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Research on Summer Thermal Environment and Comfort
in Elevated Subway Stations in Wuhan

CHEN Xiaowei, ZHANG Chi, YANG Caihong, HE Yu, WANG Bo
(School of Architecture and Art, Hebei University of Engineering, Handan, Hebei 056038)

Abstract: This study investigated the thermal environment and comfort in elevated subway stations in Wuhan, determined
passenger thermal comfort ranges, and examined the impact of station architectural forms on passenger comfort during typical
summer days at five representative stations. The research combined instrumental measurements with subjective surveys. Linear
fits were applied to the standard effective temperature (SET*) and mean thermal sensation vote (MTS) at two stations, and
these were compared with the predicted thermal sensation (PTS) to determine passengers’ thermal sensation ranges. The
results indicated that the stations tended to fail to meet the requirements of the “Code for design code (GB 50157-2013)”.
Additionally, indoor air temperatures were frequently too high, relative humidity largely met the standard, and air velocities in
most stations were low. Survey data suggest that station design significantly affects passenger thermal comfort, revealing a
preference for open platforms during summer. Moreover, the PTS curve remained consistently higher than the SET*-MTS
curve, indicating that passengers’ summer thermal adaptations exceeded expectations. Finally, common shading, ventilation,
and thermal environment improvement measures for regions with hot summers and cold winters were proposed alongside
theoretical insights for enhancing thermal comfort and supporting green transitions in elevated subway stations in Wuhan.
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Figure I Wuhan’s annual average temperature and humidity
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Table 1 Typical elevated subway station in Wuhan
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Figure 2 Classification of elevated subway stations
by building openness

TR 1K 3 Bl SR 5 NI A, 1
HARMPTA B Gkl = BH Bl 270 e B Al
M, 2 SRR RS B A T 2 AN 40 m? 1Y
4
1.3 AINEZN

WA CRATEFUE N PRI VE bR dE) (GB/T
50785—2012)"), XFREES 5 A AL A M Bk A i A T
PRI, DA e N A WA 20 AE S & P S AT
A A 1A AT, e I 5 BE AL B. C.
D. E. Fit 6 ui; BAMABRE AL B CIL3 A
M ARG R TSN BCE K. G W
LA, IR WA 3o ARG g
PR D Al I (] B, 8 S8 AR ds AT SR Y
JGHEAZAL, A Testo Smart AT B [A] Be 3 min
REIBTS N 2 IR ST

x2 MWANBERSH

Table 2 Test instruments and parameters

. . pURES
MELHFE NERS AENE NEBEER NEHE %%
B IR FRBE 40~80C +0.1Cc EZAH
TLRAL #xTRE 0~100RH +1.5%RH Zhil &
A Rik,  0~20m/s +0.03m/s F3h
. Testo 425 . [
AL Kig —20~70°C +0.5°C =
EHREE RS-HQ- w40~ )
Z 3R R +0.1°C
o #M USB-SII ~ RE & 120°C 0OIC e
oD CE .- s .r
- B U e
(a) MG &
( X X X X X )
. e ) °K] .
A oEEs g TR
C D D D X X )

(b) B &
SR NE wpere]

Figure 3  Distribution of measuring points on
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Figure 4 Comparison of outdoor temperature and humidity between urban and suburban areas during summer
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Figure 7 Box plot of air temperature at elevated stations in summer
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Figure 8 Box plot of humidity at elevated stations in summer
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Figure 12 Box plot of SET* at elevated stations in summer
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