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Working Parameter Optimization of Dry Dusting Brush for Photovolataic Modules
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Abstract In order to solve the dust cleaning problems of photovoltaic componnet surface in windy desert and water—deficient
areas a new kind of photovoltaic modules dry dusting brush is proposed in this research which combines the advantage of
dust remover and dust elimination. Firstly the optimal range of the two most important of working parameters was determined
by constructing the experimental platform on the model such as the rotating speed of photovoltaic modules dry dusting brush
and the pulling speed along the photovoltaic panel. Then the mathematical model of nonlinear programming problem was
established in the optimization toolbox of matlab to acquire the optimal working parameters. The results demonstrated that the
proposed photovoltaic modules dry dusting brush can achieve the desired waterless cleaning effect through the traction of the
mobile carrier.

Key Words Photovoltaic Modules Dry Dusting Brush Nonlinear Programming Problem Optimal Working Parameters

1 Soda Toshiya Watanbe
Ti02 -l

« ”» [1-3]
o

[5-11]

o

Ti02 N

- 2000

2019-09-06
2015-3-118
1993-
1963— N



271

matlab

Fig.1 The Plane Screenshots of Brush Body
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Fig2 The Testing Machine of Dry Dusting Brush for PV Modules
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Tab.1 The Dusting Rate under Different Moving Speed of Hy Bi=B:=0 a=0.01 2
Brush Body and Rotating Speed of Brush Roll
k-1=1 n-k=41 7.08
% ws F=042.47 7.08
0.2 0.35 0.5 0.65 0.8 0.95 1.1
300 51.5 42,5 431 39.7 364 315 28.3
400 62.1 549 51.6 464 427 35.8 32.5 : @
/3
500 78.6 728 67.8 59.6 56.5 514 479
600 86.8 80.9 81.2  71.1 674 59.6 54.1 By P =001
dming00 887 838 799 735 696 664 637 nk=41 ¢ 242
800 862 851 797 758 724 613 645 B Bt -12.21.18.32 242
900 82.1 80.9 785 743 708 68.9  65.1 o
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View[Proc] Object] [ Print| Name] Freeze | Estimate [Forecast stats [Resids| | Matlab o
Dependent Variable: Y
Method: Least Squares R
Date: 09/27/17 Time: 12:35
Sample: 1 42
Included observations: 42 R
Variable Coefficient  Std. Emor _ t-Statistic Prob.
matlab
c 374838 2981266 1257307  0.0000
X 3027778 2479290 1221228 0.0000
x2 0.079808 0.004355 18.32492 0.0000 o
R-squared 0925564 Mean dependentvar  61.69762
Adusted R-squared 0921747 SD.dependentvar 1723150 N N
SE of regression 4820291 Akaike info criteion  6.052205
Sumsquaredresid 9061730 Schwarz criterion 6.176414
Log likelihood -124.0982 Hannan-Quinn criter. 6.097789
F-statistic 2424712 DubinWatsonstat  1.345173
Prob(F-statistic) 0.000000
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Fig.3 The Fitting Results of OLS Regression
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Fig4 The Dusting rate under Different Moving Speed of Brush Body ’916,874896? +0,0064xz —2,4224x1x2—\
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