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Fig.1 Variation of daytime average solar cell temperature, air temperature
and ground temperature in 2010 at experiment station
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Table 1 Statistics of daytime solar cell temperature, air temperature and ground

temperature in 2010 at experiment station(unit:C)

B S ER
P hokz  PHIE Wk PBME bk
K2 13.82 8.98 21.10 13.99 20. 40 12.50
HZ 27. 44 4.52 33. 54 10.51 33.68 9. 64
R 14. 34 8.21 16.55 10. 43 22.55 13.12
%2 —0.83 5.51 2.72 8.07 6.96 10. 42
AR 14.65 12. 22 19.74 15. 67 21.73 14. 84
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Fig. 2 Diurnal variation of solar cell temperature, air temperature and ground temperature

of typical days in 2010 at experiment station
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Table 2 Weather conditions of typical daytime in 2010 at experiment station

H 15 KA B RS/ % 14:00 BE WL /km TR/ (m e s™D)
01-08 FIR A % 5 100 12 0.9
04-08 EAS 90 20 3.8
07-08 5 £ = 53 30 1.4
10-08 W25 H % 43 8 2.1
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Fig. 3 Correlation of the difference between solar cell temperature and air temperature to solar irradiance

(a)slope solar irradiance, (b) horizontal solar irradiance
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Table 4 Statistic of hourly real-time solar cell temperature at daytime in 2010 of experiment station
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Effects of Meteorological Elements on Solar Cell Temperature
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Abstract

Rising temperature causes the degradation of photovoltaic cell power efficiency, and the solar cell tem-
perature is an essential factor to determine temperature reduction coefficients. At present, there are still
no sufficient field-recorded data of solar cell temperature in China, and in the design of photovoltaic power
plants in different areas, climate background isn’t considered enough when the temperature reduction coef-
ficients is determined. Based on observational solar cell temperature, air temperature, ground tempera-
ture, inclined and horizontal solar radiation data observed in southern suburb of Beijing, changes of solar
cell temperature with time and other meteorological elements are analyzed, and an empirical equation is es-
tablished for calculating the solar cell temperature. From the point of temporal variation, the solar cell
temperature and air temperature or ground temperature are related to a level of consistency, but there are
some seasonal differences. For spring and summer (March to August), solar cell temperature and ground
temperature are close, which are significantly higher (above 6°'C) than air temperature. For autumn and
winter (September to December, and January to February) solar cell temperature is significantly higher
than that of ground temperature and air temperature. From the point of correlation, comprehensive corre-
lation of solar cell temperature with air temperature and inclined irradiance, and the linear correlation of
solar cell temperature with ground temperature are the best, with correlation coefficients exceeding 0. 90,
and the physical connection are accord with the temperature changes, which are the best choices to calcu-
late solar cell temperature and the temperature reduction coefficient. However, the disadvantages of these
equations are that the inclined irradiance or ground temperature data are not easily accessed. The linear
correlation of solar cell temperature with air temperature is better, with the correlation coefficient of 0. 88,
and air temperature is easy to get and the quality is good, which is considered the most practical equation.
However, the disadvantage of this equation is that two factors are not the same and the stability of the e-
quation is poor. Comprehensive correlation of solar cell temperature with air temperature and horizontal ir-
radiance is good, with the correlation coefficient being 0. 75, which can be used as empirical equation to
calculate solar cell temperature at high air temperature conditions. Based on the recorded cell temperature
of one year and the weighted calculation, the conclusion is that the annual temperature reduction coefficient

of photovoltaic power generation is around 2% in Beijing, and the maximum can reach 13. 3%.

Key words: solar cell temperature; air temperature; ground temperature; solar irradiance; temperature re-

duction coefficient of photovoltaic power generation



