Journal of the Korea Academia-Industrial http://dx.doi.org/10.5762/KAIS.2014.15.5.2533
cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 15, No. 5 pp. 2533-2538, 2014

A Eelel A HET o B S84 B

Y, UEE
st ARSI, A sD st JAE st

Analysis of fire hazard of karaoke utilizing the fire simulation
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Abstract In this study, 2-zone model CFAST software was used to predict the fire hazard of karaoke. Model is a
three-dimensional unsteady state. Accuracy of CFAST is verified by comparing result of CFAST analysis with result
of real fire experiment. For analysis results, the oxygen concentration were reduced to 10% within 5 minutes in room
S, the carbon dioxide concentration were increased to 5%. Therefore, at the enclosed space like karaoke, we can
predict that dangerous situation would occur and people be suffocated because of toxic gas.
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[Table 1] Recommended size limit of compartments

Group Conditions appropriate Conditions consider Corridor flow algorithm
(L/ W) L/W<3 3<L/W<5 L/W>5
(L/H) o L/H<3 3<L/H<6 L/H>6
(W/H) .. W/H> 0.4 0.2< W/H<04 W/H<0.2
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[Fig. 1] Multi-use establishment number of fires
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[Fig. 4] Temperature data of real fire experiment (Room 5)
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[Fig. 5] Upper temperature data in CFAST(Room 5)
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[Fig. 6] Gas concentration data of real fire experiment
(Room 5)
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[Fig. 71 Gas concentration data in CFAST (Room 5)

[Table 2] Effect of O, concentration to human

Ox;
veen Effect
concentration (%)
Reduced concentration,
13-16 ’
Sickness
Dizziness,
10-13 .
amnesia
Loss consciousness,
6-10 ’
Crick
6.0 Decreased repiration rate,
Cardiac arrest
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[Table 3] Effect of CO, concentration to human

Carbon dioxide Effect
concentration (%)
34 Breathing disorder,
Headache, Vomiting
6 Increased respiration
8-10 Loss consciousness
20 Central nervous system
disability
30 Lethal dose
Table 3= olitslgta F=d we} A v]X]= <
9 e, o2 Hlero 2 CRAST $14S B4 o)t
etk FEE AFEW 120% F-olA wAysr] AlF
ao] 240z 5%7HA] =Eah o] F-= 240%3t Bt 4%
2 RAFEE A WA F 5% o] THAN, FE
59 Fgo] BHT A0 o gk
3. 82
B At wagel o) 91342 243 98 2

2537

FEE o] 83t d4] 23 CFASTE AH8-35k9 3
AR §A5ka ﬁtﬂ é% BAsk ek eAE
Zo|7] 913l CFASTY] a4 Ao} 2A Al e
T} v AL o] E Bote] A& Arks vheT 2tk

AA AF Ao LxTa IS AHEE oF 240

Z HolA a7k HASA et Sv, 480zl o
Al %71 700°C 7HA] &2b71 &7 A sk 2
HojErh CFASTY] sjAda) oA
e ofzke] @ 2h= AN A
AA AE Ao T0Z © 27
A A% Ao s ¢
Nx}] AN A oA =
Flol|l A 5wwke] Ak

[e]
e ¢

pile)

AL

o]t}
A=
7] 2191 A1 14%7}
. CFAST @14 d3+=
=74 10%el 7PEAl 3zt Al
o]¢} CFAST el A9
Ao Qo] 9=

Ao A7t

Aol Lheht

=
[

e

L

L

)

ro —Q re oy o

> o

w Prooo
i,

o2

B

o

e, 2
e
N

2
o
fl ol

i oX

£

=

HHEH 360
oF 4%E A5,
CFAST 314 A=
A AAE] AYERe} 350200 5%l =g
Ay ahs g W Fo] EAeh 480% 77}21
2 4%° FAS T it AEE B
AA AE

OPF
1—r1
ru i

T

>
o

ol

> 3

il

o
o
o
"
Q
N
rlr
o

riW

it
i

F

L
2L
N
}L

=

o

o 2
E=)

¢

X
pa)
o

it

o
2L

Al
B

E

CFAS o]
A AR AF ol
2] 8187 ol e
QER PSS RE

> %
o

TFT

]

o

o

2

o%
[e%

u
N

M

¥ o mot [k
o oz
ek
fron 4y o= off

A

o

ew Asz A,



e 7| &38R A5 A5E, 2014

References

[1] Walter W. Jones, Richard D. Peacock, Glenn P. Forney,
Paul A. Reneke, Kevin B. McGrattan., "Fire Simulation
Practice", Donghwa, 2007.

[2]1 Y. H. Yoo, Y. H. Choi, O. S. Kweon, et al., "Real Scale
Fire Test for the Karaoke Fire Risk Analysis", Journal
of KOSHAM, Vol. 12, No.6, pp. 001~006, 2012.
DOI: http://dx.doi.org/10.9798/KOSHAM.2012.12.6.001

[3] S. K. Lee, "Introduction of fire simulation", A-jin, 2008.

Z! Eil PH(Tae Kwon Kim) (X359

1981 39 ~ 19954 89 : &
AARTY 4%

<FHAIEOR>
e
8 & HE(Jong Choel Park) (=59

02013\ 24 : At 71 AARs
A8t (3hAh

*2013d 3¢ ~ @A : Addta
ZIAA s A8t th A

2538





