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Abstract

This study collected powder extinguishers with 6—10 years of elapsed life from January 2012 to
January 2017 in market, factory, and apartment areas to experiment with changes in fineness and to
examine the characteristics of extinguishing power. First, in the case of ABC powder, 98.3 wt% of the
8—year market area and 98.6 wt% of the 10—year apartment complex were found to be inappropriate in
the first, second, and third arithmetic average analysis of the powder extinguisher from 6 to 10 years. That
is, the fine distribution and size of the powder extinguishing agent particles should be managed within an
appropriate range. It is analyzed that the powder fire extinguisher may experience a change in the fineness
of the powder depending on the external environment exposure, placement, management status, and age of
use, resulting in a decrease in digestive power or inability to radiate. Second, the fire extinguisher cannot
be used in the initial fire suppression depending on the place of deployment, the environment of deployment,
the progress of the number of years of use, and maintenance, so it is necessary to strengthen the device
that enables fire extinguisher maintenance and inspection. Third, in the manufacturing process, the
charging method should also be reviewed in consideration of the conditions of the workplace, the humid
season, and the rainy environment.
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<Table 1> Criteria for Physical Property

Division Fineness

“If passed through the standard
sieve of KS A 51011 (Test
Specimen — Part 1: Metal mesh
sieve), the remaining amount must
meet the technical standards”
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[Figure 1] Experimental materials according
to the Expiration date of Powder Extinguisher
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[Figure 2] Experimental Equipment for Physical Property
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<Table 3> Primary Test Analysis of Physical Properties of Powder Fire Extinguisher

Division The size of a standard body (um)/(wt%)
PTOS;I;EIOH Sample analysis area 425 150 75 45 Foundation |  Sum Result
2016 Market area 0 2.1 14.1 17.6 64.7 98.5 Suitable
(6 years of Factory area 0 2.5 14.4 18.2 63.7 98.8 Suitable
useful life) | \ulti—family housing area 0 5.4 185 21.2 53.3 98.4 | Suitable
2015 Market area 0 4.1 17.2 20.1 56.8 98.2 Suitable
(7 years of Factory area 0 3.3 17.4 18.1 59.6 98.4 Suitable
useful life) | npulti—family housing area 0 4.4 16.9 19.3 57.6 98.2 | Suitable
2014 Market area 0 6.5 19.6 25.5 46.7 98.3 Inadequate
(8 years of Factory area 0 2.7 18.2 23.4 54.3 98.6 Suitable
useful life) | Npylti—family housing area 0 3.4 14.6 20.8 59.7 985 | Suitable
2013 Market area 0 3.1 15.8 21.2 58.0 98.1 Suitable
(9 years of Factory area 0 7.3 14.5 21.4 55.4 98.6 Suitable
useful life) | Npylti—family housing area 0 3.9 18.4 19.8 56.5 98.6 | Suitable
2012 Market area 0 54 19.2 20.8 53.4 98.8 Suitable
(10 years of Factory area 0 3.3 17.2 20.4 57.8 98.7 Suitable
useful life) | \ulti—family housing area 8.4 25.7 28.2 29.1 6.9 98.3 | Inadequate
Di‘ﬁft;zte 15/(100%) 9/(13.3%)
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<Table 4> Second Test Analysis of Physical Properties of Powder Fire Extinguisher

Division The size of a standard body (um)/(wt%)
Pro;i;;:rtlon Sample analysis area 425 150 75 45 Foundation | Sum Result
2016 Market area 0 2.3 14.5 17.1 64.3 98.2 Suitable
(6 years of Factory area 0] 2.6 14.7 18.7 62.4 98.4 Suitable
useful life) | \ylti—family housing area 0 5.1 18.7 21.4 52.9 98.1 Suitable
2015 Market area 0 4.4 17.5 20.7 55.9 98.5 Suitable
(7 years of Factory area 0] 3.7 17.9 18.6 58.6 98.8 Suitable
useful life) | \fylti—family housing area 0 4.7 17.3 19.6 57.3 98.9 | Suitable
2014 Market area 0 6.1 194 25.1 47.9 98.5 Inadequate
(8 years of Factory area 0 2.6 18.6 23.8 53.4 98.4 Suitable
useful life) | Multi—family housing area 0 3.2 14.1 20.2 61.3 98.8 | Suitable
2013 Market area 0 3.5 15.2 21.4 58.4 98.5 Suitable
(9 years of Factory area 0 7.1 14.1 21.8 55.8 98.8 Suitable
useful life) | Mlti—family housing area 0 4.2 18.9 20.5 54.8 98.4 | Suitable
2012 Market area 0 5.1 19.8 21.3 52.2 98.4 Suitable
(10 years of Factory area 0 3.9 17.8 21.6 54.9 98.2 Suitable
useful life) | \ulti—family housing area | 8.7 25.2 27.9 29.4 7.4 98.6 | Inadequate
Desf‘ﬁft;zte 15/(100%) 2/(13.3%)




