Journal of the Korea Academia-Industrial http://dx.doi.org/10.5762/KAIS.2014.15.9.5820
cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 15, No. 9 pp. 5820-5825, 2014

7] 7ht AT 298 A
o} el A%

O|ML!, XSA"
Ad

‘x17<r_Hor—l Ador st}

$E AN 7120 AT
e

=

Verifying the Suitability or Unsuitability of the Opening Force Criteria
Applied to Air Pressurized Access Door to a Smoke Control Zone
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'Department of Fire Safety Engineering, Jeonju University
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Abstract The aim of this study was to verify the suitability or unsuitability of Korean body types by measuring the
opening force criteria of an air pressurized access door to a smoke control zone. The opening force criteria were
verified by comparing the NFSC 501A, NFPA 92A and BS-EN 12101-6 based on the body standards information
from the Korean Agency for Technology and Standards. When measuring the opening forces, the posture of the body
should be standing upright and pushing an access door with the right hand, which is a criterion for designing doors.
As a result of analyzing the actual measurement results, the pushing force of men and women in their 30’s was the
maximum value and the forces in those in their 60’s was the minimum value. In addition, the deviations in the
pushing forces varied considerably. As a result of comparing the NFSC 501A, the men showed lower values than
the criteria in every gender and age variable except for the 20’s, 30’s and 50’s variable. A comparison of the criteria
of NFPA 92A showed that the mean of the measured values from every gender and age was also lower than the
criteria. In addition, when comparing the criteria of BS-EN 12101-6, it was found that the men in every age variable
were higher than the criteria. On the other hand, the women in every age variable were lower than the criteria.
Therefore, considering the Korean body type against the Western body type, it was decided that the opening force
of an access door to a smoke control area to make a downward adjustment should be 110 N in the local criteria.
Furthermore, the criteria should consider the characteristics of buildings and users because an optional application of
the international standard is not necessarily suitable for local situations.
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[Fig. 1] Conceptual diagram formation of pressure
difference
(a) Simultaneous smoke control of Stairwell
and ancillary room (b) Smoke control of
ancillary room (c) Stairwell pressurization
systems (d) Smoke control of elevator platform
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[Fig. 2] The direction of a door’s opening force when
a smoke control system operates
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[Table 1] Comparison of opening forces of a fire
door under a smoke control zone

Maximum force permitted for

Installation standard .
opening a door

NFSC 501A Less than 110 [N]
NFPA 92A No more than 133 [N]
BS-EN-12101-6 Less than 100 [N]
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[Fig. 3] A right-handed man has the right direction for
pushing force on the three-dimensional
measurement method
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[Table 2] The pushing force measurement by standing
up and pushing by right-hand men & women
[N]
Division 20's 0's 40's 50's 60's
min 432 544 45 415 50.2
‘Women ave 764 83.7 8.5 81.1 73.8
max 1258 119 1235 124.3 109.2
min 5.7 783 7 60.3 63.3
Men ave 1305 1265 100.9 111.8 108.8
max | 1894 2142 205.3 1937 172
min 432 544 4H 415 50.2
Average ave 103.3 106.3 9R9 97 91.8
max | 1894 214.2 205.3 193.7 172

Opening force N]

Age

[Fig. 4] The discrete distribution of forces by standing
up and pushing by right-handed men
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