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Abstract

Unlike ordinary train, the HST(High Speed Train) is operated at a very high speed, which may cause pressure transient
problems when the HST is passing through a station. In the present study, the wind pressure caused by the passing HST
was measured in the Cheonan HST station and compared with the numerical simulations. For the measurement, the HST
was passing through the station at speeds of 240 km/h north bound and 150 km/h south bound. MEMS based differential
pressure transducers are used to measure pressure variation at various locations in the station. It is shown from the results
that measured data are in good agreement with CFD simulation with moving mesh technique for the train movement. With
the present validation of CFD simulation, the CFD simulation may effectively aid the design of future HST station.
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Fig. 1 Schematic diagram of wind pressure & velocity measurement
ulpments
(<D Mobile Computer, @ PCMCIA Socket, 3 DAQCard 1200, &
1O Cable & CB-50 O Comnector Block ® 10 Slgnals Cable @
Pressure sensor, PX138-0.3D5V or PX138-001D5V, & Velocity
meter, Climometer Model 6542, @ RS 232 C Cable)
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Fig. 2 A section view of Cheonan station & pressure sensor positions (1~8 : pressure measurement, 9: velocity measurement)
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Table 1. Pressure sensor position
Table 2. Measurement Cases
Sensor Number Sensor Position Sensor Measurement Range
1 Platform (North bound) 0.3 psi CASE HST Speed (km/h) HST Direction
9 Soundproof Wall 03 psi NI 240 North bound
{North bound, stopping track) - 150 South bound
3 Soundproof Wall 1.0 osi
(North bound, passing track) VP N2 240 North bound
4 Soundproof Wall 0.3 psi S2 150 South bound
(North bound, passing track) )
S N3 . 240 North bound
5 oundproof Wall 1.0 psi
(South bound, passing track) ' S3 150 South bound
Soundproof Wall . 4
6 (South bound, stopping track) 03 psi 5 150 South bound
7 Platform (South bound) 0.3 psi NS 240 North bound
8 Roof (South bound) 0.3 psi S5 150 South bound
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Fig. 4 Perspective view of Cheonan station
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Fig. 5 Computational mesh for passing HST through Cheonan station
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Fig. 6 Comparison of measurement data with numerical calculation (a) at the soundproof wall (b) at the platform (c) at the roof
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