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Abstract: This study used a combination of thermal environment measurements and a thermal comfort questionnaire to
investigate the temperature variation of five representative stations and carriages of the Xi’an Metro Line 2 in autumn and
winter (September 2020-February 2021). In winter, the average temperature at the entrance and the station hall of Beikezhan

station was 4.14°C and 8.74C, respectively, which did not meet the requirements for the design of metros (GB 50157—2013).

The comfort zone of the metro public area and carriages were plotted and analyzed. The temperature range of the 80%
satisfaction comfort zone in the public area of Xi’an Metro Line 2 was 15.7-22.8°C during autumn, 18.7-24.3°C in the carriage,

and 12.3—

16.1°C in the public area during winter. In this study, the thermal environment of a metro station was evaluated by

using a combination of thermal sensation vote and heatdeficit rate (HDR). Based on the results of the questionnaire, the HDR
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was modified to obtain a thermal environment evaluation index suitable for the Xi’an metro in winter. The study provided
reliable basic data for the design and operation management of ventilation and air conditioning systems in metro stations,

which is conducive to the construction of a comfortable thermal environment for metro passengers.

Keywords: rail transit; thermal environment; thermal comfort; heat-deficit rate; metro station; cold zone
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Figure 1 Testing route and point distribution
of Beikezhan Station
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Figure 2 Testing route and point distribution
of standard Station
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Table 2 Statistics of subjects’ personal information
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Figure 4 Temperature change of outdoor and inlet and
outlet of Beikezhan Station during winter
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Figure 5 Temperature change of outdoor and station hall
of Beikezhan Station during winter
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Figure 6 Temperature change of outdoor and platform
of Beikezhan Station during winter
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Figure 7 Temperature box diagrams for each public area
of the station and carriage during winter
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Figure 8 Temperature box diagrams for each public area
of the station and carriage during autumn
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P08 B0 N L FE AR T RYa R e 1) 12°C, JF HAE
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EHREIZE - £ 365 £ 15 2023F2 A

3l FHAZ By 23 bl 1R 3l TR0 43 INF 2 A AN A2 12°C 1)
HK.

4) PHeER 2 SSERKE AL 80% R AT
T DX AR VU RS2 15.7~22.8°C, B A2 18.7~24.3°C,
AN DI 800 R HE AT I X il B L 123~
16.1°C. fiffaReF HURMHEELE R, Bl g AL X
RV I 7 U S 25 ) H AR AL 43 ) oA 19.3°C HI121.5°C,
ATl N A S IR IR B H ARMECR 14.2°C. H
SEMRT RN, AP R T 22.9°C, S TRE
A 16~20°C, HABHIES RRY], Bk 80%
(TR b “ AR A7, HH 0 S FAVET S 1Y 20 BRAE I
F8, USRI A R R AR, B
RN RIS .

5) di G ARG R, NIBURRBITEILE, 45
FUIE T 74 2t X b A TR IR BT PEAN T b an 2 K (8)
Fi7R.

6) AR I, Ph e H Bk A Sy 1] Py V8 b X 1 2k
REMRE L —, AR N TRV Ji 6 AR
HOR T ANE B AR . I, #UCH N D HEA T AR
BTy R, Rk R EIE e . A
AR 2R, N A BB A TR R AR R RS
BATIRES, A A I PRI il FE R e (A I
BB SRR A R A 5K ) (GB 37488—2019) & X 1) 16~
20C.
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