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Abstract : For this study, fire tests were performed targeting household items (Sofa, Drawer, Refrigerator, Washing machine) using a
large cone calorimeter (Large Scale Cone Calorimeter, LSC). The data were obtained focusing on the fire characteristic of the data when
the actual fire occurs. The study results showed the following mean HRR of the household items; drawer 2843 KW, sofa 2939 KW,
washing machine 719 KW, refrigerator 2907 KW, and THR is found in sofa 2202 MJ, drawer 1559 MJ, refrigerator 1193 MJ, washing
machine 627 MJ. From the result, it could be found that the sofa can cause significant heat generation when the fire occurs, and the
flashover tendency was found relatively high in compartment fire. In addition, a weight of the four our household items was reduced
sharply in a similar time (20min before and after) degree after ignition. The drawer and sofa which has a high heat release can be
considered to speed up the fire spread as their weight decrease rapidly and showed relatively weak to the fire compared to the refrigerator
and washing machine.
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Table 1. Four Types specification of household items

Household Items Dimension(m) Weight(kg)
Refrigerator(676 ¢) 1.7*0.89%0.79 130
Drawer(MDF) (0.58*1.97*0.8)*2 104
1.35%0.88%0.73 39
Sofa(leather)
0.61*0.69%0.35 16
Washing machine(10 kg) 0.64*0.698*0.925 53

AYEEE S Y} Ve o,
shd) T Aol Qlold Fag Aol Wz
Fheige) LA ET UEo wte g Afol7h hehh
Aol ATEES RO 2
2 RS YUEE Ther] Luky
o= ZFeo] gol uxEo] Qi Avk B

2.2.2 ZUHE| EM HAM

o ==

7t g0 dadwo] et A A B )5 E4o)
Uttt 7HaEe] S8 542 dases
Al 27157

23 4 9l F0T abolth T,
[e]
=

g
ZAstan, Azbdste] wheh Fapuste 2kt

2.3 iy = H2b|(Large Scale Cone Calorimeter)
Als]
==

2.3.1 M8IEH| 2 = A

Fig. 2= thq & LAY F22A diE & 2=
2u]E|(Large Scale Cone Calorimeter, LSC)x= A&
SPY2RY WEEe Y-S S0 3 A4S
Aoz BAs) SlafAl FEE Aujolh. Wl
2k shaf tmol webs 2% 100 ~ 10° W o] 4717
e Bye H718 ZAW, s FEot Sk
5 7HET A7 29tEE S E40] 2 2
At Qo] mebs geld S gly] ujio W
FS AP AL g olHe BYo R QlaET
AP, agow Estal IejoHE BE 5 M o]
Ao AL ZHT 4 9l LSCE 2519 AR A
slo] ¢kom® FDS, CFAST S3} 72 34 mdleo] 2
J—}‘E 7&5 P— = LSC.J 3:}.51/&«10 okoi 1}]0 7].
o2 HdFEch @A), LSCoA] ARSIl Q= At

mHo A g7)0] Ak sl ek}

A E0] leFA zAJo|| A F| A Brdeke A
_]

I A
g
A

c

N
fto

Sz slagel FR0l AR WA gt A

o:
ut



Horizontal Exhaust Duct
D
ust Flow
Collestor - Plow <« 1.6m LSC Duct
System «—
1 -

Exhaust <
Gas Suction Y
1* floor : =
~20m 5
ControlRoom/ DaQ (5% floor £
Data Transmit i 0, (x5 %2 MW, |Heighty o
Qonan =Moo 1oy P Xino )Xo, 1 H

DAQ & Computer

1. Variable : Amb. Temp./Press.,
1#Floor
Flow rate

‘Temperature,
Visibility

Smoke
Collector Hood

Moisture, Soot
filter

Shape Factor,

3. Measure. : 02/ CO/ €02, ) ¢
Rate, Duct Tem ass
G AN O | Radiation, Visibility, etc. [
(02,€02,C0) S

Heptane Mass Flow Rate
DAQ [ €&—|

Load Cell

Fig. 2. The Construction of LSC,

6)
73 ey,

1.6 m 22]a1 vfj7] 4EQ] 2| Ado] 26 mZ vj7| H
oAl F51 25 A5 HshA 59 25k
of s FRog 67 AHo| FYF A (bi-
directional velocity probe)?} A (K-type)S A X5}
o} sPAE o] 2= TFAEA] WA E AarEAd
= Y 37 FER fYEL % HESE §
sl el 2w urbA ok

o|e} FAlo]| M) &¢f Hizof oA ALY T=E
o] A7 FAZ FUEo] s IZ3(soot)o] A
A AL 4kas, AARBIERA(CO),  o]4ke}E4(COy) 9
=, wy] 9EY dRadE SHTES A
Ut w7 HER WA le A28 8EY] A
F AAgH A=Y =5 SHske Il

