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Fig.1 Thermal shell element of reflector
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Fig.2 Relationship of solar radiation and reflector
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Fig. 3 Geometry of parabolic reflector
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Taber 1  Absolute temperature values on the internal and
external surfaces in the points A and B of the re

flector

B FE BN AR/K B &/K
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Fig.4 Temperature curve of inner surface of point B
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Fig.5 Temperature curve of inner surface of point B
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TRANSIENT THERMAL ANALYSIS OF PARABOLIC ANTENNA
REFLECTOR ON ORBIT

Zhihua Chen'?

Fuling Guan'

(*College of Civil Engineering and Architecture , Zhejiang University , Hangzhou,310027)
(?School o f Engineering and Architecture ,Wuhan University of Technology,Wuhan ,430070)

Abstract When parabolic antenna reflector on orbit is under the periodic outgoing and incoming radia-

ting flux environment, non-homogeneous temperature distribution will be induced. Too large thermal de-

formation of reflector will produce bad effect on the satellite communication. An 8-nodes shell element with

3 temperature DOF's is applied to analyze this thermal effect in the paper. The temperature function in one

element is built and the finite element equations are derived based on Galerkin method, which are suit for

transient thermal analysis of shell structures under space environment. Self-occlusion of parabolic shell is

analyzed with analytic geometry. For a reflector on geosynchronous orbit, the steady-state results from this

method are compared with these from FDM. It follows from the analysis that the precision of this method is

high. For transient analysis,temperature difference of reflector reaches 200 K when the earth radiating flux

is ignored,and even up to 250 K when it is in sunlight.

Key words finite element,thermal analysis, transient, antenna, reflector
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