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Field Experiment on Influence of Stack Effect to
Pressure Differential System for Smoke Control

FARR I
Jung-Yup Kim

SZ AN EA Y AR A TAE
(2008. 6. 18. F47/2008. 9. 11. =)

o
pdy

[e]
of
2EAENN FI7IY AdA 2" o] A7IAlolE fE) AATHNN ] FHAE o) &she A AN
28 g AFF o2 AR 93] AalMe EW 4T 9T WAE 1FH dEL AHE
slok 3l 2% 2 9FE BHEke g9o] Aot £ AtME 23 AEY] At AAA
2ol sl AEEH) viXE TS AEH] AelA A5 AL 24 S ZFAEE dide=
F7171E AN 2R S 7HE A S dAIT, B4 B AddX 9 tEdslE A8k BT
Eaae] dgo] AXe ALF A5 F7I7KRE AdA 2] FEEHE FEHdA AdEo R w7
43 AEENE FAAEA 2350 ATAW ¢Fo] A Festd AL iHE A AdES
g & o EA7H Y 5 Qi

ABSTRACT

In order to design and operate successfully the pressure differential system for smoke control which
uses difference of pressure between compartments of building, architectural factors affecting the pres-
sure field of building should be examined and the stack effect is one of the important factors. The
field experiments on pressure field in two buildings of 21 stories and 31 stories in summer and winter
season with regard to on/off condition of the pressure differential system are carried out to evaluate
the influence of stack effect to evacuation and smoke management of high-rise building. In winter
season when the stack effect increases, as the pressure differential system starts to operate, the pres-
sure in upper stair rises largely due to the combination effect of the air infiltration from lobby to stair
and the stack effect.
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Table 1. Conditions of experiment
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CASE CASE!1 CASE2
Building Building A Building B
Total Stories 21 stories above ground, 3 stories below ground | 31 stories above ground, 7 stories below ground
Pressurized space Lobby only i Lobby only
Season Summer i Winter
Outside 29.0°C 7.0°C
Ter;?:ra- Stair 27.4°C (11th floor) e 22.8 °C (16th floor)
Accommodation | 26.5 °C (11th floor) 23.7 °C (16th floor)
Location and Mechanical Room at 1st floor below ground | Mechanical Room at 7th floor below ground
Air Volume of Fan and rooftop, 300 CMM/60 mmAq and rooftop, 333 CMM/80 mmAq
Simultaneous measurement of Pressure in | Simultaneous measurement of Pressure in
Measuring Point Accommodation, Lobby and Stair at 2nd, | Accommodation, Lobby and Stair at 3rd, 15th
11th and 18th floors and 30th floors
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