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ABSTRACT: In the present study a 1D-3D numerical simulation was performed to analyze the
fire safety in a rescue station of a long railroad tunnel equipped with a mechanical ventilation. The

behavior of hot air was studied for the emergency operation mode of ventilation system in case
of fire in the rescue station. The 1D simulation was carried out for entire tunnel region. Detailed
3D CFD simulation was performed for the rescue station area in the central region of the tunnel
by using the result of the 1D simulation as the boundary condition of the 3D simulation. Various

type of cross passage installation were evaluated for the prevention of smoke diffusion to suggest

the optimized interval of the cross passages in the rescue tunnel.

Key words: Tunnel fire(E] 2 3}#]), Ventilation(27]), Smoke control(#]<1), Flow analysis(%
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Fig. 1 Heat release curve in tunnel fire.
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(a) Analysis model for 1D simulation

—> inflow of fresh air form ceiling of the tunnel
e oUtflow of pollutants form ceiling of the tunnel

jet fan in cross passage
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exhaust damper

jet fan (D800 mm)

(b) Boundary conditions
Fig. 2 Schematic diagram of the 1D

simulation for entire tunnel region.
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Table 2 Analysis results for each interval of cross passages from the 1D simulation; results of 1D

simulation are used for boundary conditions of 3D simulation in a next step

Inflow velocity at the interface
between tunnel and rescue station

Interval of

Outflow rate of
pollutants from

Inflow rate of
fresh air from

Cross . . ceiling of the ceiling of the
passages Safe tunnel Tunnel with fire tunnel tunnel

30 m -0.32 m/s 0.31 m/s 492.07 CMS 497.36 CMS

40 m -0.71 m/s 0.72 m/s 494.08 CMS 496.00 CMS

50 m -0.66 m/s 0.72 m/s 492.15 CMS 496.11 CMS
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Fig. 3 Schematic of smoke ventilation system
in the rescue station.
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Fig. 4 Computational mesh of the rescue
station for 3D simulation.
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Fig. 5 The effect of the interval of cross passages on the temperature distribution with time at

the vertical section which passes through the train and fire.
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Fig. 6 The effect of the interval of cross passages on the temperature distribution with time at
the horizontal section which passes through the train and fire.
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