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ABSTRACT

The purpose of this study is to assess the criteria on a floor hinge and door closer for the optimum design of the access

door of a smoke control room. The door opening force due to differentia pressureis 60.75N, 405N, 3291 N and 12.66 N
when the differential pressureis 60 Pa, 40 Pa, 32.5 Paand 12.5 Pa, respectively. The door opening force of the floor hinge
and door closer to which the criteria of KS F 2806 are applied is27.5N, 40N, 75N, 100 N and 125 N for the Nos. 1, 2,
3, 4 and 5 class floor hinges and door closers, respectively. This study compared the differential pressure and opening
force limits of floor hinges and door closers with the values specified in NFSC 501A and found that they exceeded the
criteria specified in NFSC 501A. Therefore, it is necessary to reflect the differential pressure and smoke control wind
speeds as well as the opening forces specified in NFSC 501A on the design of floor hinges and door closers. The installa
tion conditions of floor hinges and door closers of access doors differ depending on the type and name of a smoke control
damper. This study found that Nos. 1, 2 and 3 floor hinges and door closers could be installed for access doors with low
differential pressure and that Nos. 1 and 2 floor hinges and door closers could be installed for access doors with normal
differential pressure.
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Table 1. Comparison on Installations of a Smoke Control
System for Escaping Routes

I;S;‘lézg Smoke control objects
- Simultaneous smoke control of Stairwell
and ancillary room
NFSC 501A | - Smoke control of ancillary room
- Stairwell pressurization systems
- Smoke control of elevator platform
- Stairwell pressurization systems
- Zoned smoke control
NFPA 92A | - Elevator smoke control
- Smoke refuge areas
- Combination of systems
- For means of escape
- Defend in place
- For means of escape and firefighting
- For means of escape by simultaneous
EN12101-6 | evacuation
- For means of escape
- Sleeping risk
- For means of escape by phased evacuation
- Firefighting system and means of escape
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Figure 1. Test methods or checking floor-hinges and door
method (KS F 2805).
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Table 2. Test Door Type and Classifications

Classifications Size & Mass
Width [mm)] 900
Height [mm] 2000

Mass [kq] 25, 40, 60, 80, 100

Table 3. The Specified Vaue of the Opening Moment and
Closing Moment (KS F 2806)™

Normal Opening moment Closing moment
name [N-m] [N-m]

No. 1 Less than 22 Lessthan 7
No. 2 Less than 32 Less than 10
No. 3 Less than 60 Less than 17
No. 4 Less than 80 Less than 27
No. 5 Less than 100 Less than 37
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Table 4. Comparison of
Smoke Control Zones

Opening Forces of Fire Doors for

Installation Maximum force permitted to
standards begin opening the door
NFSC 501A Less than 110 [N]
NFPA 101 Not more than 133 [N]
EN-12101-6 Less than 100 [N]
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Figure 2. Door opening force when a smoke control system
is operated.
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Table 5. The Specified Value of the Opening Force

Norma name Opening force [N]
No. 1 Less than 27.5
No. 2 Less than 40
No. 3 Less than 75
No. 4 Less than 100
No. 5 Less than 125
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Table 6. Maximum Pressure Differences Across Doors

Door-Closer Door-Width

Force 32in 36in 40in 44in 48in

6lbs (264N) | 0.45in (1125 Pa) 0.40in (100 Pa) 0.37 in (92.5 Pa) 0.34in (85.0 Pa) 0.31in (77.5 Pa)

81bs (35.2N) 0.41in (102.5 Pa) 0.37in (925 Pa) 0.34in (85.0 Pa) 0.31in (77.5Pa) 0.28in (70.0 Pa)

101bs (44 N) 0.37in (92.5 Pa) 0.34in (85.0 Pa) 0.30in (75.0 Pa) 0.28in (70.0 Pa) 0.26in (65.0 Pa)
121bs (52.8 N) 0.34in (85.0 Pa) 0.30in (75.0Pa) 0.27 in (67.5Pa) 0.25in (62.5 Pa) 0.23in (57.5Pq)
14 1bs (61.6 N) 0.30in (75.0 Pa) 0.27in (67.5 Pa) 0.24 in (60.0 Pa) 0.22in (55.0 Pa) 0.21in (52.5 Pa)

Notes: (1) Tota door-opening force is 30 Ibf
(2) Door height is 7 ft

(3) The distance from the doorknob to the knob side of the door is 3in
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Figure 3. Door opening force when a smoke control system
is operated.
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Figure 4. Smoke control system room model.
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