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An Experimental Approach to the Optimum
Operational Region of the Plasmacan—A Cyc—
lone Transferred Arc Plasma Furnace with a

Layer of Falling Molten Film on Its Sleeve

LL.S.Chen* and R.J.Munz

(McGill University, Department of Chemical E'ngineering 3480
University, St,, Montreal, Quebec, Canada, H3A 2A7)

ABSTRACTS

When we do experimental research on our apparatus, how to approach its
optimum by as little amounts of tests as possible and realize the intentions
in our design is quite a prominent problem, especially when there are many
controllable parameters in the test, In this paper, we start our work by ana-
lysing the two characteristic time scales in Plasmacan (they are, 1, the
actual residence time of raw material particles, 2, the mnecessary shortest
time for them to accomplish the expected change or reaction in designe) ,

take into account the emergy balance at two different levels (at the level of
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whole particles and the level of individual particle), and then investigate the

sinfluences of each controllable parameter of the furnace in terms of the rela-
tionship between the two time scales, Bsaed on this consideration a propo-
sed, flow chart for expenmental research is recommended, [t is expectable
to substantial'y reduce the times of trial and error in approaching the opti-
mum operational region for the Plasmacan if such a flow chart 1is followed,
The strategy of the proposed idea is, In the case that a roughly reasonable
and simple model seems to be able to make clear the influences of different
parameters, we seek for the solution mainly by theoretical approach; only in
the case that theory finds on scope for its ability at this stage (e,g, owing
to the lack of available data or the lack of understanding about the relevant
mechanism etc,) then we leave the answer of the question to experimental
research, By way of developinz and combining the strong points of both the-
ory and experiment, it is believed that the necessary time needed for exper-
imental research could be reduced significantly,

*[,5,Clen is a visiting sckolar from the Institute of Mechanics,Beijing,
China
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