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Fig. 2 Geometric model of dust removal device
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Fig. 4 Microscopic characterisation of dust particles
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Fig. 6 Electric field distribution under each aluminum plate type
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RESEARCH ON ELECTROSTATIC ADSORPTION DUST COLLECTION
METHOD FOR PV MOUDULES BASED ON
NEEDLE-PLATE ELECTRODES

Wang Yueru, Liu Yunpeng, LilLe, Liu Yifei, Li Haoyi, Yin Xiaoxuan
(Hebei Key Laboratory of Green and Efficient New Electrical Materials and Equipment , North China Electric Power University ,
Baoding 071003, China)

Abstract: In order to realize efficient electrostatic adsorption dust removal for photovoltaic modules, the paper designs an aluminum
needle-plate electrode type with a needle on the bottom surface. On the basis of clarifying the mechanism of electrostatic adsorption dust
removal, COMSOL Multiphysics software is used to establish a coupled simulation model of electrostatic force, charge transfer and
charged particle tracking, calculating the distribution of electric field strength, the amount of charge of the dust particles and the dust
removal rate in the dust removal device, and setting up an experimental platform for electrostatic adsorption dust removal to verify the
reliability of the simulation model. The results show that the multi-needle aluminum needle-plate electrode type significantly improves
the efficiency of electrostatic adsorption dust removal, the dust removal rate can reach 96.84% after 3 s of device operation, and the
power generation efficiency of photovoltaic modules can reach 93.89% under the state of no dust. Compared with the ordinary aluminum
plate, the use of needle-plate electrode type can make the small-sized particles adhered to the surface of the photovoltaic module
significantly reduced.

Keywords: photovoltaic modules; electrostatic devices; electrodes; multi-physics field simulation; dust removal



