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ABSTRACT

This study is experimentally analyzed to extract the major parameters affecting the performance of the smoke-control
system and the relations of pressure difference between vestibule and supply air pressure zone effect of supply mass flow
rate and leakage area in the smoke-control zone. To obtain this, the mock-up building of three-story scale with a tota of
10 compartments was constructed, and severa apparatus were also installed for in-situ measurement of the ventilation
flow rate, pressure difference between compartments, smoke defensive air velocity, the opening-closing force of door, etc.
This article show that pressure difference in the smoke-control zone is significantly related with leakage area of vestibule
in low pressure region, leakage area of supply air pressure in over pressure region and both of them in pressure control
region when the pressure control range of damper is 45 Pa~55 Pa.

Keywords: Smoke-control zone, Vestibule, Supply air zone, Effective leakage area, Opening area
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Figure 1. Schematic diagram of experiment apparatus and
structure.
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Figure 2. Schematic diagram of velocity sensor’s position in
a door and damper area.
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Table 1. Specification of the Experiment Apparatus

Model/ I
Components Company Specification
- Range (0~150) m*/min
. i 0,
Mass flow 640S R&ponse Ti me 1sto 63 %
meter Sara of fina velocity value
- Accuracy +/-1 % of reading
+0.5 % of full scale
. HD403TS | - Range (0.08~5.0) m/s
Air flow i
ensor Delta - Response Time 0.2 s
Ohm - Accuracy £(0.2 m/s+3 %f.s))
Pressure DPU/ + Renge (0~1,000) Pa
sensor Sensvs - Response Time 0.2 s
Y - Accuracy £(0.2 m/s+3 %f.s))
3, .
. SHASS - 192 m*/min
Air blower Sam Hee - 80mmAq
- 545 kw
Stairwell | Windows
(open)
m Supply Air
. Zone(fl) Blower
Outside | Vestibles Supplr
N A - §
HH (f{Zone (B)
\ iy E\E ,'&““ Damper
Windows Area
(open)
o P e Ta}
‘\""{ , '\/ fl —'i—
! \ Effective K/
\/ FlowArea &~ \—
\ 2
. | . 5_3,"3 “4,70.031m
L
Ay=1.6m? A;=0.34m?

Figure 3. The characteristics of effective flow area with area
ratio.
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