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a. the radiation of ideal b. the radiation of the earth reflection
black or gray body equivalent surface
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Table 1 The heat flux in the earth-reflection equivalent surface

at the typical orbit position (H=384 km,@p,=1/2,5=0. 2667 m*)

solar elevation 0° 10° 20° 30° 40° 50° 60°
heat flux (w) 111. 88 110.18 105.13 96. 88 85.70 71. 90 55.93
solar elevation 70° 80° 85° - 900 9_5" 100° 105°
heat flux (w) 38.25 19. 46 10. 07 2.477 0. 3323 0.0431 0. 00216

Table’'2 The earth-reflection heat flux of the elements of the outer baffle

(circular element, n=60°, =384 km, ¢;=1/2,5=0. 2667 m*)

calculation considering the directional not considering the directional

method emittance distribution emittance distribution
element inner surface vane outer surface|inner surface vane outer surface
1 0.0791 0. 4385 0. 7637 0.0788 0. 4369 0.7637
2 0.1049 0.5253 0.7677 0. 1046 0.5235 0.7677
3 0.1388 0. 5835 0. 7717 " 0.1384 0. 5815 0.7717
4 0.1837 0. 6512 0. 7757 0.1831 0. 6491 0. 7757
5 0. 2432 0. 7290 0. 7797 0. 2425 0.7266 0.7797
6 0. 3202 0.8167 0. 7837 0. 3194 0. 8141 0. 7837
7 0. 4219 0. 9205 0.7877 0.4208 0.9176 0.7877
8 0.5524 1. 0386 0. 7917 0. 5511 1. 0353 0. 7917
9 0.7251 1.1758 0. 7957 0.7235 1.1722 0. 7957
10 0.9478 1. 3289 0. 7997 0. 9460 1. 3250 0. 7997
11 1. 2356 1. 5032 0. 8037 1. 2336 1.4992 0. 8037
12 1. 6063 1. 7020 0. 8077 1. 6049 ° 1. 6979 0. 8077
13 2.0187 1.9190 0. 8117 2. 0817 1. 9149 0. 8117
14 2.6792 2.1596 0. 8157 2. 6843 2. 1559 0. 8157
15 3.2144 72. 4147 0. 8197 3.2279 2.4126 0. 8197
16 3.4782 2. 6145 0. 8237 3.4953 2. 6137 0. 8237
17 3. 6047 2. 7691 0. 8277 3.6236 2. 7691 0. 8277
18 3.6256 2. 8735 0. 8317 3. 6437 2. 8741 0.8317
19 7. 3989 7. 3989
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Random Simulant Calculation of the Earth-reflection
for Outer Baffle of Space Optical Remote Sensor

Zhao Lixin
(Changchun Institute of Optics and Fine Mechanics
Chinese Academy of Sciences, Changchun 130022)

Abstract

According to the probability theory, the radiation of the earth-reflection in complex
cavity has been calculated by random simulant method in this paper. The distribution of the
directional radiant intensity of the earth-reflection in orbits has been effectively simulated.
This method especially applies to the accurate thermal calculation for the outer cavities of
spacecraft. o

Key words; Earth-reflection, Random simulation, Heat flux calculation, Quter baffle,
Cavity
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