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Solar panels are the primary sources of power in a satellite. Operating characteristics
of the solar cells, such as current, voltage and generated power, depend on their
operating temperatures and the amount of solar radiation received by the solar cells.
Therefore, for optimum operation of the solar cells, it is essential to control their
temperatures within acceptable limits, and provide the maximum possible solar radiation
for the solar cells. Solar panel configurations include fixed and deployable panels; the
latter configuration being flexible, providing the possibility of sun tracking for maximum
utilization of solar radiation. In this paper we have considered a cubic satellite, having
four deployable solar panels on its lateral sides, which can be deployed at certain angle
(called deployment angle) with respect to the satellite body. Four limiting values of beta
angle (angle between solar vector and orbital plane) have been considered, and for each
beta angle, various solar panel deployment angles have been studied. The amounts of
radiations received by the cells for each deployment angle have been presented. The solar
panels have been modeled and thermally analyzed, to determine temperatures of the solar
cells at various beta angles, and for different panel deployment angles. Results show that
for the beta angles considered, and the satellite under study, a 30° solar panel
deployment angle presents the optimum conditions for the operation of the solar cells.

Keywords Satellite thermal control Deployable solar panels, Environment thermal loads, Deployment
angle
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1. body mounted solar panels
2. deployable solar panels
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6. Geometrical Mathematical Model (GMM)
7. Thermal Mathematical Model (TMM)

8. view factors

9. telemetry units
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STK results for beta angle as a function of time of passage
over equator

o . = beta min
.

. + beta max
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time of passagge over equator
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10. implicit forward-backward
11. Carbon Fiber Reinforced Plastic (CFRP)
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