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Modeling and Simulation for Power Generation of Solar Array in Martian

Surface Environment

SHI Haiping', CHEN Yan', JIA Yang', QU Yan’, LIU Zhigang', WANG Wengiang’, PENG Song'

(1. School of Aerospace Engineering, Beijing Institute of Technology, Beijing 100081, China;
2. Suzhou Tongyuan Soft.&Ctrl. Tech. Co, Ltd, Suzhou 215123, China;
3. Shanghai Institute of Space Power-Sources, Shanghai 200233, China)

Abstract: The environments are very different between Martian Surface and near-earth space. To estimate the output power of
the Solar Array on the Mars surface is not easy, which is affected by the solar radiation, temperature, dust and diffuse irradiance.
A method to calculate the output power of Solar Array in Martian Surface Environment is proposed in this paper based on a survey to
the results of research all over the world. Models about how the illumination, temperature and dust to affect the power generation of
the Solar Array on Martian surface are established. Those numeric models and method are used to improve the power balance of the
Mars Rover in the first Mars exploration mission of china and are a reference for the intending Mars and other deep-space

exploration missions.

Keywords: Mars; solar array; power generation; modeling and simulation

Highlights:

e A method to calculate the Light intensity on Martian Surface is proposed in considering of the effect of dust.

e In considering of the effect of temperature, diffuse irradiance, sun incident angle, a method to calculate the output power of the
Solar Array in a Solar-battery power system on the Mars surface is proposed.

e The method to calculate the output power of the Solar Array for different power systems based on MPPT or S°R control technique
is presented.

e Through the method and models introducing in this paper, the calculating result of the output power of the Solar Array designed
for MARS rover of china first MARS exploration is presented.
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