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Numerical Simulation of Pressure Change inside Cabin of a Train Passing through a Tunnel

H.B. Kwon, S.H. Yoon and S.W. Nam

The pressure transient inside the passenger cabin of high-speed train has been simulated using
computational fluid dynamics(CFD) based on the axi-symmetric Navier-Stokes equation. The pressure change
inside a train have 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. The numerical results have been assessed for the KTX train passing through a 9km long tunnel of
Wonju-Kangneung line at the speed of 250km/h assuming that the train is satisfying the train specification for

airtightness required by the regulation.
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Fig. 1 Aerodynamic interaction between train and tunnel
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Fig. 5 Pressure around train and in tunnel (t=20.59sec)
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Fig. 6 Pressure around train and in tunnel (t=39.49sec)
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Fig. 7 Pressure around train and in tunnel (t=48.58sec)
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Fig. 9 Pressure variation in cabin (KTX st cabin)
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Fig. 10 Pressure variation in cabin (KTX 10th cabin)
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1500, (center of 18th cabin, x=354.57m)
1000
500
|
o f—t
& -500 L =]
1000 \ Sreel
===
1500
\ - Pex(Pa)
-2000 N\« =eeea Pin(Pa)
2500 , . , n
20 0 50 80 700 20
time(sec)
Pressure Change in the cabin
600 (center of 18th cabin, x=354.57m)
400 B
200 |
PR S — S % —
3 p— -
& 200
400 |
3 dPd1sec(Palsec)
eof T e dPd3sec(Palsec)
dPd10sec(Palsec)
0 20 0 %0 0 0 7o

time(sec)

Fig. 11 Pressure variation in cabin (KTX 18th cabin)
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