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ABSTRACT

The main objective of the present study is to investigate smoke propagation in railway tunnels with
rescue stations. In particular, based on measurement of HRR (heat release rate) for pool fires formed
at different locations, the influence of fire source location on smoke behavior is examined. The fuel
is n-heptane and pool fires are generated with a square length 4cm. With the use of MVHS (Modified
Volumetric Heat Source) model for fire source, extensive numerical simulations are performed by
using the commercial code FLUENT (Ver.6.3) Predicted smoke temperatures and smoke propagation
are discussed. From numerical predictions, it is found that ventilation systems may be necessary in
the railway tunnels because the smoke moves along the tunnel, and consequently it enters the non-
accident tunnel. It is also confirmed that the cross-passage and fire protection wall systems contribute

to control the smoke.
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Figure 1. Measured mass burning rate of pool fire.
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Figure 2. Measured HRR of pool fire.
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Figure 3. Schematics of the modeled railway tunnel.
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Figure 4. Comparison of estimated ceiling temperature with
measurement for case 1.
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Figure 5. Predicted CO, distribution for case 1.
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Figure 6. Predicted CO, distributions and flow velocities
inside the cross-passage at 600s.
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Figure 7. Predicted and measured ceiling temperature for
case 2 at different times.
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Figure 8. Predicted CO, distributions for case 2 at different
times.

o EUE B2 BF A3 Yo 475
nol WehHe] me pude] 9P FA ek

0.02
0.01
0.00

Height [m]

o

b1 0Z 03 04 05 05 07

Width [m]
(a) at C1

Cco
0.06
0.05
0.04
0.03
0.02
0.01
0.00

02 03 04 05 06 07 08 09
Width [m]

(b) at C5

Figure 9. The estimation of CO, distributions and flow
velocities inside the cross-passage at 600s for case 2.
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