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Analysis of variation characteristics and influencing factors of

outdoor comprehensive temperature
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(1. School of Urban Construction, Wuhan University of Science and Technology, Wuhan 430065, China;
2. State Key Laboratory of Green Building, Xi'an Univ. of Arch. & Tech. , Xi'an 710055, China)

Abstract: Based on typical year meteorological data, the study analyzes the temporal and spatial variation
characteristics of the outdoor integrated temperature from the orientation, season, geographic latitude and altitude
of the building envelope. The results show that the solar radiation intensity reaching the outer surface of the
envelope is a direct factor of the orientation difference of outdoor comprehensive temperature, and the changes of
season affects the variations of the outdoor air temperature and then influence the outdoor comprehensive
temperature. With the decreases of latitude, the outdoor comprehensive temperature increases gradually. With the
increase of altitude, the influence of solar radiation intensity on outdoor comprehensive temperature is higher than
that of outdoor air temperature. The basic heat consumption of building envelope is calculated by outdoor
comprehensive temperature and outdoor heating temperature. It is found that the basic heat consumption calculated
by the former is 31.4% lower than that calculated by the latter, and the results calculated by the outdoor
comprehensive temperature is closer to the actual values. The researches can provide a basis for understanding the
spatio-temporal variation of outdoor comprehensive temperature and calculating the heating heat load of building en-
velope.

Key words: outdoor comprehensive temperature; outdoor air temperature;solar radiation intensity; basic heat con-

sumption;orientation correction rate
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Fig. 2 Seasonal variation characteristics of outdoor comprehensive temperature
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Fig. 3 The variation characteristics of outdoor comprehensive temperature at different latitudes
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Fig. 4 The variation characteristics of outdoor comprehensive temperature at different altitudes
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