$3BE2H mode B B K ¥ % R Vol. 34, No. 2
20134 4 A Journal of Hebei University of Science and Technology Apr. 2013

X EHE :1008-1542(2013)02-0097-05 doi:10. 7535/hbkd. 2013yx02005

FTAT I B I OK FHBE B b A i 4k BB i BE AR
BEE  Aa&E K K L.EEL,FER
Q. ERMAEFEARE A TSR, €K 4013312 ERARFMRIEFR, TR 400042)

O EHMLERAFHAMBELLRALKERB TREERR, ARLEFALFTERNTH
BHAREA TERARZLEATRETEREB R A BAT R AABFRL, MR B LB
Fe hEHBEFT FERLEBELF ., FPERAGELG P ELERRAL, ARMEE L LB E TR E
AFHERAARABRBERAFT EHARAFT LR TR EETRAELFTERNZHE A Nk,
FHEABRETFRACHAFE IR TH IR REHFHRE  BTRERXAAETREETRSE
FEANBEHAAEREARZ QB HAEHEZL; R0 R ARKAENG AR ERXEFRTEELT
BB ERBCEH B ERRE) MRAK(BREE BRAE FREE)SBERENXE, &
IR TREXFORFPEAR LT EIRAM S E T IR RR T R, AR L —FEATTE
BIRLEEFTHRABR KRGS o AL RN BARAAY AR T T ERBEEZ BT L LI,

KBHR ML R ATRBFT ;LB 5; AFR
hE 4 %KS . TM153 XEiREE:A

Research on the motion pattern of dust particles and self-cleaning
mechanism of solar cells under traveling-wave electric curtain

ZHOU Chuande', HE Gaofa', ZHANG Jie?, LI Zelun', DENG Xianling®

(1. College of Mechanical and Power Engineering, Chongqing University of Science and Technology, Chongqing 401331, Chi-
na;2. College of Mechanical Engineering, Chongqing University, Chongqing 400042, China)

Abstract ; Accumulation of dust can substantially decrease efficiency and even damage solar cells. Previous research suggests
that one feasible method of dust removal is high-voltage wave electric curtain, which is also confirmed by our work. This pro-
ject aims to investigate the movement pattern of dust particles under traveling-wave electric curtain condition and subsequent
optimization of the parameters of wave electric curtain, Firstly, the property of earth dust particles is studied, including particle
size distribution, charges, ionization and polarization, and especially the electronic characteristics which are the basis to study
the movement rule of dust particles. Secondly, distinct element method and boundary element method are employed to build the
moving model of dust particles, charged or uncharged, under the forces of electrostatic, dielectric electrophoresis, resistance
and charges. As a result, the movement pattern of the dust particles in the earth’s atmosphere environment and corresponding
removal mechanism are revealed. Furthermore, numerical simulation and orthogonal experiment are conducted to investigate
the relationship between the dust removal efficiency and the parameters of electric curtain, including electrical power parameters
(waveform, voltage and frequency) , mechanical parameters (electrode width, gap, thin-film thickness) and etc. The mathemat-

ical model of the dust removal efficiency and the optimization method for electric curtain design are established by using multivariate
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function optimization methods. The research may provide theoretical basis for the development of self-clean techniques for large
solar cells and other photoelectric instrument systems under the weather of western China.
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Fig.1 Structure diagram of electric curtain
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Fig.2 Driver for electric curtain
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Fig. 3 Dust particle and its electric force Fig.4 Motion stage of dust particle and its forces
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