J. Korea Saf. Manag. Sci. Vol. 24 No. 4 December 2022
http://dx.doi.org/10.12812/ksms.2022.24.4.117

ISSN 1229-6783(Print)

ISSN 2288-1484(Online) 121

150 A, 75 A, 45 A, Dol st 242e] ¥
Aol Z7el oist AAzke] dAVE FsTHAY 98.3
W% 7} A2 A% Aol A] FAFo = LpERIT
o= 425 mAlollA ABCEZ o] 4 Owt% oM 3
o Owt%, HSIUlell zhegstofof =] 22 A%k 8.7
wt% O % H-Ago 2 Vet or 150 mAlolA ABCH:
2 o] a4 0 wt%elA ol 10 wt% Helvel s}
ojof &=t 24} A¥gk 25.2 wt% 7 FAgro 7 e}
wow, 75 mAlellA] ABCREE 7ol 22 12 wi%elA]
Hd] 25 wt% HLUlel] Zkego]ofjof szt 22} A3k
27.9 wt%E F-A o= e o, 45 mmAlellA ABC
Bk o] HAa 12 wteold Hd 25 wt% Heuel)
Zegolojof sR=t] 22128 29.4 wthE FAgo 7 e}
wror] Wik mAolA] ABCEZE o] &4 50 wt%
oflA Hll 70 wt% HeIel FeFstoiof sh=d] 23 2
Azl 7.4 wt%l. F-AEow et & By
ARGASE 6 dFE] 109 71502 1571% 271(13.3%)
o] e iM% VA AR 7 2014 AlgH e,
2012\ F-sTEA| oA FA o R ERTE o] X9
LA A, oA, 5700l wet vAE A
do] B o7 Yehd 7l o7 dddt) o] Hsl|
AaliM= Edashr 1] AR, S st
of vixA, FAE] 9 AR Adstel a9

U8ATE Eole Ueks o aefalof & Zlojtt.

Hn}i

3.3 PAIE 3%} A&

rr

(

A 5LOkA O] wAIE AR ABC 291 7o
=419 425 A 150 A, 75 A, 45 pmA], Wik
S ARgEte] A8k 34 98%~100%S P70 R
At ek v Y5 w4 st A} Table 58} &
o] g 619 A9 EFA2 A7) thgt gzl
HA7F AR 98.5wt%, 573419 98.8wt%, 55
A 98 4wt% = 5 Ao Z LERgTh UEds
79 A TFA Q] Aol tist A& gk AT Al
AA9 98.2 wt%, &FA 98.4wt%, & THAA
98.2wt%= H5F AFo® YEFTE

g 82 49 1A A7)0l oisk Adgke] g
A= 98.3 wt%Z 45 A2} Wbdof|a] FAgko 2 ek
Witk o= 45 Al A ABCEZ Fgo] H4 12wt%
of| A Hdl| 25wt%, HEUlell zgojojof k=t 32} A&
gk 25.7 wt% o2 FAgro 7 vehgor Wk mAo
A ABCE o] 4 50 wt%ollA Ho 70 wt% H
ufjel] Rregstoor sh=tl] 32} A7k 46.1 Wt = K-
Agro 2 Rt YA 33, FETEA S o
07 425 A 150 mAl, 75 mAl, 45 mA|, Lol
gk zhzke] EA ] A7 ek Agke] A 3%
A9 98.6Wt%, 55T A A 98.5wt%= B Ao =
eI U84 9] 49 A 0] A7)0 dish 2

]

