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ABSTRACT

Purpose: The purpose of this study is to present the commodity classification method of domestic
rack-type warehouse for sprinkler system design. Method: On-site surveys and classification criteria
of the NFPA, FMDS, EN and Japan were analysed and ISO 12949 test were carried out with proposed
each classification commodity. Result: Based on a heat of combustion, a classification method for
extra high, high, medium and low are proposed. Conclusion: Sprinkler design criteria to secure the
maximum extinguishing strength for each class of commodity need to be applied.

Keywords: Rack-type warehouse, Commodity classification method, ISO 12949, Heat of combustion,
Sprinkler design criteria
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Table 1. Combustion Characteristics and commodity classification (Proposed) from Field Survey

dE=E

A4 [kl/kg]

ALEE [kW]

A=EA]

FEE 27

o\ IT (U
18,000 SFPE Hdbk T E AAlof Q= AT E
Ax}7)7 - ’ =
7171 at 25 sec Fig. 25.56 T sE
Af5 EEAE 13,960 ~ 18,600 - FMDS 8-1 =3
225 SFPE Hdbk Table A.32;  FM S& I ARE, o]
=47 19,100 ~ 21, X ’ g =
7 9,100 ~21,800 At 80 sec Fig. 26.50 2.95m sE
6,000 FMDS 8-1 FM ¥ ZgtAE =o]
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- 1 1 4 AL
Bo14] ol S0at 160 sec Fig. 26.50 1012.95m ow
TZ ZgiAE o
T Zog 46,200 ~ 46,500 Atﬁ’gg(;ec SFPE Hdbk Table A.32 M fgﬂ ] =5
4T 20 %OA T 27,700 - SFPE Hdbk Table A.39 8
%a} Eol28X  27910~46,520 - FMDS 8-1 EZ
- 13,300 ~ 16,300 - SFPE Hdbk Table A.32 %g
AL 5 27,910 ~ 46,520 FMDS 8-1 E5
SFPE Hdbk FM 2321
J|o - ’ =
el 130.at 160 see Fig. 26.50 £0]295m ow
_ 22 FPE Hdbk Table A.32;
A9 45 16500~26600 SOSSec S Fci‘; 26*‘;’06 32 M= 11 2.95m o] =2
- 6,000 FMDS 8-1 ZelrE =o]
ShA] O 1 ~31.4 ’ x AR
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VeS| 12,700 ~ 17,900 At 50 sec Fig 2 635 Oe © FM 52 1I2.95m 0] za
225 SFPE Hdbk Table A.32;
Zol 12,700 ~ 19,700 80 s0c Fig.2 635 Oe © FM S 1112.95m 0] 5
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Table 4. High Class

oA =t ==

P e =1:1 12 — — O JHIT
T Y E
° [ki/kg] ° = NFPA FM  EN
gol 2yt e e 13,600 ~28,800 A A} Qe B2 BA| Zalie N up T
PET(Z el Ed e =2 oy =
- OE]E) i 22,200 A A fhe, B, 54, SR up -
H'd HiE BHd 16,890 ~ 36,400 =2 A e, 75, 54, EeaE - -
20 L o2} -8, 6 mm
o] §H 72| PET - SR A ghe, a5, 54, E2t0E I\ 2 -
£7] W B4 A
U]%—_ZIJ_E]/WEEQ/K -
= CRE= T ulz] AR Qo 4 Bz ZglAE] -
o] A 21,500 A A e, w5, 54, SRR 1\
d=Z s 15,500~ 16,800 I A#t B, 35, 54, B P -
Table 5. Extra high Class
ELS o 237 Bl e
[kl/kg] NFPA FM  EN
AdS
g Bl gkt ZepaE 8] - e, T8 obe, a5, 54, Zetad" v up i
3
ZapaE gt qho] thogRt AdE
= qu‘? sl ° - is=y g, a5, 54, EekaH H]ﬁg% UP Il
= o Iy o I ke AT
g2kt 71 e - g, =0 gbe, a5, 54, Z2taE mmE I
o
- ATE
E2 Q¢ Hd Hie 16,890 ~ 36,400 912, A gha, 95, 54, &2t mmg P -
[o)e)
37 glo] ud A el g Lo, AL B = Alw
e - = & 345 B4, By 0 P T
o]z} A% & B EE S FHAE
ZepAE ApE At et = Als
= EH Al ﬁz ° - is=y g, a5, 54, E2kaE - %‘f‘ EP Il
- ATE
By o 45,800 e e B A S gy PN
[o)le]
— o - AlE
ZE|AEH & 2" 26,300 ~ 42,500 ey e, 75, 54, ELE a=  EP I\
[e e

0] 749 AAFEEO] 9 )50 2 She o] Qe 71Emhrha o]} glort Ego] A% dado] 8,000caligo]
17 o] Wz fApsi

