RESENT AND PROSPECTIVE 'T&, 'A? AEGULAR COURSES
LD IN SAO '3‘.&-‘,“0 “OR T “Aif\i NUCLEAR ENGINEERING

Energia

and ran-

training

esearch and deve

nt work required for the furtherance of peaceful applications
plear energy in Brazil. Fr its very incepiion, the Institute
reactor, which obviously represents
e tool in nuclear education, apart irem its role in specific

of scientific activities.

Concerning Nuclear Science and Engineering, three courses
elivered at the IEA, prior to 1960, with the principal objec-
£ orienting along a specific nuclear line, sngineers and
2ist who were to be incorporated initc the stalf of the Insti~
in order to collaborate there with senior members. The sylla-
- those courses were centered on pertinent aspects of experi-
. nuclear physics, reactor physics, basic radiochemistry, health

‘s and nuclear instrumentation; it was undersiood that such
g was to be continued and eamgieted at & second stage, in
oratories of the Institute. Oun th this solution
t about good results, a$ﬁigugh it w nsidered a temporary
on.

Or the other hand, the School of Engineering pertaining
University of S&o Paulo, underwent, in 1954, a restructuring
' curricula, and since then,; has been contemplating the fea-~
¥y of including, among other tasks, the teaching of some
:s of applied nuclear sciences. In accordance with approved

es, the plan aimed at supplementing the education of gra-

engineers, trained inm various specialities {@ﬁahanic&1§ glete
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The gpecial period of the curriculum is to comprise Reactor
Physics, Reactor Materials (Technology and Chemistry), Health Phy-
sics and Reactor Engineering, as also a number of lectures on the

'groductian and application of radiocisotopes,

Reactor Physics: the progrsmme includes basic theories,
application to the calculation of heterogenewms reactors, reactor
parameters,‘ﬁynmmic behaviour and contrel, followed by notions on the
théory of trensport, the theory of perturbation and aspplications.
Lastly, the study on various types of reactors, nuclear cycles and

breeders.

The study of nuclear materials is based on two points of
view, viz., technological and chemical. It includes the properties
of materials utilized in reactors, techmiques for obtaining these

g - materials, including notions on nuclear metallurgy, destructive and

gon-destruective tests of siructural components, radiation damage

behaviour. It is supplemented by: chemical study of nuclear materials;
production and purity control of uranium, thorium end their compounds;
chemistry of fission fragments and of other nuclear materials, viz. k

. graphite, berrylium, zirconium, etc. Treatment and utilization of

wastes. Notions on isotopic separation, treatment of irrediated

fuels, production of heavy watsr.

Reactor engineering aampriﬁaﬁa‘&pacial problems relative
to reactor heat transfer; thermodynamic cycles and their application
to reéotcr; real structure, shieldings and effective reéc%er‘aﬁeru
atien;‘cri%ic&l analyses and eémp&riéwn of wvarious types df féacters,
with emphasis on power reactors. @p%imiz&tien and Design studies.
Nuclear fuel economy, nuclear power stations and problems of integra-
tions within existing netwarksc Reactor Engineering teaching is one
of the chapters that has changed considerably within the three

cycles of the course as already mentioned.

Health Physics is taught objectively. Starting with bio-
logical effects of radiation, it follows on with studies on dosimetry
and discussions on the cares demanded in tasks dealing with readio-

active materials or in areas subjected to radiations.
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mathematiciaﬂs, chemigts et al), having had speclalized training in
some or various areas of Nuclear Sclence and Engineering. If, for

instance, such a coined term were "atomenergist" or "nuclear energist"
we would be in a position to speak of an "atomenergist scientist
or of & "nuclear energist engineer®.

In Brazil, it would also seem appropriate to provide a wider
selection or combination of curricula on nuclear science and techno-
logy, with standard curricula of engineering or science. In most cases
of specialists required for research and develepment work, as also for
a number of scientific or technical tasks in the nuclear field, the

best solution might be to furnish a general coverage of the phenomena

related to the release of atomic energy and a thorough treining in

the special line concerned.

The necessity also exists for courses intended for engineer-
ing students or graduate engineers who wish to be acquainted with
atomic energy, meainly nucl&ér power, without departing from their
standard line in engineering. In this case there would be no use
for detailed refinements, A broad knowledge of the phenomena and

- of existing types of reactors would suffice to allow for these engi-
" neers becoming capable of working in a nuclear area, while continuing
d;to be identified with one standard branch of engineering.

Such different approaches to nuclear education are very

. likely to be carried forward in future rsgular courses, to be held

at the IEA, in cooperation with the Engineering School and possibly

Afother institutions of the University of Séo Paulo. A project is under

| way to examine the problem on a larger, national scale.
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