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A NUMERICAL STUDY OF THE VENTILATION AND FIRE SIMULATION IN A ROAD TUNNEL

Jong-Tack Park,1 Chan-Shik Won,2 Nahmkeon Hur™

and Cheol-Hyun Cha’

In the present study, flow characteristics inside a road tunnel are simulated for the ventilation flows due to jet
fan system and flows induces by the traffic. Traffic ventilation is numerically simulated by multiple reference frame.
From the results of steady state simulation of tunnel ventilation, it is found that the proper ventilation is achieved
by the designed jet fan system along with ventilating flow induced by the traffic. A transient simulation is also
performed for the case of vehicle fire in the tunnel reversing the direction of rotation of some fans. The results
suggest that the heat and smoke can be controlled by the proper changing of fan operation mode. The present
results can be used to design proper ventilation system and effective smoke control system as well.

Key Words : E]'d 27](Tunnel Ventilation), 3}4] A] & o] A(Fire Simulation), 25 7|(Traffic Ventilation), A|E.3(Jet Fan)
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Fig. 1 Computational domain
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Fig. 2 Mountain and tunnel portals with moving vehicles
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Fig. 3 Cross section of mesh and ventilation system for steady
analysis (General Mode)
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Fig. 4 Smoke ventilation system for transient fire analysis
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Fig. 5 Transient fire growth and fire-mode jet-fan operation
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Fig. 6 Velocity distribution of steady ventilation simulation
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Fig. 7 Pressure distribution of steady ventilation simulation
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Fig. 9 Change of velocity distribution around the jet fan 6 (from ventilation-mode to fire-mode)
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Fig. 10 Temperature distribution inside tunnel
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Fig. 11 Smoke concentration distribution
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