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Solar Cell Array Design for Deep Space Exploration Missons

WANG Wengiang, YANG Hongdong, YANG Guang, WANG Jiayu, WU Qing, GU Chunjie

(Department of Physical Power, Shanghai Institute of Space Power, Shanghai 200245, China)

Abstract: With the advancement of the Moon exploration and deep space exploration missions, aiming at the solar cell array
adopting low temperature,low light intensity and severe radiation for deep space detection, and based on the analysis of solar cell
arrays of Mars and Juption exploration missions,the solar cell array selection methods, array design and advices on verification tests
are presented according to the analysis of mission environment, providing reference for solar cell array design of deep space

exploration missions in China.

Keywords: solar cell array; deep space exploration design; low temperature low intensity
Highlights:

e The technical requirements of solar cell array for deep space missions are analyzed.

e The solar cell array design is analyzed for Mars orbiting mission.

e The solar cell array design is analyzed for Mars surface patrol mission.

e The solar cell array design is analyzed for Jupiter orbiting mission.

e The difficulties of solar cell array design for deep space missions are presented and the future key projects are proposed.
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Research on Power System Development of Chinese Deep Space Exploration

LEI Yingjun, ZHU Liyin, ZHANG Wenjia

(Beijing Institute of Spacecraft System Engineering, Beijing 100094, China)

Abstract: Aiming at the key tasks of deep space exploration such as lunar exploration, small celestial exploration, Mars
exploration, Jupiter and interplanetary exploration in China, the specific requirements of the power system are proposed based on
the analysis of the characteristics of individual detection missions. Finally, the power system requirements of all deep space
exploration missions are summarized. the main development requirements of power system for deep space exploration missions in
China are proposed, including wide temperature anti-irradiation solar array, light and small intelligent power control device, high
power density power system topology, high efficiency and high reliability thermoelectric conversion technology, providing

reference for the research and design of deep space exploration power system.

Keywords: deep space exploration; space power system; lunar exploration; Mars exploration

Highlights:

e The power system requirements of China's follow-up key deep space exploration missions are analyzed and summarized.

e Wide-temperature and anti-irradiation solar arrays development requirement adapted to deep space mission is proposed.

e Light and small intelligent power control device development requirement adapted to deep space mission is proposed.

e High power density MPPT power system topology development requirement adapted to deep space mission is proposed.

e High efficiency and high reliability thermoelectric conversion technology development requirement adapted to deep space mission

is proposed.
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