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ABSTRACT

A fire resistance certification needs to be obtained before fire protection paint can be used in Korea. In the case of paint,
the tests for certification are fire, gas hazard and bond strength. According to the hazard test standard of combustion gas, 16
mice are sacrificed every test. Therefore, there are ethical problems for the experimenter and legal problems for the laboratory.
Accordingly, many alternatives are being assessed, such as combustion gas analysis, but they have not replaced animal testing
yet. With gas hazard testing, the exhaust gas temperature can be measured. The property of the initial reaction of a specific
fire paint can be characterized by this temperature. The purpose of this study was to consider the improvement point for a
gas hazard test through comparative analysis of the exhaust temperature and the time of death of the mice.

Keywords : Computational Fluid Dynamics, Flash Point, Numerical Analysis, Flammable Liquid, Pool Fire,
Relative Humidity, Radiation Heat Flux, Atmospheric Transmissivity, Low Flammability Limit

I Bk AbrE e ANS wET glom Bl A,
A, A EE SOl AR AER UJrEP de=
Q}?lg]_o% ‘Ei‘q_‘;'_;dli’ ‘Eg‘qiquﬂ 4%3_2
S Al I QA I ASES 24 bHS =Re REIZR Y BANEHIVE 55 Wﬂ?ii A3t
) Slete 1S4, SIZAA W BEEE 59 T QeE? Wetae] Hse

[l oA OR Yol E ARE < FEAES 1415}“5% 2elsr] ARt WekA A W
1AL A oA A WAL 2A wstER " Py W o 5

x
rhu
)

1.1 A7 E E:—.*

HH of

)
>~ 0

Q!

[o

>
>
_(?L
£

o
re

ol

ol

kRS HANT FRE gy, R 9
2 Yoo Agol et S AlEs A ek AR hAgEA 5 davtao) ol da

XL il -lN N

= 1~>J
4N
| o
ol
N N o
411
-2
‘1%
l“N
i
L
®
fr
Y
o
ofy
e
i)

tCorresponding Author, E-Mail: min99806@hanmail.net, TEL: +82-31-910-0733, FAX: +82-31-910-0505
(© 2017 Korean Institute of Fire Science & Engineering. All right reserved.



e ¢ 5 Hol
WA ol2fd FEAH o] darts BAL F
3 a4 24 5 oAgele] drEle] gty @AY
L EBARS RIS Eha Qlrk 2 =EAL 7t
FEAAAT A TRE ARAE Fo) BN EHA A0
AR A EHE L dasts w7l LEete] PAS T
ofsto] FEATE AT HREATY £ o7 5
BARG 2ToldtE gaAd 4 o WS 9l X &
obx 312} Sheict

otz g s Wekdeol wet 147, 241708 9 347
g0z FREE=Y 7P ekl ASE Aol &
20179 69) F 1571 22 1A7HE Yste s Qo]
gasith? o]5 =g B4 uet AEd $4 Yike
22K F2 Qo BF ofZ A YIEgo|th 2 =5
oA A71eF o] 71 AnbH el A9l 1A17HE oA Y
A Wsteg 1370 20 digt Waktx g A9 2
AE AIE AT e R St ZFAREl A g
9 B 7|ES KS F 2271 “AEE YHAAHE W 29
g A wEsy 627 Witegs 7198t

AEASE 7h2so] 8ute] o] HE wEA|A Bt FFHAA
o] 9B KT} & AS FAHo7 whaln Yshrz QA
He QR ARG A )8t WEHA ol et =
319 AIES AAIRE fel7tAE WAAIZ= 7HEA
6RO AtFor Boug ERo| 27| H-2okA}
ol AE AT el Fagh YIS vHta B 4

143 e FAAE 5 =529 27| ¥k

P

[N

a}

)

O T Nk IO I
exoltk. olo] A7) 137) Lzl gt 2671
Aol Histe] 7hedAlzt 687ro] 7L
of 3 BEFBERHAATE] BAS An

32 (B (0 v o2 32 O A uE M

AR
& I
La
P
= H

ky
o I

TR 5o 71 B FAGE
2385, ofat A A3zel pgel wek
7t Aold. g2 AlSiE ATEAAE A%5E
Hehtzol sigss SR 2 271 B4
w54 o8 WA yskrzet Fth oixid) B
7 5 em o]4be] FAER How st
golElo] Qlet. 3 Fx ABTHE 10&
shrzo] = A obe kAl 2glel st
EATU(CI3E KICT) A 3 45dee) kel

oft
4z
BN o

S+

-z
30 Ho
NI 10 [UE.

i
Mk

oﬁi
< g

&JEEE&EH
Flrr2_10
(NS )
1w oX |o

)

)
=

)
ot
A

et
H
o
2
B
ol
Lo
o
fr
Mo
o)