SEERAA] S AES It HAEAL ofn] TR0 Eaul Azt 53 ErAet B 45
= 0] Qlofof sir] Rl 2 534 Aot Bere et ok

olefat W TEste] B Aol S8 BEN Sekielo] v, oA, BeES] AW 5L TAR She nlR
NFPA B FM 25 AS 71502 531 313 Q0] 53747 536H FU)715(2h 2 Table 691 A4t

oz
rO
N
—_
r
o
s
i
B
o
ol
S
rr
e

KOSDI 535



Journal of the Society of Disaster Information | Vol. 15, No. 4, December 2019

Table 6. Proposed classification system
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She 212 2] A5 sk et 4= Jltal et

thit 230 AaEAd S Abdske Wao] B agt ofell o] 4= 5ol istols Z12te] tisted =14 59l 8274
of F3toh= Bk o] 7|5Eo] nigdE]ofof jitt:

-t -8712te] Fheiay/qlat ot
- o]
- ofelz s

AHe
U FHEARE ETIRE & 7oA AXSH 582 HlE 71AE2 Aok Samo] Aehd gele 915 544
A2 H5IIthFig. 1). = AJH 2] 1242 300mm x 400mm x 300mm (3£°])°]™ H3FI-2 SO 12949 A 7|50 w2

= =
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Fig. 1. Test specimens
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Table 7. Commodity components of each specimen

No. 5% Az EA WeE 4 FajH] [%] ZH %] NS THF (gl T FF[ke]
1 EF B e N CEP 63.7 18.6 30 1.61
A7} A2 _
= o ZalAEl B
2 43 (Ea|mem) Z2AE 5 17.6 19.9 70 141
3 GBI (HhelA]) 2715 64.1 81.5 370 3.63
4 ol 53 78.9 150 3.04
5 39 =AY MDF& 22 90.1 1160 5.15
6 Autatat 23.5 86.5 850 3.93
2o Aol |+ Zat A E2 7] )
7 Amg EeoTUiT=tI—a R 2 347 93.8 510 13.6
e (Eajolal) AR
Aimt

3eHAo] Tt AEE A 2 Y= Table 83 AT AAA|H 0 = 7 -G Fedoh= izl

S HojFglom AL SFPE NES AkEE 30753t Dinenno and Drysdale, 2008).

S R
AAy EFo 2 HEgtCEP7IES] 7, Cho et al.(2016)°] th2H P AdoMe digko] 114kW= LERG S
L o] A2 Qg Al vl go] s E3A] HiAR ZIdE o] A 0 & W2 AfEE Flo] SH I d7ka
352N 2N O] A= ST E 11 2] GUEE gho] A el o™ d4d0] HelR £ o) S50l sidErt
3P Aol sfigol= 3 A2 At o & difzgo] ule- Wil Aado] Faoll sfdgich. Eo] ZetAElAlE
S TR @UEE 9 A4 HePHule vt & 4= qlch

1=
At gutghne] AUEES Aael sigste Tl dases ESt2E vlste] 2 Ao|7t Alaa & 4= 3t
s

UP-E1H0] ol & T S| ol mhebd] Q2o @ EAe] Aol Atsha R ofe]

Table 8. Maximum heat release rate

No. W&ET4 A4 [MI/kg] T A 7Hsec] AT GEE (MY 23 [kW] H] 1
114kW (8125 23h
1 CEP - 253 99 283 kW 33
2%
2 EtAE 5 43.4 213 112 3 771‘\2]1(73;@ 2
3 A7) 14.54 260 49 .
4 ol - 493 30 302k\;/£§-§ 3)
5 MDF & 14.0 224 43 -
6 Ll 13.87 797 102 -
7 BrE 4y 21.27 (PET) 236 59 -
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1. a2 A4Y 10,000k)/kg PFro|H 2| = skl i Ul8-E0] B/ dAet SetAE 87| = ek 54
T EE 48511 NFPA Class I 2 FM Class 1 Z12]11 4& 53 IVof &5t

2. TE< A4E 10,000 ~ 25,000k) kg = T} T E= G35 Lolt]. ti3E WE-&-2 SAo]oh NFPA Class 11,
I % FM Class 2, 3, €& 55 11, 1] sfg3it.

3. dEe 94E-2 25,000 ~ 40,000k)/kgola! 22 WA, Y Ew 5AE ARSI tE U822 ] A St
Elo]t}. NFPA Class IV @ FM Class 4°1| 5ot A& 55 12 550kt

4. E5-2 A4l 40,000kI/kg oVdolH, HId &2 Hgsie] ettt T E= 7] Suit 2] ERtiEoH R Y8-=
2 W EetaE o 2 AJEIN FM 71 CEP 283 734, 58, 2 el 2ete] oF Hli= Sk B 050 g i

5. = @EEALe] ool AR i 7HAE0] HEE A Ak 2 ATelA AXR 2 55 Aad H9letdest
= A0 = e 4-8-2F0 219 ST itto] 7hsehs HolFginh vt 5t S50l e Ui 37t &
& Ee FaHlee] mebh] daseet G2 EAO| thE 4 Sl Al g Bart it

6. TEEE SHE T YT R W A0 A A RA v, 7, G0 752 U= o mk - FARRE
7les 285t oM UM e 71AE-E ST o fle TR0 oIt Aarof tiste] 58 2] AnsIe] &
PSSt o] IRt Al A Heto] @3 Hh
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