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Study on the Influencing Factors of Passenger Thermal Comfort and Human
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Abstract: The thermal environment parameters of subway cars and subjective thermal sensation of passengers are
investigated by field measurement and questionnaire. The influence of thermal environment parameters on the thermal
comfort of subway passengers is analyzed. A two-node model is introduced to model the core temperature and skin
temperature of the passengers in the subway air-conditioned car. The finite difference method is used to discretize the
coupled nonlinear ordinary differential equations in the time unit,and the MATLAB software is used to program the solution
iteratively. The 1 070 sets of experimental data measured and the calculated results are compared. The results show that the
prediction accuracy of the two-node model is high, so it can be used to analyze the influencing factors of human body
temperature in the subway car environment. The thermal environment parameters of the subway air-conditioned car and the
human body characteristics jointly determine the variation of human body temperature. The influencing ability of each factor
from large to small is the ambient temperature , mean radiation temperature , human metabolic rate, dress heat resistance,
relative humidity,and wind speed. The calculation methods and main conclusions of this paper can provide a theoretical
reference for the research on the thermal comfort of passengers in air-conditioned subway cars.
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Fig. 1 The situation of questionnaire survey
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Fig.2 Influence of thermal environment parameters on passenger thermal sensation
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Fig.3 The relationship between average thermal environment parameters of subway cars
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2 NATREE A R 2 5

21 ANEREBKRE

N 7 K 1) e AV L R e 3 AR 55 A 3 B %o It o A i S s S s b i R TS ) 1 AR A BT 3
PR AT BN AR g T BE A T R 5. 7R SR FH 20 AN IS AGASORT I A B b 19 Bz ok I B R A 7R 4, an &l 4
. NI AT DU T 53 45350 43 Bz JOR U B8 100 0 A1 2 AN 389 59 1%y G vl R0 T 8 S A1, S AR g 25 350 07 A
1. FRARTTE DL R ORI B T LG a0 RS (LR TR0 4 Jil N IR B S 800t 3 53 B R IR B2 1) 5 il 75 6
N 7 R B AT ARSI 5, DRI AR S5 [ 0 S A X A AR Bz BRI 5 4 SR A A 5% ) 199 6 R R A 7

4 FREXKEBRESHE
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Fig. 8 Influence of typical parameters on core temperature and skin temperature of passengers
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