™

EX

off

2o

<Table 5> Third Test Analysis of Physical Properties of Powder Fire Extinguisher

Division The size of a standard body (um)/(wt%)
ijs;;lon Sample analysis area 425 150 75 45 Foundation |  Sum Result
2016 Market area 0 2.5 14.7 17.3 64.1 98.6 Suitable
(6 years of Factory area 0 2.2 14.1 18.2 64.3 98.8 Suitable
useful life) | Nulti—family housing area 0 5.3 18.9 21.8 52.5 98.5 | Suitable
2015 Market area 0 4.1 17.1 21.7 55.8 98.7 Suitable
(7 years of Factory area 0 4.3 18.3 18.1 57.6 98.3 Suitable
useful life) | Multi—family housing area 0 45 17.9 19.1 57.2 98.7 | Suitable
2014 Market area 0 6.8 19.6 25.7 46.1 98.2 Inadequate
(8 years of Factory area 0 2.8 18.9 24.3 52.8 98.8 Suitable
useful life) | Nulti—family housing area 0 3.6 145 20.6 59.9 98.6 | Suitable
2013 Market area 0 3.8 15.1 21.7 57.5 98.1 Suitable
(9 years of Factory area 0 7.7 14.5 21.2 54.9 98.3 Suitable
useful life) | Niulti—family housing area 0 4.6 18.4 20.7 54.5 98.2 | Suitable
2012 Market area 0 5.7 19.2 21.5 52.4 98.8 Suitable
(10 years of Factory area 0 4.2 17.1 21.8 55.7 98.8 Suitable
useful life) | Multi—family housing area | 8.3 25.6 28.2 30.0 6.8 98.9 | Inadequate
Dessz?t;zte 15/(100%) 2/(13.3%)
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<Table 6> Analysis of Arithmetic Mean Test on Physical Property of Powder Fire Extinguisher Agent

Division An
. . Ist test | 2nd test | 3rd test | arithmetic | Result
Production year Sample analysis area mean
2016 Market area 98.5 98.2 98.6 98.4 Suitable
1 :
(6 years of useful life) Factory area 98.8 98.4 98.8 98.6 Suitable
Multi—family housing area 98.4 98.1 98.5 98.3 Suitable
Market area 98.2 98.5 98.7 98.4 Suitable
2015 :
(7 years of useful life) Factory area 98.4 98.8 98.3 98.5 Suitable
Multi—family housing area 98.2 98.9 98.7 98.6 Suitable
Market area 98.3 98.5 98.2 98.3 Inadequate
2014 . Factory area 98.6 98.4 98.8 98.6 Suitable
(8 years of useful life)
Multi—family housing area 98.5 98.8 98.6 98.6 Suitable
Market area 98.1 98.5 98.1 98.2 Suitable
2013 . Factory area 98.6 98.8 98.3 98.5 Suitable
(9 years of useful life)
Multi—family housing area 98.6 98.4 98.2 98.4 Suitable
2012 Market area 98.8 98.4 98.8 98.6 Suitable
1 :
(10 years of useful life) Factory area 98.7 98.2 98.8 98.5 Suitable
Multi—family housing area 98.3 98.6 98.9 98.6 Inadequate
Subtotal/Default Rate 15/(100%) 2/(13.3%)




J. Korea Saf. Manag. Sci. Vol. 24 No. 4 December 2022
http://dx.doi.org/10.12812/ksms.2022.24.4.117

ISSN 1229-6783(Print) 123
ISSN 2288-1484(Online)

o] o= 425 ymAlell A ABCET Zeo] 4 0 wt% oA
Hdl 0 wt%, Bl =Folofof sh=t] 1243 8.4
Wt% , 228 8.7 wt%, 3AMIY 8.3 wt%hz F-A 7o
2 Yehtor, 150 Aol ABCREE ko] HAa
Owt%ellA ZHdl 10 wt% Beel Fegstoiok sh=d] 1
28 257 wt% , 238 25.2 wt% 323 256
wt%= FAF o= Yepton 75 mAlo|A] ABCE-=Z
Zhgo] #HA 12 wi%elA Fdl 25 wt% He el =3t
oo} =t 1343 28.2 wt% , 2xFI& 27.9 wt% 34}
A8 28.2 wtez F-A3o 7 Ve o, 45 mAl o)A
ABCE&H2 Zeko] H4 12 wt%elA Al 25 wt% <)
lol| ZaFatoiol sh=d] 1348 29.1 wt% , 2343
29.4 wt% 328 30.0 wt%z F-23Fo 2 e o,
k] mA|ofl ] ABCE-2 whgo] #H4 50wt %eilr &
o 70 wt% eIl zheFojojof k=] 1243 6.9
Wt% , 238 7.4 wt% 33 6.8 wthz FAgo 7
yERsth 33k A3 AkE et 98.3 wi%= IAFe] T
AREEETE A2 kot HAREo % UElith o= 5%
B0 =2 Zo2 7] ARG Alefli= g 2371E AF
28 gl TARe] B 4= Q). A d Tk Table

63 At

7k 81 Al S BaislebA| o] Qlxey] FE} A
A3 ot AT OR Vehdor], A% 104 T

o} ol BP9l s FHS AE agerdn
A} g2 F9187 B meleha, $eash)
o fAREE SHES A

e,

[Figure 3] Test Result of Physical Property
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