ACKNOWLEDGMENTS

Preparation for the New York panel discussion—and
hence this paper—was made when the author was a Senior
Postdoctoral Fellow in the Advanced Study Program at the
National Center for Atmospheric Research, while on Faculty
Improvement Leave from Iowa State University. The author
gratefully acknowledges these two programs and the Engi-
neering Research Institute at Iowa State. NCAR is sup-
ported by the National Science Foundation.

REFERENCES

1. Rose, H. A. and P. L. Sulem, J. Phys. (Paris) 39:441
(1978).

2. Kraichnan, R. H,, in S. A. Rice et al., eds., Statistical
Mechanics: New Concepts, New Problems, New Appli-
cations, Univ. Chicago Press (1972), p. 201.

3. Orszag, S. A., in R. Balian and J. L. Peube, eds., Fluid
Dynamics, 1973 Les Houches Summer School of Theo-
retical Physics, Gordon & Breach, New York (1977),
p. 235.

4. Kraichnan, R. H., J. Fluid Mech. 5:497 (1959) ; Phys.
Fluids 7:1048 (1964).

5. Leslie, D. C., Developments in the Theory of Turbu-
lence, Oxford University Press (1973), ch. 14 and 15.

6. Herring, J. R., in Proceedings of Langley Working
Conference on Free Turbulent Shear Flows (NASA-
SP-321, Langley Research Center, 1973), p. 41.

7. Launder, B. E., and D. B. Spalding, Lectures in Mathe-
matical Models of Turbulence, Academic Press, New
York (1972), and Comp. Meth. Appl. Mech. & Eng.
3:269 (1974).

8. Donaldson, C. duP., ATAA J.10:4 (1972).

9. Mellor, G. L. and H. J. Herring, ATAA J. 11:590
(1973).

10. Spalding, D. B., in S.N.B. Murthy, ed., Turbulent
Mixing in Nonreactive and Reactive Flows (Proceed-
ings of a Project SQUID Workshop, Purdue Univer-
sity, 1974), Plenum Press, New York (1975), p. 85.

11. Patterson, G. K., in R. S. Brodkey, ed., Turbulence in
Mixing Operations, Academic Press, New York (1975),
Ch. 5.

12. Launder, B. E., in P. Bradshaw, ed., Turbulence
(Topics in Appl. Phys., Vol. 12), Springer-Verlag,
Berlin (1976), p. 231.

13. Reynolds, W. C., Ann. Rev. Fluid Mech. 8:183 (1976),
also W. C. Reynolds and T. Cebeci, in Bradshaw [12],
p- 193.

14. Harsha, P. T. in W. Frost & T. H. Moulden, eds.,
Handbook of Turbulence, Vol. 1: Fundamentals and
Applications, Plenum Press, New York (1977), p. 187.

15. Lewellen, W. S., in Frost & Moulden [14], p. 237.

16. Tennekes, H. and J. L. Lumley, A First Course in
Turbulence, MIT Press, Cambridge (1972).

17. Hinze, J. O., Turbulence, 2nd Edition, McGraw-Hill,
New York (1975).

18. Monin, A. S. and A. M. Yaglom, Statistical Fluid
Mechanics: Mechanics of Turbulence, ed. J. L. Lumley,
MIT Press, Cambridge, Volume 1 (1971) and Volume
2 (1975).

19. Jones, W. P. and B. E. Launder, Int. J. Heat Mass
Transfer 5:301 (1972).

WINTER 1979

20. Launder, B. E., G. J. Reece, and W. Rodi, J. Fluid
Mech. 68:537 (1975).

21. Jeandel, D., J. F. Brison, and J. Mathieu, Phys. Fluids
21:169 (1978).

22. Deardorft, J. W., Phys. Fluids 21:525 (1978).

23. Launder, B. E. and A. Morse, in F. Durst et al., eds.,
Symposium on Turbulent Shear Flows, Pennsylvania
State University (1977), p. 4.21.

24. Wiskind, H. K., J. Geophys. Res. 67:3033 (1962).

(@)oY 2l book reviews

THE INTERPRETATION AND USE OF RATE
DATA: THE RATE CONCEPT

By Stuart W. Churchill

McGraw-Hill, New York, 1974.
Reviewed by Robert L. Kabel,
Pennsylvania State University

“The Interpretation and Use of Rate Data”
does not fit in well with conventional chemical
engineering curricula. However, the book is so
unique and important that a way must be found
to convey its message to students and practicing
engineers. By the way, is the distinction between
a rate of change and a process rate fuzzy in your
mind?

