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An Experimental Study of Smoke Movement in Tunnel
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ABSTRACT

In this study, reduced-scale experiments were conducted to understand smoke movements in
tunnel fires with the natural ventilation. The 1/20 scale experiments were conducted under the
Froude scaling since the smoke movement in tunnels is governed by buoyancy force. Three cases
of experiments, in which a natural vent location varied from 1 m, 2 m and 3 m from the fire source
symmetrically, were conducted in order to evaluate the effect of the position of ventilation sys-
tems on smoke movement. In case of a pool whose diameter is 4.36 cm, the temperature of smoke
layer passed through the vent was maintained 7~8°C less than that of smoke layer without a vent.
In case of a pool whose diameter is 5.23 cm, the average velocity passed through the vent was
decreased when it was close to the fire source. And the maximum delay time was 3.86s. In CASE
1, the ceiling temperature was decreased by approximately 8°C and the vertical temperature was
decreased by approximately 7°C. In CASE 2, both ceiling and vertical temperature were decreased
by 3°C and in .CASE 3, they were decreased by 2°C each. It was confirmed that the thickness of
smoke layer was maintained uniformly under the 25% height of tunnel through the visualized
smoke flow by a laser sheet and the digital camcoder.
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%3l 1-1. Photograph of the reduced tunnel.

%] 1-2. Photograph of the vent section.
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%8 2. Schematic of the thermocouple arrangement in the reduced tunnel.
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Z18 3. Temperature variation at T6 with D=4.36 cm
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Q : Heat release rate - ZkW]
V : Velocity - 45 [my/s]

t : Time - A]7Hsec]
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