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Fig. 1  Photovoltaic modules with different sediment density
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Table 2 Particle size parameters of sand and dust samples

Fi4%/mm B/ % Hi4%/mm B %

0.00~0.02 0 0.40~0.50 0.02
0.02~0.04 0.05 0.50~0.60 0.02
0.04~0.06 0.36 0.60~0.70 0.02
0.06~0.08 1.01 0.70~0.80 0.02
0.08~-0.10 13.90 0.80~0.90 0.01
0.10~0.20 82.51 0.9~1.0 0.01
0.20~0.30 1.92 >1.0 0
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Fig. 2 Photovoltaic modules with different sand and

dust particle sizes
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Fig. 3 Scatter plots of wind speeds during different sediment

density experiments
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Fig. 4  Variation of sediment density and photovoltaic

module temperature
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Fig. 5 Relationship between sand sediment density and

photovoltaic module temperature at certain time
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Fig. 6 Relationship between sediment density and

temperature of backplane of photovoltaic module
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Fig. 7 Relationship between density of sand and temperature

of photovoltaic modules at certain time
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Fig. 8  Scatter plots of wind speed in experiments with

different sand and dust particle sizes
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Fig. 9 Relationship between sand particle size and

photovoltaic module temperature
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Fig. 10 Relationship between sand particle size and

temperature of photovoltaic modules at certain time
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EXPERIMENTAL STUDY ON EFFECT OF DESERT SAND ON
TEMPERATURE PERFORMANCE OF PHOTOVOLTAIC MODULES

Zhao Mingzhi', Wang Shuai', Zhang Zhiming®, Zhang Dan', Wu Liling'
(1. School of Energy and Power Engineering , Inner Mongolia University of Technology , Hohhot 010051, China;
2. Planning and Construction Bureau of Chifeng Economic Transformation Development Pilot Zone , Chifeng 024076, China)

Abstract: This paper studies the influence on the temperature performance of photovoltaic modules by analyzing dust with
different sediment density and sand particle size that deposited on the surface of photovoltaic modules. The results show that
the backsheet temperature of of the clean photovoltaic module is higher than that of the sedimentary photovoltaic module.
When the density of the sand on the surface of the photovoltaic module is continuously increasing, the temperature of the
photovoltaic module first decreases and then rises. When the surface sand density is less than or equal to 35 g/m’, the main
factor affecting the temperature is the reduction of the absorbed radiant energy due to shielding. When the sand density on
the surface of the photovoltaic module increases to 35 g/m’, it is affected by the shielding. The temperature reduction
reaches the maximum value. When the sand accumulation density is greater than 35 g/m’, the surface area of the sand
reduces the heat dissipation performance of the module, the thermal resistance increases, and the temperature of the
backplane increases. When the dust on the surface of the module completely shields the solar radiation, the temperature of
the module will not rise. Due to heat dissipation, the temperature of the module will slowly drop to the ambient temperature.
When the surface area of deposited dust on the photovoltaic module increases the overall temperature of the photovoltaic
module It shows a trend of falling first and then rising. The temperature of the photovoltaic module is the lowest when the
particle diameter is in the range of 0.04-0.06 mm. Compared with the clean module, the maximum temperature decrease is
6.62 °C. When the sand particle diameter is in the range of 0.3-0.4 mm, the temperature of the photovoltaic module is the
highest among the sandy modules. In comparison to the clean module, the maximum and the minimum temperature
reduction is only 2.3 °C and 0.85 °C, respectively.

Keywords: photovoltaic module; dust; density of sand; particle size; temperature



