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Numerical Study of Tunnel Hood to Reduce Micro-Pressure Wave on
Conventional Railways
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Fig. 1. Grid system for numerical analysis
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Fig. 2. Grid configuration at the train zone
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Fig. 3. Experimental apparatus of Bellenoue
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Fig. 4. Pressure and Pressure gradient validation
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Table 2. Numerical analysis conditions
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Fig. S. Concept of tunnel hood
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Fig. 7. Pressure contour and streamline of the train passing a
tunnel(with hood)
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Fig. 10. Micro-pressure wave of various hood size

=
rp
[
o
il
it
g
o
=
2
p=

OIAMETD=2F HIgW H62 20059 517

utel o =

Fig. 8olX= 38 X3 A--of dAskx] ¢

e Aol Akl A yEhAl (%t lﬂ&, 2

(Fig. 9)¢} o)7)¢=i(Fig. 10)9] Hdig> $=

7‘01 712 Bido] vlshA of 122 HojH Frg EIM )
A8) UERFIL 9= AL B 4 Tk Fig. 904 izt

A7} Hs AR @Ak Sl o3k By oA 9]

BuHb-2)9h 27] YFaHa-1)7F Bl SEtofl A HhrbE of

A7)e WgEpt A anE s Ak
Tt gl Aol shelrulet w7 et

WA AsstA =i, 13k =R S eI Sl

ol 2

#OE fﬁ’i’
o ML —{0 £
2
R

3 Aty =5 AT Aeols dAF FE8 EYS F
TepHA Fof o FEAFS(a-1) Hdol 23t 4t
S(b-1)9l F AR ol A Het 2717 242 35
A2eHE Afolle T2 A8, & F=5 AR A
o= el ofa) re-tufet n|7ikute] Hrigho] ATt
o} E7t=2719] gldel 1.35D9] oA 7k 28 FHoigh

2 707) o], 5d A8} oF L35ule] FEB M7
Aol B & n/ldnE ol A4 2 map
Aeltt.

o
o rlr

],

x9,

423 ¥E Zojo wg 4 A%
S gy 259 1492 TAAT]
T, Fr9) HojE 93 } 55 Zdol(L)Q] 1ol A 3uf7hx]
HSIA7EA Bl4E 8stgict Fig 112 $= ZHojof o
e oItk ol 27|¢Y Asaka-DE B o+
71&0 82 N7HE XS] wige] =9 do)7t Ao
W) e RE 2 gEige $29 277 27 i
of & Zo7k A Y=tk

Fig. 12¢} 132 77 & Zojof wE of=-pafjol Ed
7 u)718 s el Igojth 320 Zolzh 1L o o
of Hja} 2L 3L o wf Hok & Hh aE 25 ¢ A
oh 39 Zdojzk 2LY wief 3LY wi= & Aol7} gltt
wteba] FEo] do|7k Eap MFR oo 2L el *=
& AXshs Aol 7MY A8HCE n7|1YuE Y 4 9l

G| @ Zolck

Table 3= ¥]Y & 27] 4 Zojo| & By &7 u]7|
Sut a)4 AT 2ok Foloh. FE Zo|7} 2Lo|w e
ubx|2o] of 135D FES 7|24 B Qo] A,
71 Edo] vja) HY &7 ol7lmE oF se% 2 4
97 =ik



'III:g

ne

94%. 79 TEY. 0|58

.o
o]

L !

=3
1=}
=3

600

pressure(Pa)
»
(=]
o

200

18 OIHEEYY=

train:40m, 180km/h
[ tunnel:300m we w0 L

2% Msd Mex 20054

No hood

train:40m, 180km/h
tunnel:300m

L LS panas naams ool

Pressure gradient(kPa/sec)

LARRY RAARY ENRRY LRRRD LEARN RSN ERRES ERUR

. 0.5
time(sec)

Fig. 11. Pressure of various hood length
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Table 3. Micro-pressure wave comparison of various hood

i i e
FEAO) | FE ey i}&(dB) TEE)
No hood 414 126 .
1L 14D 272 123 343
1.2D 26.2 122 36.7
1.3D 20.5 120 50.5
2L 1.35D 18.2 119 56.0
1.4D 202 120 512
1.6D 22 121 46.9
3L 1.4D 20.4 120 50.7

£ W3lA|7|HA] B

/_\jl
_HeUTo au ejust 28
A

5 Slsfel, 2] el A gto] Aol Bl
iAo Wt §17] el Hoh eraighe Aolrt gl
AL o 4 ol FEE AN T F AR e
oA Bt FE 2717t AQEF A WA et
bfolAli, 5 Al SHRTHzE A%IT E& ol A
& o ool GRS W HY 27wl AT 2
4 9lck .= dolol w2 g7 3 )|} REE §
AN B TR 20) o] FEe|HE FE
37 Wab gk the A Blskch

7124 ol B 27 o7|gntE Zol) ) T
Ag 135D, FEAo] 2.9 FES YA5HH, oF 56%¢] vl
79t ARETE 22 5 9 Aol

N

¥ 7l
£ A7 AS/led7ANN daE EY el 3]
o Ay T4 L e Aue] 2R v

L Ay, Zde, A9, 42
g iR gEimte] g =4 34
A4, pp.260-266.

2. 713)%, Kazuyasu Matsuo (1994). “I&AT EYoA 2hAst=
shEEAe] e SATES A1) - YHTe] S st
i3t 71 A1et3] =83, A18d, 103, pp.2686-2697.

3. Marc Bellenoue, Bruno Auvity, Tadashi Kageyama (2001). “Blind
hood effects on the compression wave generated by a train

o[F-F (2002). “G7 AJA| A<
AT EE|A], A5H,

entering a tunnel,” Experimental Thermal and Fluid Science
Vol.25, pp.397-407.



EM B 57 O[T MUS 9Ot B 959 4K o o
OIHEo=aY M A6 20050 519

LAY, WES (2001). “THBEONN &AM B33 oY sofl wRj G i 21 5K BA B A5, ppss-6s.
U7kt AR T 71 At SRR B, 425, APE, 6. AEY, o[58 (1998). “T&AH Hd AYHS I A
pp.758-765. ARG o83 Pached AA71 9 A7 FYFF018) 27

. 8K AT, AT (198), “UTHEN A BRIT O shava) R =2



