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Experimental Study on the Designed Ventilation System
Performance at Rescue Station in Tunnel Fire
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Abstract In this study, the 1/35 reduced-scale model experiment were conducted to investigate designed ventilation
system performance at rescue station in tunnel fire. A model tunnel with 2 mm thick of steel, 10 m long, 0.19 m
high and 0.26 m was made by using Froude number scaling law. The cross-passages installing escape door at the
center were connected between accident tunnel and rescue tunnel. The n-heptane pool fire, 4 cm x 4 cm, with heat
release rate 698.97W were used as fire source. The fire source was located in the center and portal of accident tunnel
as worst case. An operating ventilation system extracted smoke amount of 0.015 cms. The smoke temperature and
carbon monoxide concentration in cross-passage were measured to verify designed ventilation system. The results
showed that, in center fire case without ventilation in accident tunnel, smoke did not propagated to rescue station.
In portal fire case, smoke spreaded to rescue station without ventilation. But smoke did not propagated to rescue
station ‘with designed ventilation.

Keywords : Tunnel fire, Reduced model, Rescue station, Ventilation system, Smoke propagation
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Table 2. Velocity and travel time of smoke propagation

sidalel A 0.6 m 1.75 m 28 m
22 Hy 0.165 0.121 0.109
Q7] A &5 () EESL
iz 24 ¢l AlA €d 0.976 0.716 0.645
Hd 24 &4 4 By 3.66 14.47 25.78
( 2 B o ) E%_“/\]Zl'(s) = HE
A4 Hy 21.65 85.61 152.52
steato]l Ag 135 m 2.5 m 3.7 m
A7) Ag 2% Z4 HY 0.246 0.171 0.078
w7 24 9e (m’s) A By 1.455 1.012 0.461
Hy 47 A 4 By 5.48 14.63 47.26
(514 ) g A7 ©) Z4 HY
AlA B4 32.42 86.55 279.59
o7 An &% =4 "y 0.106 0.028 0.012
vi7] 2A (m/s) A gHd 0.627 0.166 0.077
(Hd o4+ AN Z4 Hy 12.71 88.27 275.9
N =2 A2 () at ]
A7 Bd 75.19 522.21 1632.25
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