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An Experimental Study of Smoke Control in Tunnel Fires with Jet Fan
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Abstract. In this study reduced-scale experiments were conducted to analyze smoke movement in tunnel fire with
jet fan. The 1/20 scale experiments were carried out under the Froude scaling using gasoline pool fire range from
6.6 to 12.5 cm in diameter with total heat release rate from 0.714 to 4.77 kW. In the case of fires under the 2.5
kW, backlaying was reduced about 40cm and smoke was effectively controled in downstream of the fan when
operating the fan. The smoke layer was moved down and the ceiling temperature was decreased compared to that
of without fan case in upstream of the fan, but the temperature in the lower part of the tunnel was increased.
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Fig. 1. Photograph of the reduced tunnel.
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Fig. 2. Schematic of the reduced tunnel and

the position of thermocouples.
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Table 1. The model and full-scale heat release rates in each pool.

D(cm) Qu(kW) Qr(MW)
6.6 0.745 1.333
73 1.0 1.79
8.3 1.46 2.629
10 2.5 4.482
12.5 4.77 8.572
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Fig. 3. Ceiling temperature distributions in the tunnel at 200sec.
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Fig. 4. Temperature progression as a function of time with
2.5kW fire.
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Fig. 5. Elevation of interface according to N percent rule.
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