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Electrostatic Cleaning System for Removal of Sand from Solar Panels
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A unique cleaning system has been developed utilizing an electrostatic force to re

move sand from solar panels. A single-phase voltage is applied to parallel wire electrodes embedded in a c

over glass plate of a solar panel. It was demonstrated that more than 80% of the adhering sand was repelle

d from the surface of the slightly inclined panel, and the output power generated by the solar panel was r

ecovered up to 80% after the cleaning operation. The power consumption of this system is virtually zero. T

his technology is expected to increase the efficiency of mega solar power plants constructed in deserts at
low latitudes.
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Fig. 1. Schematic diagram of the electrostatic
cleaning system for removing sand from the solar
panel.
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Fig. 2 Six kinds of sand used for experiments.
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Fig. 3 Relationship between inclination of panel
and cleaning rate (100-g/m? surface loading, 0.86
kVp-p/mm, 1 Hz).
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Fig. 4 Upper: Relationships between applied
voltage (electrostatic field) and cleaning rate (20°
inclination, IOO-g/m2 surface loading, 1 Hz);
Lower: Relationships between frequency of ap-
plied voltage and cleaning rate (20° inclination,
100-g/m? surface loading, 0.86 kVp-p/mm).
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Fig. 5 Relationships between initial surface load-
ing of sand and cleaning rate (20°inclination,



0.86 kVp-p/mm, 1 Hz). Attached photograph
shows aggregated sand on the panel after opera-
tion. Sand bridges adjacent electrodes, and locks
on the plate.
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Fig. 6 Cleaning rate for the classified particle
sizes (100-g/m” surface loading, 20° inclination,
0.7 kVp-p/mm, 0.2 Hz).
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Fig. 7 Cleaning rate for six kinds of sand
(300-g/m” surface loading, 20° inclination, 0.86
kVp-p/mm, 0.2 Hz).
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Fig. 8 Power consumption of electrostatic clean-
ing system.
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Fig. 9 Demonstration of electrostatic cleaning
system (150-g/m” surface loading, 20° inclination,
0.7 kVp-p/mm, 0.2 Hz).
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