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ABSTRACT

The new high speed combi train prototype project was developed which named HSB. It runs over the speed of 330kmvh.
As the speed of the train exceeds over 300km/h, due to pressure change in tunnel, acrodynamic problems such as sudden drag
increase, severe acoustic noise, passenger discomfort and tunnel pressure sonic boom were occurred. This aerodynamic
characteristics in tunnel should be reviewed in early design state to enhance the performance and driving quality of new high
speed train. In this paper, the aerodynamic characteristics in tunnel for HSB such as pressure waves in tunnel, a rate of pressure
change in cabin and micro pressure wave that cause sonic boom outside tunnel are analyzed by 2D axisymmetric CFD
simulations. The results are also compared with the value for ordinary high speed train like the KTX-Sancheon. It is helpful
how to design the configuration of HSB train. Finally it shows that the HSB train was well designed in tunnel condition

because all values fulfill the criterions on UIC code and Korean national regulations.
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Fig. 1 High Speed Combi Train — HSB
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Table 1 Pressure change in tunnel

. Tunnel Tunnel pressure .
Train length[m] /area[m?] [Pa] Amplitude
in. | -23909
Kunghyun | min 39278
KTX-Sancheon|  990/107.2 max. | 15369
(Kyungbu-line) Wonju min. | -2,300.95 48421
4,020/107.2 max. | 154115 |
Bongmyung min. | —2,836.1
HSB 1,930 /96.7 max. | 17475 A0
(Honam & -
new-line) Kyeryong min. | ~26068 4,259.2
7,240 /96.7 max. | 16524 |

* Equivalent Radius [m] :
Kyungbu line tunnel 5.84/ Honam line tunnel 5.55
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Fig. 5 Pressure wave in tunnel (x-t diagram)
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Fig. 7 Internal and external pressure on HSB cabin
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Table 2 Sealing coefficient

Train T
unsealed train 7<0.5s
poorly sealed train 0.55 <T<6s
well sealed train 6s <T<15s
excellently sealed train
(KTX. ICE, AGV etc.) 7> 108
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Table 3 Internal and external pressure change on cabin Expenssion wave in tunnel
External Internal ) .
Train | Tunnel pressure | gradient | pressure | gradient Fig. 9 Micro pressure wave phenomena
[Pa] [Pa/s] [Pa] [Pa/s]
Kuneh min. | -2,2125|-21,476.8| -360.2 | -1104 5
unghyun r
KTX BV x| 2618 | 22582 110 | 196 E
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(b) Kye-ryong tunnel (7,240 m)

Fig. 10 Micro pressure wave on tunnel exit
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Table 5 Sonic boom outside tunnel
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334Pa

* 20m, 45deg. position from tunnel exit
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