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Thermal design of SADA and its detailed temperature distribution in
HT condition for geostationary orbit satellite
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Abstract: The large temperature gradient in the circumferential and axial directions of the bearing can lead
to a seizure failure. The thermal design, the thermal simulation and the thermal vacuum experiment based on
solar simulator are carried out, and the detailed temperature distribution of the SADA is obtained. The light
barrier and the temperature uniformity measures are taken to reduce the temperature gradient and the influence
of the external heat flux. In the thermal experiment, the external heat flux is the same as that in the winter
solstice. The boundary temperature of the cabin plates is 25 ‘C. Eighty-eight thermal couples are installed to
collect the temperature data for the SADA. The bunch of cables, the slip ring assembly and the electrical brushes
are the locations with higher temperature. The maximum temperature differences are 1.2 °C and 8 C on the head
face and the end face of the bearing in the circumferencial direction. The maximum temperature difference is
6.8 C between the head face and the end face of the bearing in the axial direction. The SADA can work well
under these temperature conditions. It is shown that the SADA design and the thermal control design are
reasonable. The results of the thermal simulation are consistent with the experiment results. The results are also
verified by the on-orbit data. The thermal analysis model, the experimental methods and the test results can be
used in the subsequent thermal designs and the temperature distribution researches of the SADA under different
working conditions.

Key words: GEO satellite; solar array drive assembly; thermal design; solar simulator; thermal balance
test; simulation analysis
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Fig. 1 The experiment state of SADA
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Fig. 2 The heat transfer path of slip rings and electrical
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Table I The comparison of three-dimensional model and
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Table 2 The comparison of simulation and experimental

results

I S/ C |58/ C | w2/ °C

P LR Max 60.6 59.4 -12

P HLZEH Min 55.0 52.3 2.7
HMLKA 352 37.7 2.5
IR 1-1 43.5 433 -0.2
R 2-2 41.0 413 0.3
&S Max 57.3 60.5 3.2
IFAL T Min 46.2 48.5 23
HLURIAL - Max 52.5 56.3 3.8
HLIRIEL B Min 42.5 40.1 24
W PR SCHE Max 38.6 38.9 0.3
M A Min 36.5 33.7 2.8
A PRI B Max 35.3 37.7 24
A FH7EIC S Min 28.1 27.5 -0.6
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Fig. 3 The temperature distributions of slip rings and
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Fig. 4 Temperature distribution of the bearing
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Table 3 The comparison of on-orbit data and experiment results
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