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Tunnel Ventilation System

by Hiroshi UDAGAWA, Koichi FURUYA, & Satoshi ITO

Ebara’s Tunnel Ventilation System is now being used in Asukayama Tunnel, which runs below Japan Railway’s Oji Station and
Asukayama Park. This system features effective control over portal leakage by combined ventilation (longitudinal, exhaust type semi-
traverse & longitudinal). The following outlines this system, including its design factors.

Keywords: Asukayama Tunnel, Central Circular Oji Route, Control of portal leaks, Environmental-impact assessment, Combined ventilation

method, Dispersed exhaust port, Model test, Tunnel ventilation
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Table 1 Design data

AHE D ISER)
Inner circular route | Outer circular route

bR NVIER
Tunnel length 7548 m 5023 m
HLE N R I
Allowable limit of 7 =40%
visibility coefficient
BRI Lo . .
Portal leakage ratio 15% 10%

x2  PeEBRAAR

Table 2 Specifications of exhaust fan

Ahlal b P Il ) HEJE b
For outer circular route | For inner circular route
[
Fan diameter ¢ 3350 mm ¢ 3150 mm
¥ K R T B PR 2 Bl B v 2 S ST T B PR b
Type of fan Axial fan (vertical type) setting motor
with variable pitch blade

A 3 9 3 0,
Flow rate 188 m*/s (at 100%) 180 m%/s (at 100%)
s F

& I 1715 Pa (at 100%) 3479 Pa (at 100%)
Pressure

=

Lyt 460 kW 890 kW
Driving power

FZE3N

TR 6000 V 50 Hz

Power supply

n

é”wﬁ‘ Ay rEVT77 (65%% v 7)

tarting type

B #

Number of 2R 2/
fan units

2-3-3 BRH U MR

PRy 7 P, ENRAZEEKS €S0, 3
—F RV RO Z BB LTV 5, BRARDIZRIC
DT, BE AT S OB GEBRIC X ) IR % e L 7z
T/, b AVHEERITIRICIE, BHERIT S DR R
AR L R R, MR EORWRAZRIET %
V=T HRE LTV,

« I—F = EF25 TEET

- BEGAR D EH19 AT

CJREFREAR EH0fEFT (NI D 7221
PRIV — N D EFILEERT (BHEl D 7207)

2-3-4 ETHIEME
bYARIVNIZIE, P YAVNERBERESRT A0 0
el AN R, —WRAb i W R E e O], L
ZWIETS % 720 O )i G 2 R E LT b, BT, Z
NS EHIMG % — R AT 5 BT 2 3R ST SRR E L
TWwho
AR ERE 24 (R x 1, AAElD x 1)

04-04 02/202

FH2 HHmbEs 8
Photo 2 Exhaust fan

ALK FERMEE C 2/ (WY x 1, AAED) x 1)
- Jai) G E AE (NEY x 2, AhED x 2)
- BT ]

2-3-5 B)Jy - HIEEE R

PEEES, AR 2 G5 2 By Eeh, RS
SIS 3R - BBl 2 AT O AR 2 X L Tw
5o

- GIAE AT]
- PRJEbE D ATH
- il D ATH

MR EERE 2

- HEpHIEAR o 3T

- B L —#% 20

R Y ED (= SN

2-3-6 HEA - R

PEEROWA - W e CHERBE DML - 53 % T 5720
DA HREL TS,

cRHFZ L= 133 (10tx1, 30tx2)

A H 1B
3. MNEET - EEIEER
3-1 B B

R AZEATE NV RIVNDZRERIE, N v R IV
FBOVRIERE LR O S5 7 b &Rl LTt

INFZ R No. 202 (2004-1)



JE D BREE A SR T > AV ISR A

‘A%: I

WA

-—
Motor cooling
air

WA LT B
Motor cooT’ing :m:

“&wgﬁ

air

=4

AR HAWAWN
NVANENE NEANEANE

A

2 Wi

Fig. 2 Sectional view

JB 51
Flow

ST RE L7z 9Rabg cls | L, TR Lok
P OHERT %o BWARINIVLALTIIMICEE ShTnb 7
B, BAEYTOMICHER IS E STV A NED b v 4
WIZDWTIE, #fT 7 FAFEEICR V.

