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%1 FAMBRDERRENEBHTHNEE (W/m?)
Table 1 Average orbital cycle outer heat flux of each surface
at moon orbiting phase (W/m?)
B8/°) 180 225 225 270 315 315 360 45 45 90 135 135
sEA FEY FEY O MY MY My Y EX O OEY MR @E MY EX
X +z 300 260 713 1399 713 260 300 260 713 1399 713 260
BH —xz 300 260 0 0 0 260 300 260 0 0 \] 260
# +y 0 0 260 0 260 0 0 713 260 0 260 713
A -y 0 713 260 0 260 713 0 0 260 0 260 0
B 4z 38 88 88 0 88 88 38 88 88 0 88 88
&8 -z 427 307 307 0 307 307 427 307 307 0 307 307
“+z 40 40 40 40 40 40 40 40 40 40 40 40
A —=z 40 40 40 40 40 40 40 40 40 40 40 40
R 4y 40 40 40 40 40 40 40 40 40 40 40 40
g -y 40 40 40 40 40 40 40 40 40 40 40 40
# +=z 152 152 152 152 152 152 152 152 152 152 152 152
—z 0 0 0 0 0 0 0 0 0 0 0 0
+z 20 14 18.3 9.88 18.3 14 20 14 18.3 9.88 18.3 14
A -z 20 14 10 0 10 14 20 14 10 0 10 14
B +y 20 10 14 3.1 14 10 20 18.3 14 3.1 14 18.3
] 20 18.3 14 3.1 14 18.3 20 10 14 3.1 14 10
B 4z 78 58 58 11.3 58 58 78 58 58 11.3 58 58
—z 0 0 0 0 0 0 0 0 0 0 0 0
+z 0.33 0375 0.75 1 0.75 0375 0.33 0.375 0.75 1 0.75 0.375
2 —r 0.33 0.375 0 0 0 0.375 0.33 0.375 0 0 0 0.375
W 4y 0 0 0.375 0 0.375 0 0 0.75 0.375 0] 0.375 0.75
H -y 0 0.75  0.375 0 0.375 0.75 0 0 0.375 0 0.375 0
FfF +z 014 0.25 0.25 0 0.25 0.25 0.14 0.25 0.25 0 0.25 0.25
—z 05 0.5 0.5 0 0.5 0.5 0.5 0.5 0.5 0 0.5 0.5
£ 2 HARRERTEMZIESTHRAR (RAR)(W)
Table 2 Radiating area state and heat radiation amount at different time (W)
B /m?  BHRER /m?  1200(EK)  1500(Ek)  1500(f€)  HAEE
+z 3.784 0 22.3 25.0 —-1.7 —36.4
—x 3.784 0 22.3 25.0 40.4 45.3
+y 4.4 1.13 216 124 185 240
-y 4.4 1.13 216 200 185 240
+z 3.44 0 20.1 18.5 18.5 41.2
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THE PRELIMINARY THERMAL ANALYSIS AND
THERMAL CONTROL DESIGN FOR POLAR
ORBIT LUNAR SATELLITES WITH SOLAR
PANELS IN SINGLE DEGREE OF FREEDOM

ZHANG Jiaxun WEN Yaopu LI Jindong
(Institute of Spacecraft System Technology, Chinese Academy of Space Technology, Beijing 100086)

Abstract

In this paper, the thermal control designs of polar orbit lunar satellites are
summarized, and take a polar orbit lunar satellite with solar panels in single degree
of freedom as an example. Then, the analysis of this satellite about its outer heat
flux and heat dissipation in space are conducted when it is flying towards the moon
and orbiting around the moon. Based on the results of the analysis, the thermal
design scheme of this lunar satellite is presented, and the problems about the thermal
control of the payloads, the problems about the thermal control of the instruments
and equipment on the +y side, and the application of the thermal louver technique
are described.

Key words Thermal control, Lunar satellite, Outer heat flux, Thermal lou-

ver
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