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Assessment of the Pressure Transient Inside the Passenger Cabin of
High-speed Train Using Computational Fluid Dynamics

YT . YHYr . GEU
Hyeok-bin Kwon - Sung-won Nam - Jong-hyun Kwak

Abstract The pressure transient inside the passenger cabin of high-speed train has been assessed 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 show
that the pressure change inside the new Korean high-seed train passing through a tunnel of Seoul-Busan high-speed
line at the speed of 330km/h satisfied well the Korean regulation for pressure change inside a passenger cabin if the
train is satisfying the train specification for airtightness required by the regulation.
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8 A ZYA Navier-Stokes FA Ao 7|8kt AAGA RS ol g8l T&HA=AF A4 1 FHWEE 9718t
Ak A4 7] GHHFT2 A G A YR AHUFY AT BAM) 2AT 13 AEAE o188t
AL A A 2, 2 e ASAE o] AFuSA BEE 330kmhE ST A HAste A
AU |52 g Aol 719E 7S UEATI 7SS A AR AU Hs s 7IEAE %
HEdhE RoR UET

F 8 o : <k g, HyY, A, 3193, 1493

1. A B8

u&H =Rl Hdo] AYsHA =d Hd W F71E
=3t B ol g5t AdEH, HE dEuhe
w502 B YE Wit EdoA vhEog vt
A @3 #2909 gE F43 "FA7A "ok €3
FH dYHFoR At A Y Y= WstelA

=, o2 ¢Iste] AA o] e 4 EFfHS =
2 & ok SHelde FR7E A2t F9f 719hHE AR
1M 2P A7) A o 7]hHste] disf Bt

71EE AAEt G2t &8 Al 7IdEEC] s nA]e

T OMOITA} : MER, BRACI|2MIARY FNEATHAA HYUHD
E-mail : hbkwon@kiri.re.kr
TEL : (031)460-5346 FAX : (031)460-5023
IR, BE2ETI AT FTHAATA MR
TEHURY MBMEBINLE HUHARH

3ol HABEEES 343 9k olof whek Mwpe) Az
Mzl 44 Aol A4 o 71dHste 715 US4
UEE A 7| UE, HYel 9uy 5 ARstelof 3
o, HFHoR 729 WE 4RE Bristoio} Pk,

24 ) GRS H] YA SH A 9,
2 €d Wel gusel gt dels7t Loz, olg ¢
7) IR oz =7 AP T £X14 o] 9
oh AR P FUA 52292 o83t HY 4o
2 938 1402 AYAA 4 Ue] 4FL ZYsHe
Hulg ol 43kE AORA Vardyl2]h Wolf]3] 59 A7
7h om, Il N YFAM Feheislo] 47) )
g 753 v 9tk

3 AR A dste] were gxjel B 290 A
o SFE THAT 45 4ol el w444
1o R B e gRUES Bk el A
S, 19931 Maedal6]t= 224 Se1% Euler W54




© =
66 OI3MEUO=F 123 H18 20094

it

& ARgate] Q) AETY] o5 FEjoll e A X 9 v
o GA3h= A ARE Fojlled, Y FHlE FHa
stat7] feiMe 9 AFR dojot ¢ HaleE 1
Zsfofof gttt= AL WU

d&EH[7,8]2 Navier-Stokes 442 o] &
Aol 22 IHYE AEste] Gape] HEE FAF
g 54 A9 HY YR % d&+ A54S
o, E3L v]7|4EE A7) H A9 AR
3o thste] HL3FHTHI).

2 AFolM= 2E5EA A WY dEREE 3718
Aot n&H=aFo] HS e of HAYE)
£ =)&) Navier-Stokes A4S o] &3l £AAH02 B
Atstiet. AARRAEA 222102 Roed] FDSHoff 7]4t
skl Fape} B Ato] o] AUleES AvtA g ALkl
gistol WPE HA= THEHS olgelit B B
3 A By W) euge] BAgANH LR BAEY
7, A% Rl RlEES A rlusie 3 ez
LLUF WALl TAT 13 REALS ol3to] At
stgon, sh4 Ane U 7|23 vaste) B oiRE
37hstect.

