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Effects of the Mars Flux on the Solar Panel Temperature of the Spacecraft
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(Shanghai Institute of Satellite Engineering, Shanghai 201109, China)

Abstract: The Mars flux has great influence on the solar panel temperature. This paper establishes a

mathematical model of the Mars albedo flux and analyzes the variation of the solar panel temperature in the

near Mars area and the far Mars area when the Mars infrared radiation and the Mars albedo change. The

research indicates that the influence are different when the spacecraft is at different orbital heights. There

exists a critical orbit height. When the orbit height is less than the critical height, the influence is very large,

and when 1t is great than this critical height, the influence could be ignored. This research provids a reference

for the future Mars exploration.
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Fig.2 Status of the thermal equilibrium experiment
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Fig.3 Comparsion of the simulation analysis and experi-

mental data
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Table 1 Simulation condition
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Fig.4 Temperature curve of the solar panel under the Mars

orbit
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Fig.5 Temperature rate of the solar panel under the near

Mars area

M o T rb R A b oA 20 T8 v B R AH L A L0 i AT
BT, A A A oA LA Sk 82 A XoF A5 Ak 8 (A X 21 40
5O W /m? I IR AR AR ) .

w5 R A T KR LAMNE S 0 W/m?,
T KR BE h="585 km ) 55 B, 21 41 5 51 43 0
50,110,200 K 350 W /m*Hs}, WL AR i 7 A X 728 £k %
A3 R 2% (48 XF i 25 0.3 °C) 5% (48 % i %
0.6 °C) . 10% (Ha X ik 32 1.1 °C) Be 17 % (4 %} il 25
1.8°C).

A KR LLAMN i I PO O 4 110 W/mP B,
WAL B 5k B AH X6 78 Ak %k 596, 2 BUE R 200 W/m”
W, AR fE R A 10%, B Bb o] 1 FE B 2R, 2 3
T 7 B h=585 km B, AT DLIA Sk i K 4% WL AR L 52
L1 MR BB R 10% , TEE R A LR FE
MBI B A<T585 km I, R 5 S Y BAE A
297 km, K 2 21 AR S B HC 200 W /m® B A9 L Al
T BE Lk B LT MRS 0 W/mP i 5 15 °C, WL AR I
JE RN AR AL 3R Ry 21 220 %6 , 21 40 53 % LR 38 B 5%
M) A K o
2.3 EAGIREL (FA &2 HA) &M 43 4

(&1 6 J2 378 K SR B 21 41 S 0T AL AR I B 1 5
4R, 0 JOM B AR e BRI . fh R AT 0, 7 3 ok
B h=17 800 km (1) = & , A X T~k B £L A1 4 55 Sy
0 W/m?I, 2L 4 & 5t 43 53] 50,110,200 J2 350 W/
m” i LA T R AR X AR Ak 5 43 ) R 3 06 (4 %o i 22
5.0 °C) 6% (4% 22 10.4 °C) (10% (4 % i 2
17.6 °C) Fe 15% (4 X} i 22 27.9 °C) o M EAH N
200 W/m*i}, 2846 % K 10 % , d1 I vl 0, A A S
VLI 5 R A<C7 800 km B, AT LLIA g WL MR UL 52
21 AN BRI R R 10% , TEE R A RIS FE
YB3 = BE A>T 800 km B, 45 1] 2 24 B3l = N
12 000 km B}, W AR 76 B2 A0 XF 28 1k % f o 15%
(4 X% 22 27.9 °C) , £ A1 4 565 %6 WA 52 i 45 K, AN
e 2w

M T 7 B 5 300, R i X 8RS A2 ok B R TR

B
5 D[EJ o

6 3 K IR BE WL AR i L A8 1 3 il 2%
Fig.6 Temperature rate of the solar panel under the far

Mars area
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