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2.5m

- open(1.80mx0.45m)

I "
A—— Pg ne Py,
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Fig.1 Computation domain and configuration



2 dATelA

Table 29} #o] Case I, I, M, Vo Y 7}A Z $o thsto] Al & o]

2 Fasgh

N +5-(Table 19] No.1)2] 7f# o 5

Table 1. Dimension and location of vents

oF A Bl

Vent No. dimension location of center remark
1 1.6mx=0.95m 1.25m, 0.0m, 1.43m open/closed
2 0.8mx1.7m 2.5m, 1.0m, 0.90m open
3 1.8mx0.45m 0.0m, 1.0m, 2.08m open
Table 2. Combination of parameters
fire size vent No. 1

case 59.5kW open

case I 59.5kW closed

case I 119kW open

case IV 119kW closed
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3.1 CASE 1

3.1.1 Pi~Ps® &% W3}

A 27F 59.5kWolal No.1 7H7-57F €& = 4%, Pi~Ps #1 2 °1A
o] &x W3E Fig. 20 Bl dvt. Piold Pe7bA= 2=7F A=23 A9
HIS2obAl A H AR, ojmu ARl AT PrelMe LRy 25 %

sk, 7h =2 A s Psol 25 35C WeE fAdE B

At o= No.3 755 S L2 &7|7F W& = 7] wiolth

45

40

Temperature[ C]
IS

25
20
15
0 100 200 300 400 500 600
Time[s]

Fig. 2 Comparison of temperature variation
at P1~Ps (59.5kW, vent open)
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Fig. 3 Comparison of temperature variation
at Po~Py, (59.5kW, vent open)
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o (b) t= 200s

(c) t= 400s (d) t= 600s
[ I ]

Eig = =] =] =] = = =] =] =] =] =]

FEo = & 8B & & B F 8 8 & =

Fig. 4 Temperature distribution at the vertical plane of y= 1.0m

(59.5kW, vent open)
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(a) t= 100s (b) t=-200s

(c) t= 400s (d) t= 600s
| TS B

o B = =] [T =1 7l =1 =1 = =1 =1 f= =1

oo o — — —_— - o - (=) =+ o S =

Fig.5 Carbon monoxide distribution at the vertical plane of y= 1.0m

(59.5kW, vent open)
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(a) t= 100s (b) t= 200s
(c) t= 400s (d) t= 600s
_— —  e—
EE B 2 R E 9 BEE B 8 & =

Fig. 6 Temperature distribution at the horizontal plane of z= 1.5m

(59.5kW, vent open)
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(a) t= 100s (b) t= 200s
(¢) t= 400s (d) t= 600s
- [ T B ]
¥OE H &= =y ooE o & s S = s

Fig. 7 Carbon monoxide distribution at the horizontal plane of z= 1.5m
(59.5kW, vent open)
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0 50 100 150 200 250 300 350

Temperature[ C]

Fig. 8 Comparison of average temperature
at P1~Pu (69.5kW, vent open)
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3.2 CASE 11
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Fig. 9 Comparison of temperature variation
at P1~Ps (59.5kW, vent closed)
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322 Py~ Pp®l %= W3

Pio~Pus 399 TARY =2 oA 17
FAHAR, Poo] 2=+ 300C A=E FATE & 5 AT Po= 3199

Aol HAst 7] wEel vE HAEY 227 453 o X No.l

Temperature[ C]

Fig. 10 Comparison of temperature variation
at Pog~Pu (59.5kW, vent closed)
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(a) t= 100s (b) t= 200s

> "z

(c) t= 400s (d) t= 600s
| I ]

a2 [=] =]} [=] =] [=] [=]} f=] = = =] =

2E P = S B~ S Y= R ~ B ™~ S

mEO 7=} I~ 2=} [} 7e) o =+ o o3 =] ]

Fig. 11 Temperature distribution at the vertical plane of y= 1.0m

(59.5kW, vent closed)
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(a) t=_100s (b)t= 200s

v\

(c) t= 400s (d) t= 600s
| - -

38 = = L = L = = = = = = =

=R — — — — =] ~ =] =+ o — =

Fig. 12 Carbon monoxide distribution at the vertical plane of y= 1.0m

(59.5kW, vent closed)
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(a) t=_100s (b)t= 200s

(c) t= 400s (d) t= 600s
[ ]

a2 = = [=] (=] [=] [=] =] [=] [=]} [=]} [=}

=2 E S @m N ®m w = @ o | w o

mEO o [re] L = =+ =+ ] ) a3} [av} ol

Fig. 13 Temperature distribution at the horizontal plane of z= 1.5m

(59.5kW, vent closed)

