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Effect of thermal parameters of rural solar buildings on indoor air

temperature under natural operating conditions
SANG Guochen, HAN Yan, ZHU Yiyun, HUANG Xin, ZHAO Qin
(School of Civil Engineering and Architecture, Xi’an University of Technology, Xi’an 710048, China)

Abstract: Northwest China has abundant solar energy, which, however, is utilized inefficiently in
the traditional rural building. Combination of investigation and thermal balance analysis is imple-
mented in the paper based on the climate characteristics and rural building model in Zhongwei,
Ningxia, to reveal the influence of the construction parameters on the indoor temperature. The
survey results indicate that the south window-wall ration and heat transfer coefficient of exterior
wall have prominent effect on the indoor temperature, whilst the construction and thermal param-
eter of exterior window have slight effect. There is an upward trend with the south window-wall
radio from 0. 30 to 0. 55, the average indoor temperature during heating period and the coldest
month would rise by 35. 9% and 153. 3%. The average indoor temperature during heat period
reached 10. 2C, when SI-3 sandwich insulation wall was applied and south window-wall ratio was
0. 50. The results obtained from this study could provide theoretical reference for the improvement of in-
door thermal environment and envelope optimization in the rural area in northwest of China.

Key words: Ningxia Area; rural solar building; natural operation; indoor temperature;

thermal parameters
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Tab.1 Basic characteristic parameters of typical building
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Fig. 1 The south elevation of typical rural building
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Tab. 2 Outdoor temperature and solar radiation intensity in Zhongwei of Ningxia Province
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Fig. 3 Effect of window-wall ratio on the average
indoor temperaturein the winter
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Tab.3 The conformation and thermal parameter of external walls
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Fig.4 Effect of external wall configuration and heat

transfer coefficient on average indoor temperature
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Tab.4 The types and thermal parameters of the
external windows
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Fig. 5 Effect of external window on the average

indoor temperature in the heating period
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