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Research on the applicability of sol-air temperature calculation model in
dry-hot and dry-cold areas

CHEN Jie, LUO Zhixing , YANG Liu
(School of Architecture, Xi'an Univ. of Arch. & Tech., Xi'an 710055, China)

Abstract; Sol-air temperatures are very important to the thermal load calculation and building envelope structure
design. To evaluate applicability of the sol-air temperatures calculation model for dry hot and dry cold areas, the
paper takes Turpan as the representative city, with Shanghai and Xi'an, Lhasa as a comparison to analyze the
differences of sol-air temperatures calculation models. The model error of a simplified residential building is
calculated by numerical simulation. The results show that the differences exist in two models in different climates,
which are remarkable in dry hot and dry cold areas. Air temperature can be used for the simplified calculation of
sol-air temperatures in Xi'an and Shanghai, and sky radiation value should be used for the calculation of sol-air
temperatures in Turpan and Lhasa.
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Tab. 1 Meteorological parameters of typical cities
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Fig. 1 Sol-air temperatures of two models in Turpan
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Fig. 2 Hourly value of long wave radiation cooling in Turpan
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Fig. 4 Long wave radiation cooling of typical cities
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