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ABSTRACT: A transient 3-D numerical simulation was performed to analyze the fire safety
in a railway tunnel equipped with a mechanical ventilation system. The behavior of pollutants
was studied for the emergency operation mode of ventilation system in case of fire in the
center of the rescue station and near the escape route. Various schemes of escape route con-
struction for connection angle(45°, 90°, 135°) and slope(10°) were evaluated for the ventilation
efficiency in the fire near the escape route. From the results, it was shown that the mode of
the ventilation fan operation which pressurizes the tunnel not under the fire and ventilates the
smoke from the tunnel under the fire is most effective for the smoke control in the tunnel in
case of the fire occurrence. It was also shown that the blowing of jet fan from the rescue
tunnel to the main tunnel should be in the same direction as the flow direction in the main
tunnel arising from the traffic and the buoyancy.
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Fig. 2 Computational mesh of the tunnel.
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 (cross section)

{smoke curtain)
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Fig. 4 Scheme of the ventilation system in
tunnel.

ANg BEs] A3 Al e A=y FUE
Gl Ztol Fig. 19 402 HE3gr o4
249 =¥ SATZEI F/4Ee] "tk b8
Hog ZFrsteE Aow sHAs A uwaa #
Ao nejd HAd @4EE BHMWY o élﬂl
CO &8 HolW o A 2F9 F= @
£ A 12 7EsPT

al
=

SIA Alule| e

2 ATodAE A AF7E 2& Y A7)
Hed v AR 43 s o] A
Ze) A Ae Fig 194 vebd vig} o)
A zre] g ‘?J_XP**OE—_ Z7tete] A 2A &
108 Fo] BsMW= Hol &gt} o o Fd&
B BMWE AAHA FAH Az
% 15%0] "d. At LAF REL I
FAgon AAsQon, 42 dFe AH
22m’7t Axshe Ao uAFAT A A A5
7b2ob 4 W&o BA(CO 3330 mg/MW) 10w
of 1A 35MWE 84 A=A Al 116,550
mge COZF 442 F lon, oy da 1% Y
o M AAH FH2 M)V BAFHE Ao

© o

2 7Mgsd, AW CO 2% vx 1ge <
4567 ppme FEE 9u|dt}. ol 3 wAl 10
B F A 49EH 3B5MWA ol23& o 3

2ol e

>~
N

CO2l A7} 4567 ppmol o]
slthe ot

i

— (fresh air)

Fig. 5 Operation of ventilation system in
tunnel fire.
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(d) 120sec CO

(e) 600sec CO

(f) 900sec CO

Fig. 6 Temperature distribution and smoke concentration inside the rescue station.
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Table 1 Computational cases

= — — =»: Direction of ventilation

=—————  Direction of traffic and buoyancy

Case 2 Case 3 Case 4 Case 5
— PSS
-- --

-
‘-

90" connection 90° connection

—m Ym

0" slope 10° slope

45" connection 135" connection

—E

0" slope 0" slope
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Fig. 7 Temperature versus time at the gate
of the center cross passage.
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Fig. 8 Smoke concentration versus time at
the gate of the center cross passage.
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Fig. 9 Temperature distribution near the escape route(600sec).



(a) 90"connection, 0°slope

(c) 45°connection, 0°slope

(b) 90°connection, 10°slope
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Fig. 10 Smoke concentration near the escape route(600sec).
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Fig. 11 Scheme of three escape routes.
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Fig. 14 Temperature distribution in front of
the cross passage.
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