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ABSTRACT

Purpose: The purpose of this study is to test the sprinkler performance to protect the wall and ceiling
joints of the sandwich panel warehouse in case of fire. Method: Based on the field surveys, test was
setup and combustibles were prepared. The sprinkler discharge tests were performed at the corner of
the wall and right under the sprinkler head. Results: It has been found that operation of the K-80 closed
sprinkler head prevents the ignition of the sandwich panel and therefore no damage to the joints of
sandwich panels. To prevent skipping phenomenon, it is necessary to install the sprinkler head from
the corner of the wall and to keep a minimum distance of 2.4m and a maximum distance of 3m.
Conclution: A Standard Operation Procedure should be prepared to suppress and rescue of fire brigade
for a sandwich panel warehouse protected by perimeter sprinklers preventing a ignition of core
materials and control fire.
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=1 ?l' ‘36]% I} ‘6’—1]'
JAES =A A7 T 7tAES RSt
] 71 9 = A51Fol| A o IS A& S-fota AXHE FASH . A7 AT B 3 1A Al
Qo] oA K-80 H4fj 3 A Zels|E o AF o ME QA ud o] 235} 9l A &/4do] B2 d
2 splslgict, AR MG AR o) 2o} ALY E B SAAOLR ol T A
o] 489 FEEFS 915 REAdTAo] nfeiE|ojof gy
A4 -gol: MELX o, AR, & 79 AF, K-80H|AF, AnF 9|, BEZY Y



Byung-Kug An et al. | 4 Experiment of Sprinkler System to Protect Ceiling Joints of Sandwich Panel Warehouses

ME
T WA HEAR] S Aol 2 S92l o, EEs T oA 3l ol el =SR] =
3] daElo] Artusie E2olal B AgHs 2ottt 3-5H oz AeA 2nF 98] 5 aekdnpt A

AL BT Qe wE) Seslo] QEA Tt Ao wAKR Aol ole] 271el Hotgel §57h

2, A2 Al o= axo] AEEe] ¢Es] o]Fold o itk 7401;}

_1

SEWFEAR oobH MEQX|wd A 22016 71576 628501 HAHE HH 500m]7Ho] 70,555%
02 A7|9] 92%<1 .0 2 ZALE]QTHMOLIT, 2017). @8] Shfjof), AHFAA éi!il-%ﬂ 1 obd o Tt HE A3

Aspe ~m el nie 4819, et , S4laE Al gol ick

A% e 2lo] BeR 7} oh AU skt o Aol slislo] Aok - RE EE 34
7h4% oPgel A % miEtwEo] s00ni] 99t 4 A TAMEA Y01} OmOIBHR M FAPE s0nold
Q1 % 2LYF IS ARk 7)ol w2 el M= Sl Aol Ashule SEAASTI &
Usto] 2mgel ol GA} AR 2 T 4 Ik

SHSPIEAZ K 20005156 20171374 A0 SR Wi oF 1200007 AR Qlck MESIX s e 5

of wh=H FalA ol A
o

@
=
)
i
Ao
2
|
u(®7

A A R} HolAE AAol] 2] Ao A|7 AREl= Aol Frs] AAsttz} olsolA)A) ik, A1a) Aok
Aol whe A=A A SR AgAT adA Ao A9, S T 6-75 T Zeji] o Hle] £delA]
o 4nele] SpEA EEpAIZEe A S0 62%0lAlo] 10%0lel Ao L}E}”Ek

webd 2 E2ksl] 2] S8 20l AneSeldule) 412 W U 2 HEHE Basio] shfshie sk

o o/} shaIgke E, sl QIgh 1A Ee] $3) 2 Yt ekt tielo] Bastet. £ Aol A ¥ 1

#YSEAD S5 RE $oIA YA LTLTE D AN YT A U 018 9

ME sl o] et 2mF el §e] S Aol mie} 91w 2 71IBS AT 5 F

A2ALE Hieho 2 SHA U082 AT A1 T L AuhA 02 MESIX|TE el A 8sHs BRI
Ad T8 2 gola 2AnZels|St A= T 1ehera7|Fel €A 80 L minS 251k

