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Effect of ash accumulation on output performance of photovoltaic panels

NIU Haiming!, CUI Qingru?, LIU Houxu!
(1. Beijing Engineering Research Center of Power Station Automation, Beijing GuoDianZhiShen Co., Ltd., Beijing 102211, China;
2. Guodian New Energy Technology Research Institute Co., Ltd., Beijing 102209, China)

Abstract: Ash accumulation has significant impacts on output characteristics of photovoltaic panels, and the
impacts are quite different due to the influence of region, experimental environment and other factors. In response
to this matter, the particle size distribution characteristics of different naturally deposited ash were analyzed, and
the simulation samples of natural ash accumulation in different regions of China were constructed by using loess,
laterite and kaolin respectively. An experimental platform composed of photovoltaic cell array, MPPT controller,
host computer, light intensity measuring instrument and temperature measurement module was built up, and the
effects of ash deposition on the volt-ampere characteristics, temperature, relative light transmittance and output
power of photovoltaic panels were measured. Moreover, based on the experimental data, the fitting model was
established for the relationship between relative light transmittance, relative power generation efficiency and ash
density. The results show that, the temperature, relative light transmittance and relative power generation efficiency
of the photovoltaic panels decreased gradually with the increase of ash density, and the decrease was related to the
type of ash deposition. The calculation results show that, the established fitting model can be used to predict the
photovoltaic power under the condition of ash deposition and to determine the cleaning cycle of ash deposition on
photovoltaic panels.
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Tab.1 The analysis results of MASTERSIZER 2000 laser
particle size analyzer
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Rihm S mayes | PR T sy
<0.355 0 0 14.158 8.905 38.126

0.447 0.222 0.223 17.825 10.614 48.634
0.563 0.650 0.876 22.440 11.443 59.971
0.709 0.929 1.810 28.250 11.055 70.936
0.893 1.069 2.882 35.565 9.512 80.386
1.124 1.101 3.986 44.774 7.272 87.624
1.782 1.123 5.112 56.367 4.956 92.567
2.244 1.228 6.344 70.962 3.061 95.625
2.825 1.428 7.777 89.336 1.783 97.406
3.556 1.688 9.469 112.468 1.030 98.443
4.477 2.037 11.505 141.589 0.587 99.059
5.636 2.598 14.091 178.250 0.284 99.424
7.096 3.539 17.601 224.403 0.039 99.633
8.933 4975 22.527 282.507 0 100.000
11.246 6.859 29.314
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Fig.2 Three kinds of soil used in the experiment
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Fig.3 Schematic diagram of the photovoltaic experimental
platform
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Tab.2 Specifications of the photovoltaic (PV) panels

ks S5 HiE
HE TFIW 50
AR ST (K<) /mm 6305640525
FLIBAR 2 2E1% 134
RIS HUE Vinpp/V 18.1
RN RTHIR Impol A 2.85
TSR Vool V 21.7
FLEE I 1A 3.11
VAR IR R AU (% “C ) 0.41
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panels with different ash deposition densities
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Fig.7 The temperature change curves of photovoltaic panel
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Tab.3 The average temperature difference between dusty
panel and clean panel
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Fig.8 Change curves of the relative light transmittance
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Fig.9 The change curves of output power of photovoltaic
panels at different ash deposition densities
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Tab.4 The average relative power generation efficiencies at
different ash densities

UK BUKHE LRI m?) TR A HUEE v

5 0.9238

- 10 0.8429
15 0.7971

20 0.708 9
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15 0.8145

20 0.740 5

5 0.7123

T 10 0.602 3
15 0.553 4

20 0.4160
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Tab.5 The fitting model of ash deposition density, relative
light transmittance and relative power generation efficiency
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