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Simulation and Analysis of the Air Distribution of the Platform at Xili High-Speed Railway Station
Guo Hui
( China Railway Siyuan Survey and Design Group Co., Ltd, Wuhan, 430064 )

[ Abstract] A numerical simulation was conducted on the disturbance characteristics of the platform air distribution caused by a
single incoming train by using Fluent dynamic mesh technology. Taking the air distribution of the platform at Xili high-speed
railway Station as the research object, this study explored the resultant changes of air pressure, wind speed, and air volume at inlets
and outlets on the platform caused by a single train passing through the station at a constant speed and decelerating into the station.
The results show that in both the constant-speed and deceleration conditions of the train, the maximum pressure change in the
station is less than 12 Pa with little impact on personnel and equipment. During the train operation, the highest wind speed under
various working condition is 1.3 m/s, which is much lower than the allowed maximum wind speed of 14 m/s that passengers on the
platform can withstand. The highest wind speed of 1.3 m/s poses no threat to the safety of the platform personnel. When the train
passes through the station at a constant speed, the cumulative air volume at the west pressure inlet is 186,899 m* (within 80
seconds). When the train enters the station at a uniform deceleration, the cumulative air volume at the west pressure inlet is 279,900
m? (within 120 seconds). The relevant results may provide a reference for the design of the platform environmental control.

[Keywords] Air distribution; High-speed railway station; Dynamic mesh technology; Cumulative air volume
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Fig.1 Architectural rendering and platform level

schematic of Xili high-speed railway station
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Fig.2 Model of Xili high-speed station platform and the western tunnel portal
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Fig.3 Air distribution model of Xili high-speed railway station
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Fig.4 Verification of the grid independence
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Fig.5 Pressure variation at monitoring points
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Table 1 Wind speed at monitoring points

Pk 6-E 6-M 6-W 7-E 7-M 7-W

Bt KRGS/ (m/s) 1.0 0.6 0.5 0.9 0.9 1.3

ST /N ATH/ (m/s) 0.4 0.1 0.1 0.4 0.4 0.6

S R /(m/s) 0.5 0.3 0.3 0.6 0.5 1.1

Bt KRGS/ (m/s) 0.5 0.4 0.4 0.7 0.7 1.2

P T4 /N ATH/ (m/s) 0.4 0.1 0.2 0.5 0.4 0.6

S R/ (m/s) 0.5 0.2 0.3 0.6 0.6 1.0
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Table 2 Cumulative and instantaneous airflow rates of platform openings
B SIE T W T
o SBUA S5 SR Bl SBUA S [ ()
HHE1 19466 243.3 29961 249.7
HHE2 5440 68.0 10861 90.5
HE3 -35474 -443.4 -53716 -447.6
JH 4 20335 254.2 31058 258.8
HHES -2372 -29.6 -2223 -18.5
HHE6 9725 121.6 12744 106.2
HE7 -9781 -122.3 -16116 -134.3
HHE8 6170 77.1 7933 66.1
HHE9 -2160 -27.0 -3509 -29.2
JHE 10 -10585 -132.3 -16540 -137.8
PE I A7 3k
BT 186899 2336.2 279900 2332.5
AR A7 -187664 -2345.8 -280347 -2336.2
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