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Simulation study on light environment of cave dwellings in western Shanxi in

typical historical period:Taking Xiwan village of Linxian county as an example

YU Shuya, SHI Qianfei
(College of Architecture, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: In order to explore the adaptation and evolution of cave dwellings in western Shanxi to light environment,
and to propose solutions to the light environment problems of traditional cave dwellings, quantitative research was
carried out on cave dwellings in western Shanxi. In the process of field survey and research visits, the traditional
cave dwellings in western Shanxi were divided into 4 typical periods according to time series, and a total of 6 typical
cave dwellings were studied quantitatively based on ECOTECT simulation. The lighting coefficient, illumination
and lighting uniformity were used to discuss the light environment of 6 cases, and the horizontal facade was
quantified based on the measured data of the cases, and the adaptation to the light environment over the time was
analyzed. The results show that by simulation, the adaptability of cave dwellings to light environment is enhanced
in the sequence of time, and through quantitative surveying and mapping, the plane scale and the area of the
window openings in the facade of the cave dwellings in west Shanxi were adjusted accordingly, thus affecting the
increase of the window-to-ground ratio, which determines the adaptability of the light environment.
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Fig. 1 Current situation of cave dwellings in Xiwan village
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Fig. 2 Simulation area in typical historical period
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Tab. 1 Typical Courtyard in Historical Period
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Fig. 3 Simulation results of regional daylighting coefficient
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Fig. 4 Simulation results of regional illuminance
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Tab.5 Area of window openings in the facade of simulated area
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