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ANALYSIS OF STEADY FIRE-DRIVEN FLUID FLOW FOR RAILWAY TUNNEL BY DIFFERENT
VELOCITY CONDITIONS AT THE END OF TUNNEL

D.C. Lee,*1 D.H. Lee,! WS. Jung1 and S.H. Park'

In this study, CFD(Computational Fluid Dynamics) analysis of the steady fire-driven fluid flow for the
performance test of ventilation at railway tunnel between Heuksok and Nodeul Station from Seoul Metro 9 is
performed. There were fans with exhaust and intake modes and each was installed at the middle and both ends of
the tunnel. For this test, the pool fire source of methyl alcohol with 1.5MW and smoke generators were installed
between the middle of tunnel and Heuksok Station. In this test, the smoke behavior from natural convection was
observed for 10 minutes from the ignition of pool fire and then fans with intake-modes at both sides of Heuksok
Station and exhaust-modes at the middle of tunnel and nearby Nodeul station were operated. In the analysis, the
effect of fan-on with intake mode located in the opposite side of the tunnel nearby Heuksok Station on fire-driven
fluid flow is studied on when the boundary conditions of fan-on at the tunnel between Heuksok and Nodeul Station
are the same as test. FLUENT, a commercial CFD code, is used for this analysis.
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Fig. 1 Selected Part of the Tunnel for the Test.

Fig. 2 Representative cross section of the tunnel.
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Fig. 3 Ventilation Mode and fire position.

Table 1 Capacity and position of ventilation fans

Position A B C D
Flow Rate 2550 | 2720 | 2,040 | 2,040
(m3/min)
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Fig. 4 Measuring Sections.
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Fig. 6 Measuring Points in Section 1.

Section 3.
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Fig. 10 Velocity Vectors around the Fire Source.
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