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The Analysis of Fire-Driven Flow and Temperature in The Railway Tunnel
with Ventilation
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ABSTRACT

Fire-driven flow and temperature distribution in a ventilated tunnel was analyzed by Large Eddy Simulation using
FDS code. The simulated tunnel is 182m length, 5.4m wide and 2.4m height. A pool fire was located 112m from
tunnel entrance and was taken as a heat source of 0.89m” The heat is assumed to be released uniformly throughout
the whole simulated time. The fire strength was 2.76MW and the fuel burnt was octane.

The parallel computational method was employed to accelerate the computing time and manage the large grid points
which is not possible to handle in the one CPU. The total grid points used were 2.4x10° and 7 CPUs were used to
calculate the momentum and energy equations. The simulated results were well compared with the experiments.
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Fig. 1. Schematic diagram for ventilated tunnel model for simulation with FDS

Fig. 2. The mesh partition of tunnel-model grid for parallel computation of FDS
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Fig. 3. The temperature distribution in the tunnel with ventilation (C)
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Fig. 4. The velocity and temperature distribution in the tunnel cross section
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Fig. 5. The vertical temperature profiles at different positions from the fire source
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