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An Analysis of the Opening and Closing Condition
with Various Fire Door Size in the Pressurized Room
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A relationship between resisting moment and the structure of an automatic closure device is intro-
duced for analyzing the effect of opening and closing condition on various fire door sizes in the pres-
surized room for smoke control system. The larger the size of fire door is, the more force is required
for reaching to opening and closing conditions and there exists the design range of fire door in the
pressurized room reflecting the closing time of fire door, rotative velocity, a relation between rotative
angle and force and the efficiency of the automatic closure device.
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Figure 1. Relations between force and pressure difference
in the fire door.
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Figure 2. Moment components in fire door.
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Figure 3. Configuration of automatic closure device.
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Table 1. Experimental Conditions for Fire Door Size and
Closing Time

Fire Door Size

Test Room Size - 23mx23mx23m
Damper Size - 04mx0.6m
Air Blower Capacity - 25 Watt
st Closing Time - 3s
2nd Closing Time - 1.0s~10.0 s

- 900 x 2000
Door Width - 1100 x 2000

- 1300x2000

- Opening Force
Measurement - Closing Force

- Closing Time

180

Eq 2.(b), Door Width :1 100 mm
160 4 @  Opening Force & Closing Force
"""" Eq 2.(b), Door Width :1 300 mm

| i = i -
140 4 Opening Force Closing Force ;
il
120 4 Opening Force $
Closing Force L
2 - x 100 %= Efficiency(n)
E 100 4 Opening Force
© >
S
L go Closing Force % .
]

60

40

20 : - : r - - r -
40 45 50 55 60 65
Pressure Difference(Pa)

Figure 4. Opening and closing force with fire door width
(1,100 mm x 2,000 mm, 1,300 mm x 2,000 mm).



I

x2000mm Ztoll thafja] 2ol F&ae] xp9to] 57~
60Pa fXI517] QlslA st e AHEe
g Aot ageA] BEo] AtAoa] F&
2 51:0]-,_ 29 37]7} 4}?% 3

45 F 1gure 3(1)«] 1

AR AYNTE 1 atlom, 2 A4S Table
20 L}EHH ATt

Table 2 #1%9] Hr) WA= £ &
d 7w oF 4078 13 & 1311 o] 9=
0-407HA 8 23} Z07 TRT}e] o] Xst WA
frioll uhe 23 ZolA BalE A E3lEel v
He AMAA el 2718 Mg Aelth. EelA
B BUEC) BT Aglo] BolAFES Haae
]_

=
P 270l wEA =LAt 0° AN =3

Table 2. Results of Closing Time and Force

s com e | o [ meones
10.5s > 67.0s 6.2
98s—>452s 6.8 - Initial setting
605268 83 | lggzm; ;‘:-82; Pa
40s—>14.0s 120 | - Closing: 26 N
1.0s—>33s 39.1

[Experiment Conditions)]
350 . Door size :1 300 mm X 2 000 mm
. Pressure : 59 Pa

. Average Velocity at Outlet: 0.7 m/s ~1.0 m/s

300

250

Closure Forec(N)

Degree(")

Figure 5. Closing force VS. rotative angle.
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Figure 7. Design range of fire door size with opening
(maximum) and closing (minimum) force.
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