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Abstract In many industrial applications, it is very important to control the temperature of the controlled object
to the target temperature as closely as possible. Although it is apparent that the great obstacles in controller
design are time-delay of the thermal responses of the controlled object and the effect of thermal interference
between neighboring heating zones, one more fundamental obstacle is a very large amount of time which is
required during repeated experiments in controller design process. Therefore, a convenient simulation
environment, which can represent thermal behavior accurately within appropriate time, is needed. In this paper, a
prototype of 2D FEM (finite element method) heat transfer simulation environment using MATLAB is
constructed to be usefully adopted into industrial applications with temperature controller design.
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[® 1] 9% HA] 9A] = (MATLAB)

make_circle(x, y, 1) ‘ A, y), HHAE rol 9

P(1) = make_circle(0, 0, 1);

P(2) = make_circle(1, 0, 0.5);

P(3) = make_circle(-1, 0, 0.5);

P(4) = make_circle(0, 1, 0.5);

P(5) = make_circle(0, -1, 0.5);

P(6) = make_circle(0, 0, 0.3);
PolygonClip(A, B, 0) A-B 42t

= PolygonClip(P(1), P(2),0);
PolygonClip(S, P(3), 0);
PolygonClip(S, P(4), 0);
PolygonClip(S, P(5), 0);
PolygonClip(S, P(6), 0);
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