7

T >
e s
ot I
mlorﬂ‘

N
r..>L£
v g
S

s
7‘103;
> o
—_ X
&
2
-
>,_4
o2
ik
2 =
JEMO
O{tH
-
e o
e 2>

MW,

arr

“ -1 W

A7NN Q@ AH, m,, ¢, X°, a, LTI MWL Z}7}
dradey, Aaqigy, vy AER, ARl AHoxygen
depletion factor), Z7]AYEfo] EE&, SFHAWAA 4
I3 BRERS Qulsty AR 0,9} airs AR
il 715 ofu|gtt)

40

- Ol -

Ofol

Ol &

A (DA AR =131 MIkg®] & 7HAH, m,,
Xy o BT 92 2] 2)~@)L} 22 Al A T

- (1-2)
I

o ng(l_Xcaz_Xco) _on(l_ g*az)

2
¢ (1=X,— Xoop— Xeo) Xy ()]
) 7}?—[{Ps(71a)
%0100 P, (€)
: £ A 2P
mf(Rﬂ:)kﬂRE) PIGT) )

A7) A fRe), ke RH, LRI PYTY= Zk2F dlolis=
SAAS, S FAF IR, AdiGE aen 9]
o] i3t Za}E7|gS ojnjFich

3}t YHAG(a) 1.10, HE FAAGK) 1.0 1]
I Pols= FAASMR))E 108 2 Hug 2
7] @Azl ek AtSERH), t712 Z3l57]
SHPYS T3] A (1)9] W ArzshA fop
Table 20 A3 27S AA5HCh

Table 2, The experimental conditions of LSC"

Condition Specification

Output:4~20mA, Range: 0~1245Pa
Model : PADT-D1000Pa

K-Type Wire, Range: -200 ~ 1,000 C

Output:4~20mA, Range: O, 20.95%, CO, 8%, CO 0.8%
Model : Servomax 4100

Output:0~8.4mV, Range: 0~100 %

Duct differential
pressure Pressure

Duct Temperature

Gas Analyzer

Laser Model : 25-LHP-213-249
ot | O A ™
et |
Mass Flow Output:4~20mA, Range:0 ~ 2,500 L/min

Model : DPE-S
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Table 3. Mean HRR of household items

Average Peak Peak Time
Household Items (kW] (kW] [min]
Sofa 562.061 4001.356 19
Drawer 608.537 2843.816 16
Refrigerator 509.037 2907.489 23
Washing machine 208.861 719.058 24
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Fig. 7. HRR Characteristic for four types of household items,
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Table 4., Mass loss of household items

Household | 0 S [ 10 | 1520 | 25| 30 | 35 | 40 | 45
Items min | min | min | min | min | min | min | min | min | min
Sofa 131 | 131 | 131 [ 110 | 75 | 53 | 53 | 53 | 53 | 53
Drawer 98 | 93 | 65 | 38 | 22 | 13 | 13 | 13 | 13 | 13

Refrigerator | 152 | 151 | 151 | 149 | 134 | 113 [ 113 | 113 | 113 | 113
Washing

. 147 | 147 | 146 | 146 | 142 | 136 | 135 | 134 | 133 | 128
machine
Fepo] Fashs o2 kg, davt FRE
T 2% ARG A 53 kg A 13 kg, YL

113 kg, AE7] 128 kg HE2 A8 2Jo|r = Ao
, A3} abs Wl AE7lo] b
s A om Fako] F25] Bolo] FHRL%)
o] & Aom vepte}. oo tjste] Table 4] x}4]5]
Rl

Al o8 dEgel w2 ukel A AA T
a7t w27 o]Rojx= AR Uiy THAE

(Vo)
A2 AFR-SF
2]

