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Analysis of indoor thermal environment of residential buildings in Turpan

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

Abstract: Turpan is extremely dry and hot in summer. In order to obtain the indoor thermal environment condition
of residential buildings and the heat insulation performance of envelope structure under the dry climate condition,
indoor air temperature, relative humidity and internal surface temperature of all orientations were tested.
Theoretical calculation and numerical simulation were used to analyze the influence of solar radiation orientations on
building insulation performance under various thermal conditions of envelope structures. Results show that the
indoor thermal environment is poor, and the time ratio to meet the thermal comfort and humidity requirements is
15.8% and 22. 1% respectively. In Turpan area, indoor thermal environment can be improved by controlling indoor
heat storage. When the thermal resistance of the outer protective structure is less than 0.85 m® - k/w , the
orientation difference has a significant impact on the inner surface temperature of the protective structure, and
increasing the thermal resistance value of the south and east protective structure can improve the indoor thermal
environment more economically and effectively. It provides reference for the improvement of indoor thermal

environment and the optimization of thermal design in Turpan.
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Fig. 1 Dry bulb temperature and relative humidity

in Turpan in summer
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Tab. 1 Thermal physical properties of walls
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Fig. 2 Sol-Air temperature for each orientation
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Fig. 3 The influence of thermal resistance value

of external wall on internal surface temperature
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Tab. 4 The performance parameters of testing instruments
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Tab.3 Building envelope structure and physical

performance parameters
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Fig. 6 The effect of internal regenerator on

internal surface temperature
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