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Hazard analysis by fire simulation in an apartment fire
Tae Kwon Kim'- Woo Sub Cha
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Abstract: This study predicts damaging risk factors in apartment fire situation by using CFAST. The software
was developed by Building and Fire Research Lab, that is government affiliated organization of the National
Institute of Standards Technology. This analysis scenarios werec well verified by experimental results. Situation of
the living room and the second room as well as the bedroom tends to be qualitatively the same with the ex-
perimental data. In case of apartment fire, it is predicted that they have been got into trouble with dizziness,
badly vomiting and paralysis symptoms due to short oxygen and excessive carbon dioxide when persons were
left out in the living room or second room.
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Table 1: Occur along the fire place and Casualties
according to location (2011, 2012)

2011 2012\d
Location | Location | Location | Location
of fire |casualties| of fire |casualties
(Cases) | (People) | (Cases) | (People)
Dwelling 10,645 883 10,691 1,037
non-Residential | 16,388 696 15,966 880
Vehicle 5,501 114 5,506 130
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Figure 1: Drawing of fire target [5]
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Figure 2: Simplified modeling of fire targe
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Figure 3: Temperature distribution in the bedroom
through the fire reproduction experiment [5]
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Figure 4: Temperature distribution in the bedroom
by CFAST analysis [6]

1000 T T T T
000 ] Temperature at Living Room E
ity
800 . [N 3
700 I ﬁﬁ
T i LR

Tempsralure("C)
g

200 : '; E
200 4 . j -~ Top 3
1 Height 2.0m
100 4 i Height 1,5m
Height 1.0m
9 T T T L]
o 00 00 00 1200 1500 1800

Time(sec)
Figure 5: Temperature distribution in the Living

Room through the fire reproduction experiment [5]
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Figure  6: Temperature distribution in the Living

Room by CFAST analysis
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Figure 7: Temperature distribution in the Second
Room through the fire reproduction experiment [5]
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Figure 8: Temperature distribution in the Second
Room by CFAST analysis
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Figure 9: Gas concentration distribution in the bed-
room through the fire reproduction Cexperiment [5]
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Table 2: Human response by oxygen concentration [7]
Oxygen
yg_ effect
concentration (%)
Tidal volume decreases,
21-17 .
Lack of judgment
17-14 Rapid heartbeat, Dizziness
14-11 Vomiting, Paralysis
9 Unconsciousness
6 Dying
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Figure 10: Gas concentration distribution in the bed-
room by CFAST analysis[6]
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Figure 12: Optical Density in rooms

Table 3: Relationship between the optical density
and the visibility [8]

Optical | Viewing dis- o
. Situation
Density tance(m)
0.1 20 - 30 Smoke detectors work
0.3 5 Hinder refuge
0.5 3 Dark feel
1.0 1-2 Front of the invisible
10 02 -05 Guide light is invisible
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