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Experimental study of dust removal efficiency of transparent electric curtain for
solar array under lunar dust deposition
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(1. Department of Physical Power, Shanghai Institute of Space Power-sources, Shanghai 200245, China;
2. Aerospace System Engineering of Shanghai, Shanghai 201108, China)

Abstract: The solar array output power will be decreased, which will lead to its failure, when the lunar dust is
accumulated on the surface of the solar array. In recent years, the electric curtain dust removal method is considered as
an effective way for the lunar dust protection. In this paper, the performance of the triple-junction gallium arsenide solar
cell is analyzed through experiments of the lunar dust accumulation on the solar cell, and a trend exponential fitting
function between the relative output power and the dust deposition mass is obtained. Furthermore, the dust removal
efficiency of the electric curtain for different amounts of lunar dust accumulation mass is studied. The results show that
the optimum operating point of the electric curtain dust removal device is 6 mg/cm® The research provides a technical
support for the solar array with adaptive dust removal capacity.
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Fig. 1 The solar cells without and with lunar dust
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Table 1  Solar cell performance degradation for different amounts of lunar dust deposition mass
BRI/ | OKBARMITES | RFH AR | OKFAAM AR | ORBARIB AR | R A X
(mg-em™) HE Voe/mV FLR Io/mA HLJE Vy/mV FR I/ mA iyt D12/ %
0 2682.3 418.3 2363.2 389.0 100
1.42 2649.6 345.9 2327.3 320.6 81.17
2.46 2615.5 301.1 2327.0 276.8 70.08
2.62 2599.8 281.7 2291.6 260.3 64.89
4.88 2566.5 192.9 2290.9 173.6 43.27
10.21 2491.8 83.1 2178.6 70.3 16.67
15.12 2370.2 433 1945.8 35.1 7.42
17.75 2303.6 31.2 1727.9 24.5 4.59
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Fig. 4 Dust removal device and the electric curtain
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Table 2 Lunar dust removal efficiency test results of the
electric curtain
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(mg-em™) (mg-em™) %
1.42 0.12 912 | 9875 1
2.46 0.21 915 | 9749 | 1
2.62 0.25 90.5 | 96.86 | 1
4.88 0.54 889 | 9256 | 4
10.21 1.12 89.0 | 84.41 | 15
15.12 3.25 78.5 | 5939 | 30
17.75 4.67 737 | 4634 | 45
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Fig. 5 Dust removal efficiency and the relative output power
of solar cell after dust removal measures
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Fig. 6 Electric curtain after dust removal measures
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