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On the Heat Conduction Problems and a Design
Principle for Plasma Arc Furnace

Rong Sheng

(Institute of Mechanics, Academia Sinica, Beijing)

Abstract

In this paper a plane heat conduction problem with variable coefficient of heat con-
ductivity K (T") is analysed with given electric power supplied to the plasma arc, The go-
verning equation for unknown temperature distribution is a nonlinear ome with a 8 func-
tion as its nonhomogenious term_, To make the problem attractable by the method of sepa-
ration of variables, a set of transformation of governing equation is introduced, An expli-
cit simple formula is found for the efficiency of the furmace 5, 5 depends linearly onr,,
the nondimensional distance between the arc and surface of melted material, as well as
on another nondimensional quantity Q, we described the above in detail in the paper,

This relationship holds for ry<{0.4, and gives a good guidance for the design of furnace,



