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ABSTRACT

This study developed a ventilation damper that can control flow rate according to pressure differential variation of the
smoke control room in order to improve problems related to existing smoke management systems and maximizing
performance of smoke management systems. The development damper was tested for verification of utility and performance.
The supply flow of the developed ventilation damper was increased by about 1 to 5%. The results prove the effectiveness
of the flow control ventilation damper by providing stable flow over the designed flow of the fan in the smoke control
room. In addition, the study acquired the original technology for a flow control ventilation damper.
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Figure 1. The process and algorism of flow control ventilation
damper.
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Figure 2. Action mechanism of flow control ventilation damper.
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Figure 3. Modeling of flow control ventilation damper.
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Table 1. Conditions of Motion Analysis

Contents Values
Time of Motion Analysis (t) 25 s
Pressure for Stack Effect (AP,) 91.3 Pa
Pressure of Fan (AP,) 700.0 Pa
Open Angle of Damper Blade 0~90°
Acting Pressure of Damper Blade (AP) 791.3 Pa
Damper Area A 04 m’
Motor Rpm n 7,500 rpm
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Figure 4. Angular velocity of motor gear.
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Figure 5. Angular velocity of sector gear.
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Figure 6. Angular momentum of motor gear.
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Figure 7. Angular momentum of sector gear.
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Table 2. Motion Analysis Results of Ventilation Damper

Contents Values
. Motor Gear 13,804 rad/s
Angular Velocity
Sector Gear 5.4 rad/s
Motor Gear 600 N-m
Angular Momentum
Sector Gear 5,034.5 N-m
Actuator Torque DC Motor About 600 N-m

Table 3. Conditions of Performance Test

Contents Values
Smoke Control Room 21 mx 21 m
Fan Q = 20,000 m’/hr
P = 700 Pa
A=04m
FCVD
Open angle = 0°~90°
_ 2
MVD A =04 m
Fully open
_ 2
APDD A =0225m
Fully open
Air T=207C, p=12 kgm’
Torque (Unload State) 50 N-m
Operating Time 25 s
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