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MONTE CARLO SIMULATION OF PARTICLE ADHESION ON
SURFACE OF PV PANELS UNDER TURBULENT FLOWS

Du Xiaoqiang'?, Liu Enxiao', Wu Chuanyu'?, Xu Nannan'
(1. School of Mechanical Engineering and Automation, Zhejiang Sci-Tech University , Hangzhou 310018, China;
2. Zhejiang Provincial Key Laboratory of Transplanting Equipment and Technology , Hangzhou 310018, China)

Abstract: In order to solve the problem of the surface cleaning of solar panels, a high frequency air flow technique was
proposed to remove dust particles. By using the classical adsorption mechanics theory and JKR model, the mechanics
model of particle adsorption on the photovoltaic plate surface under different humidity conditions were established. By
analyzing and examining the dust environment of typical photovoltaic panels, the physical parameters of particles and
photovoltaic panels and their distributions were determined. Then the parameter distributions were introduced into the
mechanics model. According to the motion of the particles being detached from the surface under turbulent flows, a
computational model for the detachment of particles from the surface under turbulence was established. Finally Monte
Carlo simulation method was used to calculate the critical shear velocity of the flow to remove the dust from the
photovoltaic panels.

Keywords: dust; adhesion; solar energy; turbulent flow; Monte Carlo methods



