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Field study on indoor thermal environment of sinking cave

in Guanzhong Area in winter

LI Xueping, CUI Yu
( Architectural and Civil Engineering college, Xi'an University of Science and Technology, Xi'an 710054, China)

Abstract; In order to know the indoor thermal environment heat transfer effect and its influencing factors of sinking
cave dwellings in Guanzhong area in winter, such thermal environment parameters of typical sinking cave dwellings
in Sanyuan county, as air temperature and humidity, wall temperature and solar radiation intensity, were tested
and analyzed according to PMV-PPD thermal evaluation system, and the heat transfer mechanism of cave
dwellings was discussed based on soil hydrothermal coupling theory. Results show that the cold-proof and heat-
preservation performance of the sinking cave is poor in winter, the ventilation inside and outside the cave is not
smooth, and the cave is caught in a humid environment for a long time. The temperature of the inner wall surface
is about 3 °C lower than in the room, which is easy to cause cold radiation to human body, and the indoor thermal
comfort is low. In winter, the volume heat capacity and thermal diffusivity of the soil around the cave decreased,
which resulted in the heat transfer sensitivity of the soil and decrease of the internal heat insulation performance of
the cave. The average PMYV of residents’ prediction of thermal sensation vote in cave dwellings was-2. 01, and the
percentage of PPD was over 67% , so the indoor thermal environment needed to be improved urgently. The
conclusion can provide basis for improving indoor thermal environment and sustainable development of subsidence

cave dwelling in Guanzhong area.
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Fig. 2 Cave dwelling plane and measuring

point arrangement
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Fig. 3 Changes of the solar radiation intensity
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Fig. 4 Outdoor and room temperature comparison
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Fig. 5 Comparison of outdoor and room relative humidity
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Fig. 6 Changes of the indoor wall temperature
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Fig.7 Average radiation temperature (MRT) changes of Room 3
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Fig. 10  Soil heat transfer mechanism
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