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ABSTRACT

This study aims to construct the performance data for smoke-control zone and realize the safety of injection and pres-
surization room which is composed of supply air pressure zone, vestibule, smoke-control zone and stairwell. To obtain
this, smoke-control system and the device of the opening-closing force of fire door are manufactured. This subject is the
analysis of the closing force, angular velocity and fire door size in the case of fixed volume flow rate. Based on the
results, closing force increased as fire door size and closing angular velocity increases. Also, it is remark that there exists
a critical angular velocity, which maintains constant maximum closing force even though the angular velocity increases
more.

Keywords: Smoke-control zone, Vestibule, Closing force, Critical angular velocity
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Figure 1. Increase of building over 31 stories in Korea.
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Figure 2. Schematic diagram of structure.
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Table 1. Specification of the Experiment Apparatus

Model/ T
Components Company Specification
« Range 0~150 m*¥min
. 1 0,
Mass flow 640S Reﬁ.ponse Tlme 1sto 63%
meter Sara of fina velocity value
e Accuracy +/-1% of reading +
0.5% of full scae
. HD403TS | « Range 0.08~5.0 m/s
Air flow )
sensor Ddta * Response Time 0.2s
Ohm e Accuracy £(0.2 m/s+3 %f.s.)
Pressure DPU/ * Range O~1’900 Pa
sensor Sensvs ¢ Response Time 0.2s
=4 e Accuracy +(0.2 m/s+3 %f.s.)
3, .
_ SHASS 192 m*/min
Air blower SanHee | ° 80 mmA(q
e 7.3HP
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Table 2. Apparatus for Measuring Closing Force and the
Experimental Condition

Model/ o
Components Company Specification
Opel_1|ng & Manufacture | S|z_e: (Q.2><O.3><1.0) m
Closing Flex Coltd | ° Adjustible Door Width:
device T from0.5mto 1.8 m
Sum 100K/ | « Range 0~100 kgf
Load cell Senstech e Zero Balance £2 % R.O.
Co. Ltd * Repesatability 0.05% R.O.
Servo motor SGMGV/ * 15kW
Yaskawa « 80mmAq-e 7.3 HP

¢ Qu=22 m’min
« A€ff in vestibule=0.018 m?

Fixed values :
* Pressure difference when door closed (45~
55 Pa)
. * Fire door size
Variables . .
» Closing Angular velocity
140 4 Smdy' statd " T Transient Region Stealy state | 8
130 4 A Door being close (B Door dused (C)
1203 Door Open (A) g (/(LuijfOC“-'{‘o 430
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123: 0©6~f/o'é<z:»é>@Oooooof OO ;/ 3ozoa | §
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Figure 4. Variation of pressure at the vestibule and supply-
ing air zone and variation of flow rate from blower from
opening to closing the door.
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Figure 5. Variation of closing force from opening to closing
the door.
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Figure 6. The conditions of variation of angular velocity.
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