HIZ, WED N AVOMER Y 7 MiE, b RIVEE
KOH S WSAFTNHEEME E ToOMI, 4HED bR Lo
BB B (b 2 ROV B % RIFTHEY 2 2 &0
EoTHF 7 MEAER) »5, WED b ROV OETE R,
FHETHERHLTWS, ThE, BKY 2 basar s
) — MR TES N EARRER TH Y, MBI A
VPO TIHEIZL DI SN TWDE T & T, LENIE
b 2T b Y A VISR R D, V— NEEDS
REEL SN TVDEILIZE D, DD, F7 FO®E
Wz, KTl AT ) K ORI T T e CRERL S 4B R
MY EEA L, RFTWICKIEZEIBEOREEL %,

B, ¥ 7 PANENEEOFEHIZIE JSME Data Book
SFOBIBBEMEL, HFHOBELEME TSI L2
DEET S, L L, HEMY &7 M, ficidsl)
W WERET 2 PERELTWA72®, JSME
Data Book 2D IARENC & 2 E NI OB EIIHEE T
BHolze I, WAYFAHRET B &, FBOIHIAREK
WEBHMEL D & WEHEEL RS @S 5
LS, MEOBERICE VIERIN TV S,

2070, ENBEMEARIFICERTLIEI2LD,
PEJR S E s T — O v S HIRIC R AT 2 BRNDSD -
72

nﬂ :7‘ Air conditio
: .miiﬂi !HHE at20C
B0 £ 28 e e ; g e 12 ke/m
-!EE““HHHI 100%]

]
2
2
a
g 1120 0 8 A T e
51
f; :: ' pail ] 390 (%)
- ] L
= 7, ol
= RN
2 Vo
i o O
5 ral L 5
\ i
7 i e, 5 =
0% AT
B AT e
B
By i8]
ﬂlgﬂﬂ
. EEE
5 Ll BN
7 N IRE
£ !Ih‘lia
a EEE
Bt
E i R
o i
S o
100 200 300 (m%/s)

Ji, & Flow rate

X3 FErEE (NED)

Fig. 3 Performance curves of fan

Z T, EIHRIAMEE EMEICHET 5720, #HEhD
D EOETIEERE R, BAERNT & BRI % OFH L C
BET L7zo AFBE, BAEWAT ORI OBIRZ L~ DX
ISASILERINZE ) R L, 08T (#onziEko
Em IR~ OB ICZ L) 2RISR THi ) 2 &
DTEDINRNEFHETH %,

3-2 H{ERERT

FRHAE S #E & f I L 7= B 2% 0 0% 4 3 AT &
D, FIBAMEMATIC L D EIIHRI OB & fERE L 72
fEdT R GL Lzlias ) AR 4R L, £ &M
FERIDEBY L L7

WINOWMA ) FICB T, FEMEIC L A%
KIFICHEZ 2HETHEEE L 725 TB—ND D 5 2 L AR
EN7ze HEHBREOBEIME PR O BEFE ) R KIC
DML, SRETEIIEDSFA T NS EHTICIZE
NI DA RS UETH > 720 T ORI I, i
NGOIREZMRT L EI2L D, GLhoAdd 21N
A Z BLiE 5 & & CTHEBLL 720 A O B E AL,
ERICOWTIE, 7 MERDHEMETH 255, BAHRHT
TN A IREE DR TH - 72720, AT
I PE L7z,

JEJRIARIA RRNT IR IR DR OB SN2 D
DEFHL, R5I1RT, KB LIZBWTIE, R HE
DM REMRT H LDV TELRDP oA, ZOMOXIE

INT IR No. 202 (2004-1)



JE L BRBE SR T > A VSRR A

<IX[H1>
Duct 1

<XMH2>
Duct 2

<IX[H 3>
Duct 3

E4 BoEfgiegs 7 b

Fig. 4 Ducts for numerical analysis
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Table 3 Analytic conditions
HLiE 7V RNG k-¢ €7V
Turbulent flow model RNG k-¢ model
BESE R popx el
Wall condition Logarithm rule
AN —EfA (50 m/s)

Entrance condition Constant inflow (50 m/s)

%k R

Exit condition Atmospheric pressure
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Fig. 5 Ducts with means of pressure loss reduction
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Table 4 Coefficients of pressure loss
(Obtained by numerical analysis)

XX 57 AT JEJIREAREL
Test section Duct type Pressure loss coefficient
It L 5
1 Non-pressure loss reduction duct ’
IR A ) 19
Pressure loss reduction duct ’
IS Sfe fE L 6l
5 Non-pressure loss reduction duct ’
IS4 )1
Pressure loss reduction duct "
AR S L 75
3 Non-pressure loss reduction duct ’
A A ) B
Pressure loss reduction duct ’
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Table 5 Coefficients of pressure loss
(Obtained by model test)
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Test section Duct type Pressure loss coefficient
A S A L 36
1 Non-pressure loss reduction duct )
IG5 28
Pressure loss reduction duct ’
AR S L 48
) Non-pressure loss reduction duct )
R A D 19
Pressure loss reduction duct )
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