Churchill has treated the rate processes in-
volved in heat transfer, momentum transfer, com-
ponent (mass) transfer, bulk transfer, and chemi-
cal reactions according to a rather general “Rate
Concept.” In all of these areas the treatment is at
the level of sophomore and junior chemical engi-
neering courses. Attention is focused on principles
and procedures rather than on process complica-
tions by considering primarily one-dimensional
processes which can be described in terms of alge-
braic or separable differential equations. About
one-third of the book is devoted to chemical re-
actions, but all topics are intermingled in such a
way that the generalizations and methods are
emphasized instead of the specific applications.
This reviewer used all of the material on chemical
reactions in a review portion of an advanced
kinetics course and he read the remaining material
concurrently.

Following the introductory material, the early
emphasis is on real data and data handling. There
is then a shift to data correlation and finally to
process analysis. This order of presentation is the
reverse of that almost always encountered by
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be accomplishing its intended goal. In addition, it
has provided some valuable insights into some new
directions the program might go in order to be
more meaningful for the new engineer on the
job. O

APPENDIX

Abridged Responses to the Questionnaire

“Tech writing at work is far different and less involved
than those unit ops reports. I’ve written letters to spend
$15 million since I’ve been at work and have never written
more than two pages per project.”

“Tech writing: no need to emphasize technical aspects

. concentrate on freshman English, basic grammar and
sentence structure.”

“For your information I now supervise the efforts of
some twenty Chemical, Civil, Mechanical and Petroleum
Engineers in our area office. I have found that the majority
of the engineers on my staff, particularly those having just
graduated from college, are weak in communication skills.
I have also found that only about 50% of an engineer’s
total efforts are spent in technical analysis, the remaining
50% of an engineer’s time is normally spent in “sales” of
his ideas to his supervisors. As a result I feel that com-
munication skills are of vital importance in the producing
industry.”

“I feel a course in written communication is justified,
however I differ with the title “Technical Communication.”
Since most reports (or letters) are written to management,
or with the intent of informing management, too much em-
phasis on the technical points can tend to confuse. I re-
ceived most of my writing “training” while getting my
MBA (whether popular or not). During this time I was
forced to word both written and oral communications in
terms nontechnical personnel could understand and relate
to. In my opinion, writing could more easily and effectively
be given by a department not so closely related to the de-
tailed technical aspects.”
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students in their courses. In contrast to the usual
classroom experience Churchill exposes students
to lousy data, teaches data handling techniques,
encourages critical evaluation and skepticism, and
makes error analysis a reality. It becomes clear
why rates of change are associated with deriva-
tives and process rates are not. Adoption of his
approach might even help to eliminate the wide-
spread notion that the rate of a chemical reaction
is equal to (-dC/dt) !

The book is liberally studded with quotations
such as, “No generalization is wholly true, not
even this one.” My favorite came in Chapter 12
after an immoderate series of 24 batch system
integrations (including 11 different ones in
kinetics) : “ ‘One more such victory and I am lost.’
Pyrrhus.” The quotations were almost universally
unpopular with the students, probably because
they interfere with the most rapid search for the
key to a homework problem solution. However a
mature reader will find meaning (and frequently
amusement) in nearly every one.

At the end of the course five students said they
liked the book, three said they did not, and nine ex-
pressed no opinion. Two years later the same
seventeen students were surveyed. There were
eight respondents, all of whom thought the book
was important or potentially valuable. Seven of
them still had their copies, and three had used
them on their jobs. Virtually all users will be in-
convenienced by the absence of a nomenclature
section. The units might be described as “early
American traditional.” Churchill could do all of
us a favor, (and better demonstrate the coherence
of the rate concept in diverse applications) if he
would produce an SI edition.

It is easy to recommend the book to currently
practicing individuals for self study. It is even
pleasant bedside reading. For the most part the
subject matter is familiar, but it appears in a new
and interesting context which should increase
understanding considerably. Unfortunately the
implementation of routine use of this book in con-
ventional undergraduate curricula is awkward at
best. It could serve well as a text for a senior
elective course. A colleague suggested using it
in a seminar to introduce new graduate students
to data handling and analysis in the determination
of rates from experimental measurements. Ulti-
mately, this review urges you to use your imagina-
tion to get its vital message through to chemical
engineering students. O
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