=
A
=
o

O|v
-

2. FX[oE

2.1 KIBIFHA W SXIOH

2 AFolAE 4 (1o Yehd 2013 %4 Navier-
Stokes YIS AL O uEF We], £ i
o2 W, H 22T AolSiet £y £ BY Bels

J

37 }z—lzzl— E'E— —1"‘017] —r]“ﬂ/\‘] Koren2| limiters =93t
MUSCL 7|8 ARSI 3L A|ZHE B AF-ADIE A&
SHETHTL.

0

8,Q+6,B+0,F+ H=

1
R, (azEﬁayF, +Hy) )

Q= [p’ pus pPU, pe]T

E= [pu, pu2+p, puv, (pe+p)v]T

F=lpu, pw, pv’ +p, (pe+p)v]”

H=—|pv, puv, pv’, (pe+p)v]”

A2 Gart  dol 21dst7] deof Ay
|

= AEE gstr] AsiA dEdl
[7,10]0] A|ret ¢tst Z2(Smooth start) 7|H-& AME-3}

s BA **EHOM MM 8| FHLE7}
A 7Pé*l7l-t—_ 2N $AH 5L A AAY 5

1% B oiiet S5 et ek, B AdIE 2
o] ZHSSEE AR Az 3A HANL 4 otk 7

OEH 5 MH Y 45 45k o
SR EERCEL PEEEERE

FAAE st i AlA"FE AR FEnd
[111& +55te] Table 13} Table 2] Lrebj et 244l
UHHFH7LY Y dake Sgnsgie] £ o4 3
A& 330km/he] KTX-ITEAto|W, HAFAIE2)9ke] v
AFE Yot KTXGR] dslj A= =2]8 o] af=|9)
ot gEREY AAEe AFAE AddHof gloq
KTX-IIE2K10.008m%)7} KTX(9.791m%)o] u|3ley o 2

o2 yehta Qo

Ej'd 9] el AR L&A HAg 4 1H Y,
E.]u U o=gdL ilo i d gale]
347m, 950m ¥ 4020m=A Ed Zojo u}Z ¢ F

1ge] sfohg F Y=S shgvh

=

HU
o =2
oxl
ol
S
8
lo
N
J[m g

g

Table 1. Train modeling

train CODE KTX-II KTX
2 ©4 2o 201.296m 388.000m
T8z Ad dwd 10.008m’ 9.791m’
A3} hER 9.335m’ 8.304m’
(4 WA E, b) 1.724m 1.626m
z25d Zol(a) 30.619m 30.619m
Nose slenderness(a/b) 17.76269 18.83312

Table 2. Tunnel modeling

tunnel CODE Tl T2 T3

LS BRIEA | ARUEH | ARDEA
HES=-E:] 107.204m” | 107.204m* | 107.204m’
(8H4r YR E, R) | 5.84158m | 5.84158m | 5.84158m
SEGHY 110.589m> | 110.589m” | 110.589m’
(4t A&, R) | 5.93309m 5.93309m 5.93309m
=k AE1gd SHEY +FEY
Hddo] 347m 950m 4,020m
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Fig. 3. Pressure distribution in tunnel (tunnel length=347 m)
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Fig. 5. Pressure field in tunnel (tunnel length=950 m)
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Table 3. Surface pressure on train during the passage of tunnel
gy | AFF 9 4¥(Pa) A2t &9 4E(Pa)
4] B | g | gEx | Ha | HY | guxn
347m | 4510.88 | 6327.64 [ 1816.76 |-1088.08| 117.32 | 1205.4
950m |3739.16 | 6513.57 | 2774.41 |-2212.48] 261.78 |2474.26
4020m | 3861.43 | 6525.08 | 2663.65 |-2117.07| 259.77 [2376.84
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Table 4. Inside and outside pressure history of passenger cabin

9 Y
B Aol | oreius (a7t uske |gRWE |27 dste
(Pa) (Pa/s) (Pa) (Pa/s)
min | -1088.1 -21410.5 -109.8 -58.3
347m
max 1173 18268.3 2.8 6.7
min | -2212.5 -21476.8 -360.2 -110.4
950m
max 261.8 22588.2 11.0 19.6
min | -2117.1 -5734.6 -930.4 -86.0
4020m
max 259.8 9620.3 11.0 49.2
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Table S. Pressure change inside the passenger cabin
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1z 3% 10
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