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A Study of Smoke Movement in Tunnel Fire with Natural
Ventilation
Sung Chan Kim, Hong Sun Ryou, Sung Ryong Lee and Choong Ik Kim
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Abstract

In this study. smoke movement i tunnel fire with natural ventilation shafi has been investigated
with various size of fire source. Gasoline pool fire with different size of diameter - 73mm. 100nun,
125mm and 134mm - was used to deseribe fire source. Experimental data is obwined with 17206 model
funnel test and its results are compared with numerical results. The compuration were carried oul using
FDS 1.0 which is a feld model of fire-driven flow. Temperature profiles  hetween meusured  and
predicted data are compared along ceifing and near the ventilation shaft. Both results are m good
agreement with cach other. In order o evaluating 2 safe euress time in tmnel fire, horizonial smoke
front velocity was messured in model wnnel fire tests and those are compared with numerical results.
According 1o the presence or absence of natral ventilation shafi, ventilation effect are estimated
guantitatively, Finally, this paper shows that computational Dud dynamies{CFD) 15 applivable 1o predic
fire-induced flow in tunngl,
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Fig. 2 Numerical grid on tunnel centre plane and cross-section

Table 1 Fire size of model and full scale
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Qp(KW)
~ 73mm 1,790
100mm 4480 Pussenger car
125mm 497 8530
154mm | R66 54890 1 Van-bus
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3 Comparison between predicted and measured ceiling temperature distribution
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Fig. 4 Comparison between predicted and measured vertical femperature profile
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Table 2 Ventilation effect with heat release rate
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