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Visualization of Smoke Flow in the Subway Fire
Kyung Chun Kim, Sang Moon Kim, Chang Jin Choi and Hae Gon Jung
Abstract

In this study, the smoke flows of the inner subway station were visualized through a numerical
analysis and visualization experiment in the subway fire. A transparent acrylic model was designed
and installed as 1:25th scale-down as the actual subway station by using geometrical similarity. The
properties of subway fire were reconstructed according to Densimetric Froude Simitarity. The 47 to 53
ratio of the mixed air and Helium was inputted in the inner acrylic model to describe 1MW fire intensity
with reference to the experiment paper. For the same time, the fire smoke from a smoke generator
was inputted in the inner acrylic model with the mixture. At this time, the buoyancy effect of Helium
gas went up the smoke to the acrylic model. When the sheet beam of Ar—lon laser was given out to
the top and stair of subway model, the digital camcorder took the images of the scattered cluster of
smoke particles when applying the smoke management system and PSD.

Key Words :  Buoyancy Effect(S2&1t), Densimetric Froude Similarity(ZctS S &FAH)
PSD(Platform Screen Door, S2& A3 TO)
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Table I. AAl AZE= HE FAERA
Full Scale Values
HRR Diameter Smoke Flow | Temp of
(MW) (m) rate(m>/s) | Smoke(C)
1 0.98 5.8 267
4 1.65 19.4 369
10 2.46 45.4 446
20 3.33 84.3 515

Table 1. 223 w& FAEZAX

‘Mixture

Reduced Scale Values ;
Ratio

Smoke Flow
rate(m>/s)

Temp of
Smoke(C)

Diameter
(cm)

(TAT/\?) ' Air He

1 4 116 267 47 53

4 6.6 372.48 369 40 63

g.84 871.68 446 31 68

13.32 1618.56 515 26 73
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