1, A31¢8 A4Z, 20174

o

Azl et Fddegel, BArd 3], A=A
2 B AL AH KICTI A Ygltzz ol
Qg ol ko] 7V FRT B

o
=
E

Z(KS F 2257-1"" %5) @ W3x| Mol 4] Fsta Qi
Yatrzo 2HL Wiy A2zl ot fsiEE o
2 Ueolxn WshA A WEle| yskEEoe] A ojEog)l
Lo 2 =Ro4 tdREuAets Wilrals IEE &
‘CRTEdgE 9 =agn2dgs)se sgdch §
Hlo| BEd ERYEHIHE LR7L JDEYL
& YA A B Tuks T4 Flol
2 HEH uig =g e 4
HE7)%9] How o]} GAlsic) EF
oA WslEEy ZAAY F= 9wy
ZENEAZE 9 C292dZ7|59
AFEAF, 7SN 9 AE
2 Ho] gl ¥ AW B2 ZAAFY
FAREGAES KS F 22718 2Es

®
»

32 M
I ofw

=)
de T
i

o

ol

L

% 2

= b
1

=1

Y

ot o
>
N

o T
=

k]
oS
o o 1E

=
B
>

T

2 e o oX £ 1o ol
>,
315
K1

2 1x

o
EUH il
1o

A

star itk

BN Al Aolsl B3I AR 18] ]
o Al 8ube], 1] 2 G 23] AJstE®R lentE| o] 7t
Ao ghitel TS S E M Al & AR X 25}
ofst7] wiizoll Al@AA =Y Al FEE FA "ok ®

3L A7) He SERTHY E SEAFe9Hs’)
EE AFEE 3 HEo] 02 AFFEL U]
2 ooz Az 9 Lostoof st F Ao 4
s Ao oA Aok st 5 Z4stoof bl
FA A7} 7heta] o

2.2 sie] Al &t

a7k folld Foke] gt sQ) A=E AHEE
=98] 7 W5 vzt Az tisto] ASTM E 84 A3l 4
Alste] st dutel A7y o] Aol whef Class A, B %
C 9oz MaE st stadae] A9 AWE BE
of thgt SAAIE 0, H2 ol g SHZATHE 100
o3 7% Afo} 0~259] 22x]%= Class AL, 26~759] 4=
= Class B, 76~2002] $X2]&= Class C=2 FE3Ith 839
749 EN 13823 FZ9] 9J5}o] Single Burning Item test
(SBHAIES A5t Ao A4 AA|<>(Fire Growth
Rate)?} 17]¥HA X 4=(Smoke Growth Rate), 1027+9] & HfF
Z Y7 (Total Heat Release) 5o el A~E 5 HO02 &2
shet. Qo] AL SO 5660-1 12 A|HS sto] AwtE
T2 7ELR B, £EA d YA EE FESFL Uth



ohzdA YelEw dartael $ai4 ool Wl ewe) od 1 3

23 7|zt 03
AEAR A7t Sy Boh) B N1EATE A
R, 2dS T derkael FUSHARES Fokol A

2 o2 AAA7IAYE Ho] FET ZF o] J&gFL ©
Arston, ) Add 5 Fa WY dazks 24
4 54X =5 A&t E}XH?I@*J B71= 93t 7] % glo
HE AAEan™ gda =
1‘4 ¥ O:lTOﬂ T2 H L EAS S
HA—]O 11]/\]—1_0:]]:]_(15) j_E'/].T_'_ bl—__?T Eo @i]%—o ggﬂ_
S”EX* JAA7S ZA8Ea EAlof 1SO 197022 2835t A4
U4t

|2t

=

[¢)

2 7% Qe At dartal RS BsHs
FAFS sk wAe] o|2A: Roku gl Aol

3. JIARENA kY © Hnt oy
31 JIASSIA TWIHbH JHe

a7 Az 52 Aol mheh yektze =4ty
2 9 WA A A AEYY 8 B 7IE] et
Ao BT WSt R A4 Al EAshs 71l {3
A 7= KS F 2271 “A&20] Yz @ 120 v
AR 5 AR ARl mEth R 12
mm g 73ehol| Figure 13} Zo] 2|5 25 mme] 17
A ARE AR =28 =4 = 11d ok
A 92403 AxE AR AFAE AT ZFARA
Figure 29} o] 7}z, wrbiAp ol o] g 4

74 8
AAEoR 7]%6}-01] Eafe) b‘gE;dz]/\]ﬂ-& é;ga

e 23ANt meHt
E, Fo) FFHERANGOE the A (el wret

=X-o0 1)

), o okl 7o) BEPAANY BEEHGI] - S
ojujgit). Q14 AR Wakrze] hagaAel st 2

10

x| S

55

5
1!5

220
Figure 1. Size of test specimen.

cﬂ:\

T~ Stirrer

Mixing box

Heater & stirrer

Animal exposure box

Exhaust

Flowmeler
Flowmeters

LP gas

Pumps

Primary  Secondary
air air

Figure 2. Test equipment for gas hazard.
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Figure 3. Mouse stop time.
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Figure 4. Gas hazard test results.
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Figure 5. Stop time and exhaust temperature at 1 min.
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Table 1. Regression Statistics
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