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Dynamic relationship between outdoor air temperature
and solar radiation

Shang Kaifeng, Liu Yanfeng, Wang Dengjia, Li Tao

(School of Environment and Municipal Engineering, Xi’an University of Architecture and Technology ,Xi’an 710055, P. R. China)

Abstract: There is a dynamic relationship between outdoor air temperature and solar radiation. Based on the
meteorological data of 13 typical cities in south China and by the regression analysis method, the dynamic
fitting function between the solar radiation and the land surface temperature and the function of
temperature difference between the air and land surface changing over time are established. And the
correlation coefficient R? are over 0. 97 which indicates that the results can significantly reflect the variation
of data points, then the dynamic relationship between outdoor air temperature and solar radiation is
obtained. The results suggest that solar radiation is a linear function of the outdoor air temperature and
time in the plateau, while logarithmic function of both in the plains. The study will provide convenient
method for building cooling load calculation, and provide scientific basis for studying the dynamic
relationship between the solar radiation and the building cooling load as well as the suitability of the solar
energy air conditioning.
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Fig.1  Average daily air temperature deviation

chart for Nanning
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Fig. 2 Fitting curve about the relationship between solar

radiation and surface temperature for Guiyang
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Table 1 Parameters for the relation between solar radiation

and surface temperature in plateau sections

T T
4]
a b R? a b R?
SHH 19.874 0.027 0.996 24.243 0.023 0.999
B 15.985 0.025 0.988 21.126 0.019 0.995
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Fig. 3 Fitting curve about the relationship between solar

radiation and surface temperature for Fuzhou
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Table 2 Parameters for the relation between solar radiation

and surface temperature in plain areas

b i B a b c R?
N T 18.610 9.925 769. 711 0.999
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4 18.535 7.501 815. 655 0.995
A T 41,173 11.026 0.996 0. 965
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Fig. 4 Fitting curve about the difference between the surface

-2 F

temperature and air temperature changing over time for Nanning
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Table 3 Parameters for the relation about the difference between

surface temperature and air temperature changing over time

Wi Ao Ay Te w1 w2 w3 R?

B —1.715 15,900 13.710 6.650 1.531 1.182 0.997
EM —1.65013.666 13.819 6.520 1.337 1.201 0.997
WO —0.55519.525 14.086 6.369 1.543 1.261 0.994
J7JH —1.653 36.351 13.646 0.000 2.809 1.656 0.986
BT —0.76113.032 12.585 6.810 1.345 1.249 0.989
I —3.294 73.783 15.835 0.000 3.863 1.621 0.994
Ky —3.184 55.612 14.232 0.000 3.412 1.612 0.987
B —2.68170.969 13.977 0.000 3.058 1.754 0.992
i —3.383 44.386 14.741 0.000 4.263 1.684 0.995
B —3.994 60.848 15.949 0.000 4.351 1.629 0.995
FER —2.11219.242 12.661 7.150 1.317 1.214 0.990
P& —1.43525.625 12.753 6.747 1.665 1.327 0.992

B —3.20557.997 15.796 0.000 4.027 1.616 0.995
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