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Climate adaptation of traditional dwellings in the Guanzhong region
ZHANG Lei, WANG Sisi, FAN Xiaona, ZHU Yiyun
(Faculty of Civil Engineering and Architecture, Xi’an University of Technology. Xi’an 710048, China)
Abstract: In the process of development, traditional dwellings have gradually formed architectural
features adapted to the local climate; however,there are still some certain deficiencies due to the
lack of scientific and technical guidance. The purpose of this study is to exploit the potential and
advantages in terms of climate adaptation, with the traditional dwellings in Guanzhong area taken
as an example. Using the combination of the climate analysis software Climate Consultant and
field research tests, the local climate characteristics are summarized. Besides, the passive design
methods and construction mechanisms of local traditional dwellings are analyzed, with suitable
combination of passive strategies for buildings obtained. The results show that the local tradition-
al dwellings are well adapted to the climate in terms of shading, ventilation and the choice of
building materials. The 1.2 m wide eaves attached to the sloping roof can block 92% of the solar
radiation in the summer; when the width to length ratio of the courtyard is 1 * 4, it can effective-
ly promote the natural ventilation inside the dwelling; the raw soil walls make the indoor temper-
ature of traditional houses about 2 ‘C higher than that of ordinary brick-concrete houses in win-
ter. Moreover, the passive solar heating has great potential for local utilization, and the average
indoor temperature of south-facing rooms can be increased by 1. 3°C, after adding a south-facing

additional sunshine room for the dwelling.
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Fig. 1 Civilian map for the test dwellings
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Tab. 1 Details of traditional house construction
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Fig. 2 Enthalpy-humidity diagram of Xi’an
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Fig. 3 Effective time ratio of climate adaptation strategy
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