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Ventilation System for the Higashiyama Tunnel

2N | S B S A

by Wataru SUGIYAMA, Nobuyuki KATO, & Shinobu NAGAYOSHI

Ebara’s transverse ventilation system, featuring concentrated exhaust, has been installed in the Higashiyama Tunnel in Nagoya City.
This system is an outcome of intensive research on a ventilation system capable of removing both vehicle exhaust gas and smoke
which may result in vehicle fire in the tunnel, including supplying fresh air into the tunnel. Air pollution factors had also been suffi-
ciently worked out. Ebara ventilation system includes that installed at the Midoribashi Ventilation Station (for one direction) and the
ventilation control equipment for the entire length (for both directions) of the tunnel. The following outlines the system which has
been operating smoothly since March 29, 2003.

Keywords: Higashiyama Tunnel, Midoribashi Ventilating Station, Tunnel ventilation, Transverse ventilation system with concentrated exhaust,
Variable pitch exhauster, Control system of air flow velocity, Quantity control plate, Electrostatic precipitator, Fire test
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Table 1 Design data of tunnel ventilation Table 2 Specifications
by A VIEE D #E 5 3083753 m H OH FERRHLE pias
Tunnel length Inbound 2-laned tunnel Ttem Specification Set
g Dj’% : 52318.09; m 1 A (¢ 2500 mm) | BB, 14/18P, 60KW | 1%
utbound Z-laned tunne Blow fan (¢ 2500 mm) Pole change type Set
Je . 3 V=4 1 A= = .
i SRR BB (§2800 mm) | BB, 12/16 P, 180 kW | 24
Ventilation system Transverse ventilation system Blow fan (g 2800 mm) Pole change type Set
with concentrated exhaust
. — YA (¢ 2500 mm) WA RR, 8/12P, 360 kW | 2%
B L FARtRr e Exhaust fan (¢ 2500 mm) | Pole change type Set
Traffic type Inbound and outbound
one-way traffic (4 lanes in all) PEEBE (¢ 3150 mm) B4, 10 P, 530 kW 3AH
Exhaust f: 3150 Variable pitch t; Set
A GRS L0 #L 3698/ Exhaust fan (¢ 3150 mm) | Variable pitch type ¢
Traffic density (ordinary traffic) | Inbound 2-laned tunnel HERER-IicY TV, AT VL ARG At
TO#; 265415/h Silencer Cell type, Made of stainless Set
Outbound 2-laned tunnel steel plate
EXET s R (iR LY #3610/ I=FR= SR 223
Traffic density (traffic jam) Inbound 2-laned tunnel Corner vane Made of steel plate Set
TYi#t; 36107/h Yo7 v 0% e ICA ,
Outbound 2-laned tunnel . . a0
Damper of change duct Made of steel plate with Set
ACEFHE GEEIRE) LFHE 5 50 km/h multiple wings
Vehicle velocity (ordinary traffic) | Inbound & outbound tunnels BETY) 2— e 285 17T
PRl () 8 18 km/h Blow flue Made of steel plate Point
Vehicle velocity (traffic jam) Inbound & outbound tunnels AT v b AL ’2 i i
KRIUHGRE A GREIR) LY#; 59% Exhaust slot Made of steel plate Point
Percentage of motor trucks Inbound 2-laned tunnel SRHEL L — N AT L AL i
(ordinary traffic) ToH#; 101% e < 1
Louver of concentrated Made of stainless steel plate
Outbound 2-laned tunnel exhaust Set
REVHER A (i) ED#E; 15% HEATRE D B A5 v L A SRR N
Percentage of motor trucks Igbound Zlaned tunnel Control plate of exhaust | Made of stainless steel plate 5
(traffic jam) FOi: 15% port Set
Outbound 2-laned tunnel -
— — S 7 B s 1
iRCIER L EiA e LYt 407 Ventilation control Ventilation control desk Set
Allowable limit of Inbound 2-laned tunnel equipment B
visibility coefficient TOH: 40% BB 2 | i
Outbound 2-laned tunnel Automatic ventllatlon control Set
e Ls ey equipment
R — WAL EY# ;50 ppm ——
Allowable limit of carbon Inbound 2-laned tunnel ?ﬁ@;«{zﬁ%%ﬁ ) 1T
monoxide concentration T OH; 50 ppm Ven.tllatlon transmitter Set
Outbound 2-laned tunnel equipment
S B 17
Relay unit panel Set
S g e § . N ~ EHE R A 8If
sz?!i}ﬂ ENTEMRIA AN (b ¥ ROV 5 Switch gear Set
PR EATO HA) EXR—RIZL T 5, BEmiRAIC b 7i
- - — PN Auxiliz achine ¢ | panel
X V) XS oifti GER, #IR) &7, HICSGmi u;: “;; ;“;fp;mw panel] Set
R (EFSa 4T
2 ~ru
ko7 {) ? b *JF)T\ A % H'J' D:,%D'H‘ VT 5 Local control panel Set
ﬂt%*%ﬁD#%%*WﬁTéﬁﬁ?%%oﬂLz KRS i B A 1%
c:}ﬁﬁfw L 75? , EEZ &:Tﬁ@?\}fﬂ%g*ﬁ ;5: ﬂ?'éﬂo Dust collector equipment | Auto regeneration (dry type) Set
; - - - e (e AU U AR i ELIRREGITEAY '
BORA O RIMRARK MR 5 A (R ectrosite mrecinitat o 13
Electrostatic precipitation | Auto clean (wet type) Set
PER) DRETH B 7280, X EROBEEA—E IRz equipment
N, BABBAESTHHT L, TRMOMONEOE | ¥ R 15t
- - . - N Duct cooler equipment Set
HFHERI D 5 OEFPER T, HRWEOWOLT2 5 0 ——— o
. ) o . 28 3w R A LRSI E 1%
WWEIEDRRNSE Z BTN s, 72, P ALK Instrumentation of taraffic| Ultrasonic type Set
- . R . N , densit: i t
KFOWLGEA DI BT D, Ko iR oy caripmen
WCEDHHEATRETH D, Moz R/IRICEED S
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Table 3 Cases of fire test
E K GBI . KX
K JEGHE o
No. | CKULERD | 0 U %
Test Fire size velocity Exhaust quantity | Remarks
No. | (Area of fire plate) of fire section
1 1 m? 2m/s 0m®/s
2 1m? 0.5 m/s 1270 m*/s
3 1 m? 2m/s 1270 m*/s
4 1 m? 05m/s 0 m%/s
5 1 m* 05m/s 2260 m®/s
6 4 m* 05m/s 2260 m*/s
7 1 m? 2m/s 2260 m®/s
8 4 m* 2m/s 2260 m*/s
KW FEHOK
9 4 m’ 2m/s 2260 m*/s Sprinkler
operation
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