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A Study on the Window Glass Pressure for High-speed Train
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Hyeok-bin Kwon - Dae-Sung Chang

Abstract Tn order to decide the strength requirement of the window glass for the high-speed train, the pressure change

during the passage of the EMU type high-speed train has been numerically simulated. Based on the calculation results, the

pressure difference between the inner and outer pressure of the cabin has been calculated to yield the amount of load acting

on the window glass of the cabin. To simulate the pressure field generated by the high-speed train passing through the

tunnel, computational fluid dynamics based on the axi-symmetric Navier-Stokes equation has been employed. The pressure

change inside a train has been calculated using first order difference approximation based on a linear equation between the

pressure change ratio inside a train and the pressure difference of inside and outside of the train.
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Fig. 1 Computational domain and mesh
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Table 1 Train model

train type HEMU
Z #A 7o) 197.6m
A A vy 10.268m”
Nose slenderness(a/b) 13.67
Table 2 Tunnel model
Tunnel type T4 T5 T6 T7
A | SEIEA | TS | Sgusd | Seasad
7% wEE | 96.7m? 96.7m> 96.7m> 96.7m>
2Rk FEEYE | SEY | AAEE | AEEY
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Pressure history in Tunnel
(tunnel length = 300m)
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Fig. 2 Pressure field in tunnel(tunnel length=300m)



Pressure history in Tunnel
(tunnel length = 1140m)
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Fig. 3 Pressure field in tunnel(tunnel length=1140m)
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Fig. 4 Pressure field in tunnel(tunnel length=3345m)

Pressure history in Tunnel
(tunnel length = 7225m)
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Fig. 5 Pressure field in tunnel(tunnel length=7225m)
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Fig. 6 Pressure change in the train passenger cabin
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Table 3 Pressure difference on glass during tunnel passage
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Fig. 7 Pressure difference on glass(tunnel length=300m)
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Fig. 8 Pressure difference on glass(tunnel length=1140m)
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Fig. 9 Pressure difference on glass(tunnel length=3345m)
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Fig. 10 Pressure difference on glass(tunnel length=7225m)
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Table 4 Maximum Pressure difference on glass during tunnel
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