AN
JO
EX
>
ol

BHIIE 2y
LPIE
A BV S Sl =] 2nR IR V2 MR ntR s o] 9] o wEbA = AV*Oﬂ dEHOR A=
IFZ22] 71EANFSC 1032 AL oﬂﬁ B A AEE O] 45} Ao} 2 B4 0 2 EXATIARS A Ashs A 7|2
307H 1 £lefl= 20705 #-8_ttt. 22 F 225 == 0.1MPad] %*#%‘E-ﬂ, 7122 80 { /min OVFO R S} A A7 202
O 2 Qht}. AR IS =0 vl Xé‘%*oé% 7IEeR SvIles A B FEthe A Any 3 =1t 87
2= 2F 2.4m 2 i A]tt}. A2 iﬂi sl= AR EavtdEe AEohe 739 4m ok, 11 2lef= 6m ofsht

o £ =g A

At &

d Seel=0] FRE it o g BEFH| =S AR BAR == 017 Hm oV
91 749 121°C oAo] oz 2

iﬂr. Lo @s|=et Hike] A2l= 10 en oVF 22 it

KOSDI

99



Journal of the Society of Disaster Information | Vol. 15, No. 1, March 2019

NFSC 103B9] -, Z7+=°]7}13.7m ©] E=y

T 12710 Aot Aol ol wet
2= HaHZof w2t 6.0m” o4 9.3m’ o]
3.7m 5=, 9.1m ©}A4} 13.7m 016}
=74Colofe] A o & A-83hc}. A
mn 00 2 v 2|3t

_4

2]0 1—%/\1‘1.

2[5 1_4 7]

=7

Lm

ZPIE
1]=12] FM Global Property Loss Prevention Data Sheets (FMDS) g oll=H
=50 QU ofof| Wh=H A5-22] EPS A=A 5 g o] reof Ax e Fe]o] vk
A|2AEL O 2 A sHH BHA TS| =(Perimeter Sprinklerheads) Ao RS
TR0 2= 201 9.1m ©O[6IQ1 7, AnE e T oF
02 Q7¢I ARG I E I pE AR = 3mo | AXFZ 6= Bike] Z2]= 0.6m+ 90mm= Hi AR}, AL
Eaaﬂzsﬂ el rlam g ae At 49 107), BAATDZeiAe) 49 14718 Hasic
FEUA LR e A WA A S| =t AE R $30% ool Akrt g E|ojof gk, AxE]
013}011 BAIRE 74°C olslRl & AFS]ITE
Zeol| =7t 875 HoflA] 0.6m+90mne]] Hiﬁ_‘:}- 2
For %?} E-& 1471, oFf E2 67115 BRIt
P 2ol Aok A g 26|t B F
220l Ea= IS =F ARt

55| FMDS 1-57-2 2018\ 7oA FM 51 St Ead kS ARgE Z1E Q7%1 o] 7%

SeAAE ARtk FM O] AR Aelof wh=H o f2e] H] g2 A delslal 945 A

ndZeo|=rt Ak otol . 7Rt Skt 11-2-0] o] TEE| QI

A]= NFPA 130]4+= 27 4 2 e A2)E Al Ads7te] A5

Q7AFRS ALl Qltk

St T-HE O] NZS 4541-2007 212 Aol A= FM5880(FM H]%:

2 SIS 730 1ok A=A 1808 )

QG E AEE
U () /min/m’)]|
’6‘]—E}-

279

T=
A, AR

—

0.1MPa®] H==¢12] © 2 114 { /min ©] |

ZAX AT

L

g2eol=e 27

l-

Y53 8= Response Time Index (RTI) %te] 50
AAF=0]71 9. ImE 1ol A-S, Z7te||He] Ax
AT S| =T 2420 gpm (76 ( /min) 2] W=
H|=7te] 278 9. 1moHZ T 7+ 0 2 vlA]

o] 2 et 5tofol gitt. ol

_5

||

O

oJo

olg1&lL o o] ATmag]Iad] = ol

HTw o=

=9 uioke

=

Z~o] mfjlu.e

=]
__(S._I

I

o]

1 —

) T+=LPCB LPS 1181/1208 7]
A} u

=of| 2]
2] 7%, 8~18 { /min/m’ 2 A= B B

=]

