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Environmental Comfort Evaluation and Prediction of Beijing Metro
Station Public Area Based on Improved PMV-PPD Model

ZHANG Wu-yin', SHENG Xu-gao’*, MAO Jun®, ZHAO Ming-zhu', ZHU Rui-nan', LIU Zheng’
(1. Electromechanical Branch of Beijing Metro Operation Co. , Ltd. , Beijing 100040, China;
2. Beijing Jiaotong University, Beijing 100044 , China;
3. Aerospace Macro Information Technology Beijing Co. , Ltd. , Beijing 100044, China)

[ Abstract] The issue of comfort in subway stations is typically analyzed using the predicted mean vote (PMV) and the predicted
percent dissatisfied (PPD) indices. Based on the PMV-PPD comfort indices calculation model, the weight proportions of different envi-
ronmental parameters on comfort were studied. The PMV calculation model was improved by considering the spatiotemporal characteris-
tics of passengers’ clothing and activity levels. The PPD calculation model was enhanced by taking into account the impact of drastic
environmental temperature changes on comfort. The environmental comfort of public areas in stations was then analyzed using the im-
proved PMV-PPD calculation model. On this basis, the feasibility of predicting environmental comfort using long short-term memory
(LSTM) networks was explored. The research results indicate that the weight proportions of metabolic rate, air temperature, clothing
thermal resistance, and humidity on environmental comfort are 0. 558, 0.260, 0. 113, and 0. 069, respectively. At a given time, the
maximum differences in PMV and PPD at different monitoring points on the platform are approximately 15% and 60% , respectively.
The improved PMV-PPD calculation model is found to be more universally applicable compared to the traditional PMV-PPD calculation
model. The neural network is shown to accurately predict PMV and PPD values, with a maximum error of 8% for PMV and 14% for
PPD between the actual and predicted values.
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Fig. 1  Platform sensor layout

1.2 IREEFEMEETR

Ul 3 BRI O P 69 0 M 3 R S 6T 2
FabR , 200 B B BV SERE AL PMV 5 B0 AN
AR PPD R B B U GEFE AL PMV Al 3
TN B AL SE FRE 25 A T R PR E 1) F2 I PE A, A
=3(%) B 3(H) R 7 A Gk AT RURE TP
fr A O, R SR IEE R PMV, A
PMV 3T TR FRIMF A6 AF LT IE , PMV 5 K
PURASE X N OE R AR 1 iR, PMV BB g 1 H 328
A (1) PR

®1 AR

Table 1 Human thermal sensation
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Table 3 Clothing thermal resistance
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Fig.2  PMV-PPD mapping
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Table 4 Orthogonal simulation test level value

K =5 X HBRAI iE3
R/ C W/ % (W-m~2) FABH/ clo
25 36 58.15 0.35
2 29 53 116.30 0.5
3 32 60 139.56 0.7
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Table 5 Orthogonal simulation test level value
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4 29 36 139.56 0.7 2.054
5 29 53 116.30 0.35 1.693
6 29 60 58.15 0.5 1.144
7 32 36 116.30 0.5 1.792
8 32 53 58.15 0.7 1.527
9 32 60 139.56 0.35 2.257
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Table 6 Analysis of orthogonal simulation test results
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Table 7 Comparison of importance degree among factors
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Table 8 Analysis of orthogonal simulation test results
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Fig.4  Air temperature condition

Fig.5 Environmental dissatisfaction
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