AYER0) PolHF oS3 5 Qi Fad
4 glow, shurg A she] =7 8
SHIEE oS0 FRT QA2 AFET

4.7

1 =
t_l—gllq

Al *1

2843 KW, 23} 2939
e7] 719 KW, Lg;gm 2907 KW A o,
Zourzero Al 2202 MJ, AE 1559 MJ, WA
1193 M, Al€t7] 627 MJ A=l A& ST = U3
o} wheba], Ak SHA) Al %ﬂ%
Aste] LS A 2] ZefHeH A

SHEOIMEHS| K|, 30 R|3E, 20154

Am
0x
2
rd
o
5%
1

= A

o= AR ¥ FAH 5ol B
/\}Eill:}

BN Anlml

o ﬁifr

e
tr

o o =
ol o o
‘%

oft
_\:Jd

=

s e 10

REREIE
algick

B ) =l ergE

H o U]D]zs]— N;d_g_g

W k> 2 o

).

Fotaict. tﬂrﬂw, A8+ %“é
%@%‘:94 ‘%Hﬂ ol wal el whek o
A4S Brlske Aolls AP 71wl
2ol dloje] BHE KE £3He Gt o)Fol
Hopgh Floz Atmgct,
4) T, FR7L 2 A AP
AR & ?41744 =4
A A= A oF7] Wil
77 ghilof w3t A7 ABEHA ¢k
9,] As o g A= A3tE BHASH
Aol A= LA

4 FEE S 7|= HolEE Al

E‘/l O‘l'ra

\__

AR 2 1 o] B2 2014 = A R(u|e 2 Tte
o] Aoz FATATe] UL wob 43l 7]

ZATAFE Y(No. 2013R1A1A3013320)”

References

“Fire Statistics Yearbook”, NEMA, 2013.

National Fire Information System, http:/www.firedata.
go.kr.

W. K. Chow, “Design Fire in Performance based Fire Safety
Design for Green and Sustainable Buildings”, The 23ed

1)
2)

3)

Conference on Passive and Low Energy Architecture,
Geneva, Switzerland, 2006.

T. Tanaka,
Performance-Base Evacuation Safety Design of Buildings”,
10th IAFSS Symposium, Maryaldn, USA, 2011.

V. Barauskas and R. D. Peacock, “Heat Release Rate : the
Single Most Important Variable in Fire Hazard”, Fire Safety

4) “Integration of Flre Risk Concept into

3)

43



6)

7)

8)

9)

44

J. Vol. 18, pp. 255-272, 1992.

S. C. Kim, “Application of Numerical Model for the
Effective Design of Large Scale Fire Calorimeter”, J. Kor.
Inst. Fire Sci. Eng., Vol. 24, No. 6, pp. 10-15, 2010.

S. C. Kim and M. Bundy, “Numerical Model of a
Large-Scale Oxygen Consumption Fire Calorimeter”, J.
Thermal Analysis and Calorimetry, Vol. 93, No. 3, pp.
1013-1019, 2008.

E. J. Lee, “Design of Large Cone Calorimeter for the Fire
Study”, J. Kor. Inst. Fire Sci. Eng., Vol. 20, No. 4, pp. 10-15,
2006.

B. I. Choi, Y. S. Han and M. B. Kim, “Heat Release Rate
Measurements of Residential Combustibles”, J. Kor. Inst.
Fire Sci. Eng., Vol.22, No. 2, pp. 10-15, 2008.

i=]
o
07}
Ofoh

Ol &

10) K. C. Noh, C. Hoon. S. C. Kim and D. H. Lee, “Calculation
of Uncertainty in Measuring Heat Release Rate in Room
Corner Test”, Kor. Inst. Fire Sci. Eng., Vol. 26, No. 1, pp.
10-15, 2012.

11) V. Babrauskas, “Combustion of Mattresses Exposed to
Flaming Ignition Sources, Part 1. Full-Scale Tests and
Hazard Analysis”, NBS, NBSIR, pp. 77-1290, 1977.

12) K. W. Lee, K. E. Kim, D. H. Lee, “Combustion
Characteristics of Fiber Reinforced Plastic by Cone
Calorimeter”, Vol. 18, No. 2, pp. 68-72, 2004.

13) R. V Petrella, “The Assessment of Full-scale Fire Hazards
from Cone Calorimeter Data”

Journal of the KOSCS, Vol. 30, No. 3, 2015



