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Pressure change inside the train according to

an increase in speed of the train travelling in tunnels

=2 MMolr z2ast

Joong-Keun Choi’, Seong-Min Jeong , Kyu-Hong Kim™*

Abstract The Great Train eXpress (GTX) is a new high-speed subway travelling at 200 km/h in tunnels.
Therefore, before the construction of the GTX, the aural discomfort should be evaluated for passenger
comfort. The aural discomfort is related to the pressure change inside the train. Therefore, the pressure
changes according to an increase in speed of the train are simulated using Computational Fluid Dynamics
(CFD). For the simulations, the data of the present subway train and the sealing time constant of the high-
speed train are applied. When the results of the simulation are analyzed, the safety criterion isn’t satisfied. To
satisfy the safety criterion, the nose is changed from a blunt shape to a streamlined shape. After changing the
nose, the safety criterion is satisfied. The GTX should be designed by considering the nose shape and the
sealing time constant properly for passenger comfort.

Keywords : Aural safety criterion, Passenger comfort, Nose shape, Underground high-speed train,
Pressure change
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Fig. 1 The schedules of train run in accordance with cruise speed: 100km/h, 200km/h
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Table 1.
Train and Tunnel configurations: Based on Seoul Subway Line 8
Nose Tunnel .
Case No. Train-tunnel configuration length diameter Block? £e Ma'x1mum
ratio velocity (km/h)
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Fig. 2 Construction of domain and boundary conditions
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Fig. 3 Comparison of jumps of pressure for the three shapes of the nose; °°:
experimental results, —: numerical results
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Fig. 4 Surface pressures of the trains at the middle of the constant speed region ( (a),(b) and (¢) )

and the measurement points on the train surface ( (d) and (e) )
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Fig. 5 Pressure histories at measurement points of the train surface ( (a), (b) and (¢) )
and the measurement points on the train surface ( (d) and (e) )
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Fig. 6 Pressure histories inside the cabin ( (a), (b) and (c) )
and the measurement points on the trains ( (d) and (e) )
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