_29_



e
b

326 z= 1.5m9 ¥Aster i

Fig. 14+ StAI9FE7F 595kWolil No.1 7iF5F7F &3 A+ A5, z=

15me] x-yHEcl A AAsEs EEolth Azrel Aol ueh YR o

2
ok
)
b
Lo
S
k
fr
riu
E

87 gled, No.l 757 48 At 249%ug

w2k A EAET E RAY F2oA dastdis BRI dehga,

_30_



(a) t=_100s

(b)t= 200s

%Y

b,

(d) t= 600s
| = -
=
E9E = = =2 3 & &8 & 8 = § 8
i — (s3] oo -~ L] Ty =+ o (o] == =

Fig. 14 Carbon monoxide distribution at the horizontal plane of z= 1.5m

(59.5kW, vent closed)
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L2l 20T 74t
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0 50 100 150 200 250 300 350

Termperature[ C]

Fig. 15 Comparison of average temperature
at P1~Pyy (59.5kw, vent closed)
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3.3 CASE Il
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Fig. 16 Comparison of temperature variation
at P1~Pg (119kW, vent open)
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Fig. 17 Comparison of temperature variation
at Po~P1s (119kW, vent open)
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(b) t= 200s

(a) t= 100s

(d) t= 600s

(c) t= 400s
e——

GO0
520
440
380
280
200

420
4.0
780
580

=
[}

Slice
temp

Fig. 18 Temperature distribution at the vertical plane of y= 1.0m

(119kW, vent open)
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(a) t= 100s (b) t= 200s

Fig. 19

(c) t= 400s (d) t= 600s
38 = =] L =] L [ = [ = = = =
= _ 1= L o3 o = = L =] L = [Ty =
[ER=C = — — — - = ~ oo =+ o — =

Carbon monoxide distribution at the vertical plane of y= 1.0m
(119kW, vent open)
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ShA TR 7F 119kWol il No.1 ZH+57F €2 AdE A9, z= 1.5me x-yvH

Mol £E REE Fig. 209 (a)~ ()9t o] et 72 AggEe 2

_39_



(a) t= 100s (b) t= 200s

(c) t= 400s (d) t= 600s

| = o B
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s £ T S e 7= R = S =
RO o [re) L = =+ =+ e} ) a3} [av} ol

Fig. 20 Temperature distribution at the horizontal plane of z= 1.5m

(119kW, vent open)
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(b) t=200s

(a) t=100s

0

(¢) t=400s (d) t=600s
— — C e—

Glice
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Fig. 21 Carbon monoxide distribution at the horizontal plane of z= 1.5m

(119kW, vent open)
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Fig. 25 Temperature distribution at the vertical plane of y= 1.0m

(119kW, vent closed)
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Fig. 26 Carbon monoxide distribution at the vertical plane of y= 1.0m
(119kW, vent closed)
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A Numerical Study on Effects of Vent in a Room Fire

Lee-Gyu Jeong

Department of Safety Engineering,
Graduate School of Industry,

Pukyong National University

Abstract

For a propane fire in a 25mx2.0mx25m room, the distributions of
temperature and carbon monoxide were investigated with and without a
vent to examine its effects for—two fire sizes, 59.5kW and 119kW,
using a CFD program. The following conclusions could be drawn from

this study.

1) For the two fire sizes of 59.5kW and 119kW, the difference in

temperature with and without the vent was very small.
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2) The distributions of carbon monoxide concentration showed results

similar to those of temperature.

3) The temperature in the fire source, when the vent was open, was
slightly higher than that when the vent was closed, with increasing

oxygen supply to the room.

4) It was confirmed that the selected sizes of the vent and fire were

suitable since the vent influences . little on the distributions of

temperature and carbon monoxide.

_67_



AA e 2

oF

o
Mo
</
o)

4

Tor

—~
o

5l 2d o] Aol

L

07 of

)
"

—

0

N

03
e

of
N

mﬂ
B

o)
ol
A

o

B
wr

To
~o
<A
N
o

B
i

A

o
AR
ol

7

N
%
¢

U,

Ef

a
foh

&+

o
TR
e
=

oy
Tor

o=
Gl

of
i

Tor

il
A
)

oy

A A =35}

Al

A

;ﬂ_

Ad =kl 1A

[e}]
=<

i A7

of| Al &=

AE

s}
of

_68_



7 =0t

st
=

A=

3 A4 e

3]

o:
o

1

A

ij]
—_

o

—~
o

o

)
B
b

N

oj

o
o

=3
=

-

o]

1

o

171 A 20l 7}

o

}

0
-l

2006 2

_69_

ol

13
oF

o= Hay

1

3T

]

Futh



	1. 서론
	1.1 연구 배경
	1.2 연구 동향 및 목적

	2. 수치법
	2.1 지배방정식
	2.2 계산방법

	3. 결과 및 분석
	3.1 CASE Ⅰ
	3.2 CASE Ⅱ
	3.3 CASE Ⅲ
	3.4 CASE Ⅳ
	3.5 개구부 개폐에 따른 온도의 비교
	3.6 화재규모에 따른 온도의 비교

	4. 결론
	참고문헌
	Abstract

