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Influence of meteorological parameters on building energy consumption
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Abstract: Meteorological parameters is a major factor affecting building thermal environment and heating
and air conditioning energy consumption, and climate change has a significant impact on building energy
consumption. Based on 30 years historical observations of Chengdu from 1971 to 2000, the hourly
meteorological data file is generated which is required by the building energy simulation software
EnergyPlus. The changes of 30-year monthly mean dry bulb temperature, monthly mean solar radiation in
the area were compared and analyzed, and the heating, cooling and building total energy consumption is
simulated and analyzed. At last the building energy relationship with meteorological parameters by using
multiple regression is established, and the accuracy of the relationship is tested. The results shows that:

the regularity relationship between change of building energy consumption and meteorological parameters
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isn’t significant. the building monthly total energy consumption and meteorological parameters show a pure

quadratic relationship, and a cross binomial relationship between monthly heating energy consumption,

monthly cooling energy consumption and meteorological parameters is found. Building monthly energy

regression model can predict the relationship between building monthly energy consumption and various

meteorological parameters accurately, and the monthly heating energy consumption and monthly cooling

energy consumption regression model predicts better than monthly total energy consumption model.
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Fig. 1 Relation of meteorological parameters and

dynamic air-conditioning load
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wind speed and solar radiation during 1971-2000 in Chengdu
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Ay Giit i TR/ C TrE %/ C Heall g/ C M/ (m=s™) B/ (M) - m™?)
MBE —0. 208 —0. 260 0.013 0.221 —42.12
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19912000
RMSE 0.528 0.673 0.296 0. 282 60. 85
CVRMSE/ % 3.29 9.08 2.29 30. 47 19. 05
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Fig. 3 Monthly mean cooling, heating and total building energy consumption during 1971-2000 in Chengdu
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Table 4 Comparison of monthly mean energy consumption
of office buildings during 1981-1990,1991-2000

and 1971-1980 in Chengdu
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2000 RMSE 0. 560 0.136 0. 847

CVRMSE/ % 3.53 1.07 10. 16
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