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ABSTRACT

In the event of a building fire, it is important to control the smoke generated to ensure the safe evacuation of occu-
pants. A natural smoke ventilator should be installed to exhaust the fire smoke in accordance with the Korean building
Act and Code. On the other hand, the present law does not specify the contents regarding natural smoke ventilators suffi-
ciently. The problems that occur in various parts, such as the installation target, installation location, free area, and the
control and maintenance of natural smoke ventilators need to be solved. In this study, the problem of the current system
was examined through domestic and foreign standards, preliminary research, and field investigations. In addition, sugges-
tions for improvement are provided.
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Table 1. Comparison of Building Regulations(3'9)
o . United . New
Division Hong Kong Singapore USA Kingdom Canada Australia sealand
- Group I~ - Factory,
- At least one VI.II, aceiling storage. - Corridor - Unsprinklered Carpark,
for every height>10m | - Exception: - Lobby o storage, .
Scope 3 . building Atrium
3,500 m - Basement not equipped - Basement - Stairwa wholesale,
- Staircase exceed with ESFR storey Y laboratory
2,000 m* sprinklers
) (Stalr)fu'aar i A.d equately - 20 ft or more - Limiting
the ceiling as distributed . .
is practicabl lon from adjacent distance 2 m
S practicable alons fire walls . or less Distributed | At least one
. - Top of basement . As high as .
Installation . . - Uniformly . - Uniformly as evenly as | full floor
openings be | - Easily practicable o . .
. located distributed practicable | height above
less than accessible r
. within the along the
1.9 m above during fire roof exterior wall
the lobby fighting 0 W
(Stairway)total (Automatic - Atleast 1 m”> | Total area not Determined
area of not less (Basement)not sprinkler) from the top | less than 1% of | Not less by the ratio
Free Area | than25% ofthe less than 2.5% Ayr = V/9000 storey of the | the exterior wall | than 1.5% | of inlet vents
floor area of the w70 (Unsprinklered) stairway area of each of floor area | to smoke
lobby Ayr = Ara/50 - EN 12101-2 | storey vents
- Slc’le_ hung, - Actuated by | Openable Open '
minimum of Activated smoke manuall Actuated by | automatically
Control 30° automaticall - detectors - Open o}s/ition the smoke | actuated by
- Manually or o - Actuated penp detection the smoke
: during a fire .
automatically manually detection

Fire Sci. Eng., Vol. 30, No. 6, 2016



120 =39 -

nl=, vt S, wEAE
22 gla7ke AU R A 3, AVEE, 9=
Bx, 24|, A} A§

ot w7 g EEEE AS AR o, BE
v WA g oz st ¢ s w2 3 9
Aste s gt gk 599 79 thie] vhetol|A] vl
WA g HEE 7EoE wdFe] A7E Al 9
Zh vepd %, v dte] 715 H]alE Table 13 7T

3. HHQISOl Zat MaolT

3.1 B M7 24

WA, AT Sy 7 ES A ATES Al
#, B Kim " $& wjage] wjelslsuct suy vl
Aol gli= stell ke A7) AT A
EG 9329 7 e getolos 1850} glof 0]
29 Y Sl il Mol A 45301 o

Hoi Sk V. I Lee'Ve] Aol e w73 5

A8 1,000m” 715 Ao s Ye gt OME} A

719] vlES 1T ) WalrEe] opd BA = pEE 4
o] e vk Fesicky wasidnh S, H. Min? =

o wjARe) AT} A8 A 8 gk B AR F

—

d8E2] 71fE oL Sl e JEL o,
Aol aEEeh D12 olde] vedg A 5

5 @ 22 e “@H@Of’n 95 Wz A=
I

SHEES] S -l A7E Aei st B0
Aeuiede] Gaye Asiah
MRS T Bl Magsel rlxe 9ol 2 )

. C. H. Lim"
N5 Aol tgk 14o]
U A+t X* F-ato] AAIA AFAE1e] ] w2t
A 53 T Aele 2S A A5

Table 2. Finding Problems through Previous Research
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Division Previous research Problems
Code E. Kim (2002), Y. J. Lee (2002), - Designed to be more design-oriented than functional
S. H. Min (2015) - Can not respond to internal fire in partitioned space
Scope H. J. Park (2008) - St(():n)sideration of installation target (large space, underground, high rise,
. BRE (2005), K. Y. Li (2010), - Importf’mce of .efﬁc1ent 1n§tallat10n lqca‘uon (?f naturgl. smoke ventllgtor
Installation - There is a vertical regulation on the installation position, but there is no
CFPA Europe (2015) . . . .
information about the horizontal distance
C. H. Lim (2016), - No regulation of window control method
Control S. C. Yoon (2014), - Specification of installation position of manual control part is required
Smoke Control Association (2015) P P P q
Performance H. J. Kim (2010), - Installed without consideration of the performance of the natural smoke
K. C. Chung (2007) ventilator
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Figure 1. Analyzing survey results and finding improvement plan.
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Code Improvement Plan for Natural Smoke Ventilator
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v Consider using the definition in each regulation

v Consideration of installation target
(large space, underground, high rise, etc.)

v Distributed as evenly as practicable
v Consideration of fire compartment for installation

v Without specifying the free area per one window
v Calculated as a percentage of floor space

v Establish specification standards for natural smoke ventilator

v Guidelines for control in case of fire
v Specifying the installation position of the manual control unit

v Prepare periodic inspections of natural smoke ventilator

Pivici A A

phibology; B-No
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