the subject. Missing, however, are prob-
lems discussing non-traditional chemical engineering
applications of the methods to biochemical-biomedical,
product engineering, or environmental situations.
They would be desirable to broaden the outlook of the
chemical engineering student. In summary, this is a
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very good junior-level textbook that adds to the teach-
ing of the subject as is traditionally known, but does
not bring in any of either the new problems that are
starting to fascinate chemical engineers or new tech-
niques developed to deal with the old problems. It
must, in that area, be supplemented from other
sources to cover more advanced topics or to find the
description of specific industrial equipment. []

WORKSHOP ON BIOTECHNOLOGY FOR THE
MINING, METAL-REFINING AND FOSSIL
FUEL PROCESSING INDUSTRIES

by L. Ehrlich and David S. Holmes

John Wiley and Sons

Reviewed by
George T. Tsao
Purdue University

Biotechnology is an old field which has taken on a
great deal of new excitement since the 1970’s due to
the advances made in molecular genetics. There are
those who consider biotechnology involves nothing
else but genetic engineering and production of pro-
teins for pharmaceutical uses. There are also those
who prefer a broad definition of biotechnology to mean
technology based upon biological activities of one type
or another. Biotechnology and Bioengineering Sym-
posium No. 16 is the proceedings volume of the work-
shop on “Biotechnology for the Mining, Metal-Refin-
ing and Fossil Fuel Processing Industries,” held in
May 1985 on the campus of Rensselaer Polytechnic
Institute in Troy, New York. The workshop brought
together many top experts in this field from different
parts of the world to review biotechnological applica-
tion in the metal-mining industry, the current state of
the technology, the industry’s and the government’s
view on the subject and the latest advances in molecu-
lar biology and the application of genetics and genetic
engineering in the metal-mining industry. The volume
should be a useful reference to those who have been
working in this field; it should also serve as an infor-
mative introductory volume for technical managers,
policy makers, life scientists, process engineers, and
others who wish to quickly become somewhat know-
ledgeable on the subject.

While the volume may be an excellent review of
biotechnology in the metal-mining industry, it does
not address specifically what work may be important
for the future advancement of this subject. This re-
viewer believes that a logical follow-up event could be a
workshop on the identification of general and specific
research needs in biotechnology for the metal-mining
industry. [
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