Lo 2 i) 2ol A o] S AR F e
o 7] 41 $141e] HWEM n=0] M(Fig. 1), 2AHDA A8, o} 20] M), nzhA|e] SR AR, Bl A 5t
ASEA] B, Ak FM A 0 2 Agsha gk, S5l ulwste] 1A epgAe] Abgo
& 278} 3P A BraAje] AgelolA) Selsl] ot ABolgA0] w2 AMEEAO] 9ldo
wjo] ol it th2bHel 2218

O

_L

.l

, Ol

=

Fﬂ

o]—j’_

o
=

_1

=3
oy

|

_4

=

= L) A=Y
=

5 =7

_4

[}
=

.—ﬂ

100 KOSDI



Byung-Kug An et al. | 4 Experiment of Sprinkler System to Protect Ceiling Joints of Sandwich Panel Warehouses

- 300 mn —‘

[FEIA]
WA ZH8 B ) WA o181 ) S8 A1l 21e) Ze7 22 s
AR F FUT HI 716 23 Afsel Wl

O0E

Fig. 1. Place to display interior display mark

Mw)

Ag =2 E Aare] gt An g I e oV 71| s HAo|n R I o] bR g of tigl 7|Eo]
afgdEjojof gk,

= O)7E& A EH 2ol MEA | d-& Aok 74, 2FEAe] ks do] EAfeh et AxgIesE A
10 & SpAAf|ofof] of o] ol E 4= Qla-& A&kl Qlek AV oA Wk 54 A7 SRR E g% 41455
Alo] Tz ABHE T 27ER] 9] 7 Fa/d2 siAlE ) ol AnEe|=rt A 7, I ESE 9t 7}°ﬂ%
ol FFo| et E 8 ~ 16 ( /min/m?, 2521 74°C T 141C 2XHZ | =5 A6 7182 2 3.0m e ™
22 2t 9.3n ofsl= ARt

Kim and Lee(2017)= 4} 9124 3 58 B8 SREFE 9l510) 7712 267) 405 o0 2 AR 2A1E 53]
shaick. 2AFA, B710) 2 ol 1omols7h 23/ RS XAkl glom AMAL Al e
°] 90%2 Y TH(Fig. 2).

Jang et al.(2017)2 =R E74010] A0k 5-2 9Pt Al &
RO Lee®] 20079 FAF 2k o] Ofeh AW 42701 0] ¢ a7+ MEIA]ud o] 60%, AL EL= 28%,
ZHA 22 6%, 718 6% 2A AR Z]0] a-g/do] T2 AILHMELNA] wfid F271 71 Hol A2 ERlsklth

Kim and Lee(2014)+= mit 2 4H] 255-0] /JAHRES: 91510] 47| & AR HAAi=z0] 6me] HF 4] 1S JAhE =
A Ak 4828 5] A2 olo] B, AR ujete] 241 Hfslo] w0 Aol AEE A
At wHbA 7} Azo] = FHof| A= 3 S IS 79 A= A|uE HH o 2He1E R[5k fiet Ax w2

sll=o] Ea/do] &Rl= i

Seo et al.(2017)2 A=A sl d 1520 B =22 451 oA A] ARke] W

o= SR H o S ojt A Fefdu] 4

T T

wo) %4 thguete] ik 2412 st
| =

-

a;

QL5 B PR S G2 QYT
98S st AaeTel teb Aol t6 ~ 10molste] MESI)
TS AT A, 7h 2} ujete] o2 Azlol] TAgle] SIS O] HISTRS B 80 ( O] £7]8ked i B =)

g Zakg AR Seletkst.

KOSDI 101



Journal of the Society of Disaster Information | Vol. 15, No. 1, March 2019

Fig. 2. Floor loading (Gyeonggi-do)
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Fig. 7. Sprinkler head placement Fig. 8. Thermocouple location Fig. 9. Ignition source
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1 minute 20 seconds after
ignition (head opening)

ignition 3 minutes after ignition 4 minutes after ignition

Fig. 10. Corner Fire Experiment progress (1)
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6 minutes after ignition 9 minutes after ignition 10 minutes after ignition End of experiment

Fig. 11. Corner Fire Experiment progress (2)
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.

1 minute 50 seconds after
ignition (head opening)

ignition

3 minutes after ignition 6 minutes after ignition

Fig. 13. Under head Fire Experiment progress
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