in the form of fellowship awards to one or two chemi-
cal engineering lecturers to work with a major design-
contracting company for a specific period every year.

The design portion of the internship year must deal
with the following key topics:

® Chemical Engineering Systems Analysis: definition of
needs and goals, evolution/innovation, chemical engineer-
ing systems and environment interaction, effect of socio-
techno-economic criteria.

® Chemical Engineering Design Analysis: a) principles of au-
thentic design, b) creativity-innovation-reliability in de-
sign which should include group dynamics, brainstorming,
definition and types of failure, and reliability parameters
in design, ¢) chemical engineering design project, d) feasi-
bility study involving physical realizability, economic
worthwhileness, and financial feasibility, e) preliminary
design including design concept, mathematical modeling,
and sensitivity compatibility and stability analysis, f) syn-
thesis of solutions involving methods of optimization,
linear, nonlinear and dynamic programming, and general
simulation techniques, and g) evaluation and decision in-
cluding value/worth transformations, estimates of system
utility/worth, the decision matrix, decision under risk/cer-
tainty/uncertainty, expected values—probabilities, com-
petitive decisions, and mixed stategies.

® Chemical Engineering Application Analysis: a)network
planning techniques with general network methods, criti-
cal path analysis, time-cost effectiveness studies, and con-
trol of the system in action, b) matching of the design to
the environment, ¢) modifications, d) implementation, and
e) trouble shooting.

The design course should not be a theoretical one.
The implementation part should require the actual
construction of a plant (or some units of it) by the
student-lecturer group. In situations where there is
not enough information for design, the group should
use research methods to fill the gap. In this way stu-
dents would learn to appreciate the value of research
in an industrial concern. This value is not recognized
by graduate engineers in Nigeria and other develop-
ing countries. To assist this program, Nigerian gov-
ernment policy should make it possible to award part
or all of plant design contracts to chemical engineering
departments at various universities in the country.
Some of the benefits of such a policy would be an in-
crease in revenue for the institution, a faster rate of
technology acquisition, and more confident and capa-
ble graduates. It is assumed that a solid understand-
ing of design and construction would help the graduate
to adapt to any type of engineering function. In this
proposal, I have also assumed that the principles of
design for the component units of a plant would be
covered in various areas of chemical engineering fun-
damental courses.

Implementation of such a program should reduce
the inability of Nigerian engineers to apply the knowl-
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edge they possess. The argument for the use of uni-
versity facilities for the internship training is that
there are few industries in Nigeria. Chemical plants
that do exist have been built under turnkey contract
and students cannot learn much since their role would
be primarily one of operator, a role they have already
learned during their long vacation (summer) industrial
attachment. [

ChE

Project Evaluation: A Unified Approach for the Analysis of Capi-
tal Investments, J. Morley English; MacMillan Publishing Com-
pany, 866 Third Ave., New York 10022; 401 pages, $29.85,(1984).

books received

Potential Flows: Computer Graphic Solutions, Robert H.
Kirchhoff; Marcel Dekker, 270 Madison Ave., New York 10016; 200
pages, $54 (1985).

Principles of Turbomachinery, R. K. Turton; Methuen Inc., 733
Third Ave., New York 10017; 199 pages, $37 HB, $17.95 PB, (1984).

Mathematics for Chemists. P. G. Francis; Methuen, Inc., 733 Third
Ave., New York, 10017; 193 pages, $33 HB, $15.95 PB (1984).

Designing for Reliability and Safety Control, Ernest J. Henley,
Hiromitsu Kumamoto; Prentice-Hall Inc., Englewood Cliffs, NJ
07632; 527 pages, $49.95 (1985).

Mineral Impurities in Coal Combustion:C Behavior, Problems, and
Remedial Measures, Erich Raask; Hemisphere Publishing Corp.,
79 Madison Ave., New York 10016; 484 pages, $69.50 (1985).

Measurement Techniques inh Power Engineering, Naim H. Afgan;
Hemisphere Publishing Corporation, 79 Madison Ave., New York
10016; 569 pages, $84.50 (1985).

Measurement Techniques in Heat and Mass Transfer, R. L.
Soloukhin, N. H. Afgan; Hemisphere Publishing Corp., 79 Madison
Ave., New York 10016; 569 pages, $84.50 (1985).

Corrosion and Deposits from Combustion Gases: Abstracts and
Index, Jerrold E. Radway; Hemisphere Publishing Corp., 79 Madi-
son Ave., New York 10016; 575 pages, $95 (1985).

Flow Visualization I1I, W. J. Yang, Hemisphere Publishing Corp.,
79 Madison Ave., New York 10016; 889 pages, $95.00 (1985).

High Temperature Equipment, edited by A. E. Sheindlin, Hemis-
phere Publishing Corp., 79 Madison Ave., New York 10016; 402
pages $74.95.

Water Treatment Principles & Design, James M. Montgomery,
Wiley-Interscience, New York, NY 10158; 696 pages, $49.95 (1985).

Salts, Evaporites, and Brines: An Annotated Bibliography, Oryx
Press, Phoenix, AZ 85004-1483; 216 pages, $87.50 (1984).

Laser Processing and Analysis of Materials, W. W. Duley; Plenum
Publishing, New York, NY 10013; 463 pages, $59.50 (1983).

Moisture Sensors in Process Control, K. Carr-Brion; Elsevier Sci-
ence Publishing, New York 10017; 122 pages, $39.75 (1986).

Heat Transfer in High Technology and Power Engineering, Wen-
Jei Yang and Yasuo Mori. Hemisphere Publishing, New York,
10016; 602 pages, $95.00 (1987).

CHEMICAL ENGINEERING EDUCATION




