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A Study on the Effectiveness to the Life Safety by Enlarging Smoke
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ABSTRACT

Recently, evacuation safety of a resident of building become the major concern, because building
has been higher and more complicated. Buildings in Korea should install the natural smoke venting
or mechanical smoke exhaust equipment according to the building law. The smoke control is the most
important to guarantee the evacuation safety. This study evaluate the influence to the height and tem-
perature of smoke layer by enlarging smoke vent size and operating sprinkler system using CFAST
(Version 6). Smoke venting size is larger, the effect to height and temperature of smoke layer is
increased in below 5 MW fire. But, the correlation of these is decreased in above 10 MW fire. The
case that opened smoke vent and sprinklered are applied, life safety criteria are satisfied regardless of
fire size. After design the fire scenario according to the service and size of building. Install the smoke
vent suitable for the fire size and verify that by experiment or simulation.

Key words : Life safety, Smoke venting, Sprinkler, CFAST
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Figure 1. Efficient area of natural smoke vent.
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Figure 2. Temp. of lower layer at 3.5 MW fire.
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Figure 4. Temp. of lower layer at 5 MW fire.
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Figure 6. Temp. of lower layer at 10 MW fire.



REIEDES kA

35
: £
25 | [~ 5lio%& Open without S/P

8l4E Open with S/P

eljotEk 25 Open without
S/P

= Lk o
o | 1
43

—*— B3} 38l Open without
s/P

100
150
200
250
300
350
400

& 450

T 500 E
550
600
650
700
750
800
850
900

Figure 7. Height of lower layer at 10 MW fire.

2 ¢ wjaAFe] d#de Aol 2200074 F71s)
N _—_%1—2317} 257 wWjdFe] A= AL
50°C olatel] wF-Ert wjAd WAL 20 7L A
F 210°C, 38 S7HE A 170°C7HA S7t ek
WH“«] °ﬁ712«l Fole] AeE 2xyFer) &
5D Ae A5 Al vE7iA
A7|= -’gﬂjﬁ}ﬂ] ¥ AZyF ) 2HEska o)

of YHYE AT 18m oIS ALHoz AU,
rmygd v 254 AP WA ) F74412 7
POl HielY WAL Z7hI71A 22 Wt A F
U Folg A% 3 F7h1Z A9 05mel A
1% ol R

ol 1MW Al E 222 ] 5 )
A% WAL ZMAR BFA 37) Lmst Q7139
sgolo] BlAlE Qafo] SMW SAlnrt HolH e & 5
O]T;]_
AR .

2,64 15MW 34
1SMW 3l =719] 23k Al E

250
200 B
—#— Hiio+E} Open without S/P
150 Hiio4E} Open with S/P
H
ol HiioHE} 26} Open without
100 S/P
—— iRFEF 36l Open without
SIP

B wx|= FF A 137

—#— HHO3E Open without S/P

8o+ Open with S/P

B4} 26 Open without
S/P

—x— 8lio3% 38 Open without

\ ‘\,\x\x SP

® o 3 <

Z+

>

Figure 9. Height of lower layer at 15 MW fire.

Figure 83} Figure 99 YEh} SlTh.
SRS 5 37 e &
735l 2

A oL v ol deE e B¢

Heisla 2xdge) A5 unoa ;}o gelg)
S0°C olstol M2 WAF WA 2u, 3u)

~7wa AR 230°C g2 37} Ak
Aol A71%e) Eold) g

Sel g wgel Qs 9 Ao HepA

SHER G I RISt

o] dEgle A% 18m o4

sxgge v A5 NdR

4 Al Wy e

2.7 AikEN

3.5MW 3kajo A= v o] drls
Eole 7MY 334 %—71 exE
A At A4S BoF ]
7N shuke] el otz 7] F=S A -3]_04 Brkel= A B
o = g o)Ate] elwelAs)Ee Aeste] Wrlehs

Table 2. Temperature of Lower Layer by Enlarging Smoke
Vent Size

o O o o
0

Figure 8. Temp. of lower layer at 15 MW fire.

2 7] 20) 3ul
- A | eidF | widF
SMW S 170 115 98
x4
10MW ow 200 200 160
15SMW Q) 230 230 230

J. of Korean Institute of Fire Sci. & Eng., Vol. 24, No. 2, 2010



138

Table 3. Height of Lower Layer by Enlarging Smoke Vent
Size
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