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Abstract - Gas system fire extinguishing
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equipment is a very economically useful facility,

but if it is not used for a long period of time after installing the equipment, there is possibility
of rupture due to corrosion of containers and operation errors of equipment systems, and this

is very dangerous. However, it is impossibl
is operating normally. If gas is temporarily

e to experiment to check whether the equipment
released into the enclosed space due to rupture

and malfunction, it can cause serious human damage due to gas suffocation. In this study,

based on the suffocation death accident of
path of released gas and the possibility of
3D scan and FLACS.

gas system fire extinguishing facility, the inflow
death and time to death were estimated using a

Key words : numerical analysis, fire extinguishing system, gas asphyxiation, FLACS, damage as-

sessment
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Table 1. Accident case for gas type fire extingui-
shing facility

Date Location Damage Gas
08.09 Nonsan University Death 1, Injury 1 | CO2
‘11.09 Incheon Korea GM Death 1, Injury 2 | CO2
‘14.03 S Semiconductor Death 1, CO2
‘15.04 Gyeongju Hotel Death 1, Injury 2 | CO2
‘18.06 Army unit - 1G541
‘18.06 | Prevention of disasters Death 1 [6(0]
‘18.08 | Seoul shopping center Injury 2 Cco2
18.09 S Electron Death 2,Injury 1 CcO2
‘18.12 Natural Museum Injury 13 HCFC
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Fig. 2. Photograph of accident extinguishing faci-
lity room.

22. #% 7Y

HIol= ARLE ATAs] s ot
A A E ol &M AA Al @& A
Sl Ajdshe 71 el Wol AREE AL Sl
TN ZIHE AEsted AA A AgA
LT dAS 3D 22 FAYLe T mdHs
17l FLACS L2035 283 HakfAsl4
FAFGoRH Al GA Thxe] FAA Rt A
o] ol2= AZHE EEIAT A 7 T
wetaat stk Al @) R T2 S
A mdgog xHa] fJeiAE 3D =
&bl g BF A= oY A
Weh= A]le]l 2ol 3D 2UE
FAHNE I AL AE 7L B T
Hisl @4 4HE Iz B&Est Al

o, of

Y
1
=

ofd
TS
tlo

033%

Of

")

Oﬂz‘irﬁ’ﬂ o

(- T DA = R S e A -

t
Y

KIGAS Vol. 24, No. 2, April, 2020

Fig. 3. Reconstruction of the accident site using

3D scanner.

Fig. 4. Converting 3D scanner model to CFD
based model.
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Table 2. Modelling information for CFD analysis

Contents X Y Z
Control volumes (m) 58 53 43
Min control vol size (m) 0.16 0.08 0.12
Max, control vol size (m) 0.87 0.67 0.87
Max percentage difference (%) | 23.43 | 53.14 | 43.49
Occurred at indices 4 17 37
Max aspect ratio 3.88
Total of control volumes defined (ea) 132182
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Fig. 5. Result of grid generation for 3D model.
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AT below below
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Table 5. Influence on human body by CO2 con-
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