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THE EXAMINATION OF ACCURACY OF FIRE-DRIVEN FLOW SIMULATION
IN TUNNEL EQUIPPED WITH VENTILATION

Yong-Jun Jang,*1

Chang-Hyun Lee, Hag-Beom Kim' and Woo-Sung Jung1

Numerical methods are applied to simulate the smoke behavior in a ventilated tunnel using large eddy
simulation (LES) which is incorporated in FDS (Fire Dynamics Simulator) with proper combustion and radiation
model. In this study, present numerical results are compared with data obtained from experiments on pool fires in a
ventilated tunnel. The model tunnel is 182m(L)*5.4m(W)*x2.4m(H). Two fire scenarios with different ventilation rates
are considered with two different fire strengths. The present results are analyzed with those from LES without
combustion and radiation model and from RANS (k— €) model as well. Temperature distributions caused by fire in
tunnel are compared with each other. It is found that thermal stratification and smoke back-layer can be predicted
by FDS and the temperature predictions by FDS show better results than LES without combustion and radiation
model. The FDS solver, however, failed to predict correct flow pattern when the high ventilation rate is considered
in tunnel because of the defects in the tunnel-inlet turbulence and the near-wall turbulence.
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Fig. 1 Geometry of ventilated tunnel model and the analyzed
positions for fire-driven flow simulation with FDS
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Table 1 Fire strength and ventilation rate condition for

simulation
. Total heat
Case Fuel rel_elase_zrate GUALD sp_fed Vs release rate
(kgs” m™) (ms) (MW)
a 0.065 0.85 225
b 0.058 2.00 2.0
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