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Field Experiments on Stack Effect in Stairwells of High-Rise Building

Jung-Yup Kim
Fire & Engineering Services Research Center, Korea Institute of Construction Technology, Koyang, 411-712, Korea

ABSTRACT: The fact that the major cases of life casualties are from smoke in the fire
accidents and the expected steep increase of skyscrapers, huge spaces, multiplexes and huge
scaled underground spaces demand establishment of efficient smoke countermeasure. The
architectural factors affecting the pressure field of building shoud be examined for the
successful design and operation of smoke management system and the stack effect is one of
the important factors. The field experiments on stack effect in stairwells of high-rise buliding
with regard to open/close condition of door are carried out to evaluate the features of
pressure applied to door between each compartments, i.e, stair, lobby and accomodation. The
procedures and results of experiments are presented.

Key words: Stack effect(?1= & 3}), High-rise building(11& %), Escape stairwell(¥]dA &),
Field experiment(& %23])
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Table 1 Conditions of experiment.

Case Condition
CASE1 All doors are closed
Doors on the 1st floor are
CASE?2
opened. Others are closed
Doors on the 1st and 31th
CASE3 floor are opened.
Others are closed
— 31F
= 30F
29F
- 25F
24F
23F
- — B 18F
17F
16F
[— -— v
10F
9F
-L —— — =
pEIRg TN 3F
oF
Lobby Accommodation 1F

L : Pressure Measuring Sensor

Fig. 1 Schematic diagram of experimental layout.

Fig. 2 Photograph of lobby.
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Fig. 3 Photograph of pressure sensor.
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Fig. 4 Pressure variations for CASEL.
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Fig. 5 Pressure variations for CASE2.
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Fig. 6 Pressure variations for CASE3.
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Fig. 7 Variations of pressure differential

between each compartment.
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