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ABSTRACT

The smoke control systems using pressure differentials are already well known as the most reliable
method to prevent the smoke infiltration into the emergency stairs or safe spaces. However, it is true that
many problems are domestically pointed out due to the insufficient understanding and technology on the
smoke control systems using pressure differentials. In this regard, this work analyzed the effect of major
factors for smoke control system using pressure differentials such as a duct area, opening area of air sup-
ply damper, improvement on open vestibules, stack effect and location of air supply. In conclusion, ade-
quate pressure differentials can not be maintained in small duct because the smaller duct area have the
large friction loss. Especially, It is confirmed that the major factor for deterioration of smoke control sys-
tem performance is stack effect that makes pressure differentials smaller in the lower floors.

Key words : Smoke control, Pressure differentials, Stack effect, Vestibules, Duct area
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Figure 1. Structure of the example building.
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Table 1. Design Specifications of the Example Building
Pursuant to the National Fire Safety Code
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Figure 3. Pressure differentials across the stairwell lobby.
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Figure 5. Air flow rates to prevent smoke infiltration to the
open floor with the change of duct area.
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Figure 8. Air flow rates for each supply damper size.

Figure 72 #7199l W&& 0.1m*l|A 0.31m™7}
A WS 7AN AR 5Zo)A 9 xS 723
Ao|t}. Figure 7914 7F8 &2 A|to]l F4 ==
7195 A7) oF 0.16m* A=V} He 2e &
A

4y of

Figure 89] 730X o] WAZE AATF 2=
& B9 F5719se] 277 A E el
AZHel FAH Frtele 2e B & AUk

715 WAEE 0.95mY/se= Figure
F7Ide] Wo] 0.02m*E A3y

[

8ol A A rH

£ 2% W3

H
& Aow ekt ol WIS 4% Ba
@ uggol F71Wsel WHo) U Ao} 32 T
FEA 7] welt,

Figure 9% #719519] F2FS ek Zoleh. 7}
YRlE #A F0E FYOR FUTE 3719
FAFERDO] AYE SRBO R YAFFRE

Sl BlA S S S] =X, A24H A2E, 2010

83 - A - ARt
5.0 W Damper size
0.02m2
45 - O Damrger size
40 - I:|%.1m2 )
amper size
3.5 0.2m2
30 - W Damper size
0 0.3m2
& 2.5 | mDamper size
2.0 1.0m2
W Damper size
1.5 - 3.0m2
10 - O Standard
0.5
0.0 j
21 22

Floor
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Figure 16. Air flow rates for smoke protection with the
various location of the air supply fan.
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