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An Experimental Study of Smoke Movement in
Tunnel Fires with Natural Ventilation
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ABSTRACT: In this study, reduced-scale experiments were conducted to analyze smoke
movement in tunnel fire with roof vent. The 1/20 scale experiments were carried out under
the Froude scaling using gasoline pool fire ranging from 7.3 to 154 cm in diameter with total
heat release rate from 1.0 to 846kW. In case of 1 m high vent, smoke front reached to the
tunnel exit at about 16 sec delayed with ventilation. The delay time grew longer with the
vent height. The temperature after the vent was lower than that without the vent. The exit
temperature declined maximum of 20°C after passing the vent. It was confirmed that the
thickness of smoke layer was maintained uniformly under the 25% height of the tunnel
through the visualized smoke flow by a laser sheet and the digital camcorder.

Key words: Tunnel fire(E1'd34]), Smoke movement(d7)A %), Ventilation(37]), Froude scal-
ing(Froude AA}), Visualization(7}*] ).
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Fig. 2 Schematic of the tunnel and the position of thermocouples.
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Table 1 The model and full-scale heat re-
lease rates in each pool.
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D (cm) Q (kW) Qr (MW)
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Table 2 Reaching time to tunnel exit and velocity of smoke front
With vent Without vent
Vent height=0.2m Vent height=0.6 m Vent height=1.0m
Q [kW] tﬂs— Fal [S] ment
trs-n sl Vaew | tns-nlsll Viw |tns-nlsl| Viw
1.0 37.92 0.145 42.9 0.128 46.53 0.118 30.44 0.181
146 34.62 0.159 39.83 0.138 42.0 0.131 25.57 0.215
25 306 0.18 34.0 0.162 35.66 0.14 24.16 0.228
47 23.525 0.234 25.65 0.214 26.78 0.205 19.26 0.286
8.46 176 0.313 185 0.297 19.65 0.28 16.65 0.33
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Fig. 3 Smoke front velocity.
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