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Analysis of thermal adaptability of ethnic minority students in universities under
fluctuating climatic conditions
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Mechanical and Electronic Engineering, Dalian Minzu University, Dalian 116600, Liaoning, China; 3. Key Laboratory
of Big Data Applied Technology (Dalian Minzu University ) , State Ethnic Affairs Commission, Dalian 116600, Liaoning, China)

Abstract: Thermal sensation is human’ s perception of the surrounding temperature, humidity, and other
environments. In order to study the thermal sensation of ethnic minority groups in fluctuating climatic environments
and make them adapt to different environments more quickly, the classroom environment of Dalian in winter was
tested on the spot, and the clothing and thermal sensation of 80 Han students and 88 ethnic minority students (24
Hui, 12 Mongol, 14 Tujia, and other minorities) from different climatic zones were investigated by questionnaires.
The results were analyzed by regression. The data of different ethnic minorities were compared, the reasons for the
differences were analyzed, and the experimental results were verified. Results show that the comfortable
temperature range of the minority students was between 18.5 “C and 19.4 °C, which was different from that of Han
students. According to the thermal sensory voting ( TSV) model, the actual thermal neutral temperatures of
students of different ethnics were 18.5 °C for Hui, 16.9 C for Mongol, and 15.0 °C for Tujia. The predicted
mean vote (PMV) model could not accurately predict the true thermal sensation. On the basis of the thermal
sensation adaptability model (aPMV) , parameter N was put forward as a reference for all ethnicgroups, namely,
Hui -0.79, Mongol —-0.90, and Tujia 0.97. There were great differences in the indicators of different ethnics. It
indicates that students have certain adaptability to the local climate, while studying in Dalian is accompanied by
climate fluctuations, which makes students unable to adapt quickly to the new environment. Hence, the aPMV
model was used to predict the thermal sensation of ethnic minority students, and a scheme of laboratory thermal
reconstruction was provided.

Keywords : ethnic minority students; thermal sensation; adaptive thermal sensation model; predicting thermal

sensation models; fluctuating climatic environments
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Tab.1 Indoor thermal environment parameters
PG R T,/C T,/C v/ (m-s™") p/ %
SEHME 17.2 16.6 0.07 23.0
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Fig. 1 Temperature distribution frequency in classrooms
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Fig.2  Percentage of relative humidity in classrooms
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Fig.3 Distribution frequency of wind velocity in classrooms
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Fig. 4 Regression model of PMV and clothing thermal

resistance of ethnic minority students and Han
students
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Tab. 2 Regression equation of PMV and clothing thermal
resistance
£zt AT R
DR y=1.994x - 3.946 0.981
U y =1.409x - 3. 065 0.681
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regression model of ethnic minority students and Han
students
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Tab.3 PPD and indoor temperature regression equation
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Tab.4 PMV,TSV,and temperature fitting data( Hui)
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Fig.9 PMV,TSV, and temperature regression model of Mongol
students
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Tab.5 PMV,TSV,and temperature fitting model ( Mongol )
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Fig. 10 PMV, TSV, and temperature regression model of Tujia
students
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Tab.6 PMV,TSV, and temperature fitting model ( Tujia)
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Tab.7 Reference values of A values for different ethnic minorities
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Fig. 11  Comparison of PMV,aPMV ,and TSV of Hui students
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