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Abstract: A computational method which is on the basis of Reverse Monte Carlo method (RMC meth-
od) is put forward to calculate the external heat flux on the optical system of star sensor . Firstly, the
environment mapping surface is designed to coat optical system of star sensor , and the direction of ex-
ternal heat flux where the environment mapping surface receives is confirmed according to the given
orbital parameters in different time. Secondly, radiation transfer factor between the surface of optical
system and the environment mapping surface is gained by tracking the heat rays which are transmitted
from the optical system of star sensor with RMC method. Finally, the external heat flux on the opti-
cal system surface of star sensor is calculated and gained. The radiation coefficients do not need to be
calculated in this method. And the density of external heat flux can be gained directly. It is more con-

venient to handle the reflection and transmission process of these heat rays. And especially, it is avail-
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able to calculate the external heat flux on the shaded component. In the simulation, two kinds of on—

orbit operation schemes are designed to simulate the solar radiation heat flux, the earth infrared radia-

tion heat flux and the earth albedo radiation heat flux accepted by the optical system of star sensor,

the maximum external heat flux accepted by feature point 1,2 and 3 in scheme one respectively are
1 008.55W/m*.956.95 W/m*.477.88 W/m?. While in scheme two. the corresponding values are
1177.69 W/m?.1 055.55 W/m*.678. 40 W/m’. The simulation results conform to the theoretical a-

nalysis, and it verifies that the proposed method is correct and effective.

Key words: Reverse Monte Carlo (RMC) method; Mapping surface; Environment heat flux; Star sen-

sor optical system
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Fig. 1 Diagram of the external heat flux on the opti-

cal system of star sensor
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Fig. 5 Calculation flow chart of the external heat flux
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