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600CT r=19p
800CT 7r=0.820
—%. B2 OMHOT—& 05 ERT ZHEHUEL THERIZ
600CT r=23p0
800CT 7=0.82 0 ,

Eis, R()OFHEMER. ZIFTHFOERT—FEES.
(2)Magee:Reitz DFEER & D Lk

HEH OEBRNSKRIEAM OFEREFHZ RS, WHITHHIERTHBDITH L. Magee&
Reitz[231/ 375 AF » VDK EIC 0~4kcal/m * s £ TORMEF Z MR N SBREEIHE, £O@E
HHEOKREEEBAT L. BRELD 5K TE BRAOEKEE 2R BN ERE T
TW3, FEREFE EBRAFKEE, RIEAME TSI AF I END—RESESBRARBZERTIE
HBH, HEOMIIILEDOFENRS5N5, K31 Magee ED TSI AF v 7 DFEEAKDIH
KITHBERFAGEE W ENETMBIT X BN RE TOBRERT .

K3NETIAF v 7 OfE, BEFHECLDETOBENIHZH,. —ROIZ I=LW-CD
BHRASRALL TW3B, BL CHERTH D, CORXZEBEETE, J[+C=LW LD, FHEIZK
% & L=585~1017(cal/lg) TH D . KNERM S 100CTRILT 5 £ TITET HEE 620cal/g I
FIFEL W, BB, 5 AF v 7 OEAKOEKLEFKEEL, ZIFHYBEHRICELWES
A5,

o TEKRKRALAMOBERIK (1) . GoTt=I&:BL &, Lo=TrtE:EBEZMI5N5, C
NEEHTS L,

I=Lolt (2)

Tiabb IORREEZT 2K, o c DEETANRENSKILL TOLSHITRD, 0DK
AW BNTEEKT 2, WET D L o/ r DEETHRZHTHT, HIOREIMRTHEITR S,
Lo T plr=WEBL &, ISLWHESN, TIAF v I kKEES=<FEUFEETEHAKD
HAMTONTND Z EIZin %, EHEBEAKO2EOMHEKIE, U EOHFWRROMEA LITICK
STIThbhsEEZ 5N 5,



Ignition Time, T (minutes)

Water Content, p (kg/mz)

X2 RN v &BKEE o DEIFR[20]
d I XERA{LEREE

Specimen
o4 PMM
PMM
Deirin
Delrin
PS
PE
03 |
-
.
E
£
°
L
n
2
w“
§ 02 -
3
@
g
H
=
w
o]l
(o]

Water Appiication Rate x 10* (g/cm?s)

K3 BRSRBGIREE &tk OB
TS5 AF v 7 DEE[23]



1—4 EAFEICKSBRAEAEEDORDH

1 FRFEKEEEICEIS 5 MR

KKDIHKIZHTz> T HAKOBEREEZ/NE LTOL & HDFEEFLN S 2BFITH
KUIZKKT2%. NHKEHAZMICER 25 SMEO®EE] %2, BBRIICZ ORMAKEE
EEO2TWVS, INNEASBBTRET 2000, FYITHEETD2HONEN. ThsORME
ROEREMTEIFEAINTEST,. ZODFIRDZBDICES> TIIEAD LETHERO L
THREORETH o/, ZWWRRRETINELTRMIZ U TAKDOBFRITONT, Kizkd
BSTEC RIS DI KB 2 T EICRBAT 5.

2 AMKKOBRRIEAKEE
2. 1 EFIKZHERBIAE
2. 1. 1 BKRHECHETIEER

HRELTABIZHE> T, KENMNTBZHEIIODNWT—EZMATBLENH D, REIER
HEDIES LA, BEETIUTAERD A, BZODOHETRETELDBDEEISNS,

A. BERKE  BREOSKEIC. FAR» DEEREIGEE THEKT 3 HiE.

Magee F[231D 75 A Fw 7 KKITxT BKDGEBEZFEBEATIE, ~4 kcal/m?:s T TDHK
HMBTOWKERZITO> TS, TNEEBEOKKEE 800~1000CIZH %47 5 HKE5RE D
18.0~35.6 kcal/m?'s ETHEEL THETS &, ZHUIHIEL T 20~60 g/m?:s DEAEEM,
¥ /- Ei8[20,21,24] D E K EALAM OFRR( 1N SFE L2 E T AT 29~57 g/m2 s MRFS
ns,

T=K—P+7T, (1)

T4

BU T I3EKRER, 7, SRR OF KR, LIKORRE, ol IBAREICHE LK
B, 0lBAF7 7RI UER. TRHHAE. k (51) BEK. TH3. 1,dHET
WBEHETE, LOBMEEL 0t = o T /AL THONS, ZHUTEBRIIKM 7 U 712K
LTHRE. XEEBOMEHE 1 ~ 6 g/m2-s[25,26,27] L1372 Rz BETH 5.,

XERDOFEEHEIL, DOBNN S RUT, B EES D —F ORI I F—2EKThiEL
WIZ EZRML TS, Magee. EEDHEFITHEHMEL ZREOMEENFHENTORVWMETH S
DI, HEtDH & Lo FEIFREIERE N L Tk Z2RIEZSICEBMA L2 b0 T3, EBY
IR REE A SIERICEBAMAEXEED D &N  BAERSRRZBIERLES TH S,
Ihbb, HICHT 2EEHMDOT A A a BNIML 2T THBDIIHL. 7Y THEAD
FEEHAATIIRIZIMT N TERTESATH S, BEELREEREHETE S &R EED
BONRLT A AT aiiisd, ZOXDBEEEKBL THRAEFKOEKEENEBYELZET
SEMNEIH, EARBATHRLZSONENTIE W, BET 3L, HEHAATYHEREK
HEL, ARBBHRICHUYT 2EAEETH D, JORFEEL L HIUIFEHEAICBRRIHE AN
FERTEDIELEZERT D, N LAHEFHA T, H2RALUEHNIHEKITFRETH D
B, HAKOUNENRIEZNSEROMEARHZEL, Lo TAMERD R T, DR



-----------------

(a)

3 i)

M1 A#7Y7oREGETN



RPFEHAORMAEFCITREINENDNSRNEND ZETH S, ZOHERDN, HANLE
HEKEE K ERBITHRO SRR RBROBAEBIRDDE I EEZ ENS,

B. FRHEHKE : MEEEREO—FHM oA ~ET, IERBEXESEZIHKL TP < FHik,
EBRICE DAKEHATEDIE, ZOREGFEFKEIILS, ELUTHEHREILTHLET, K
HEFKEEZSSIC ‘
TOITHELTEL,
O HHBEKE  BNEEIC. FOFEIK L 21T 5B Y OKZEEAR LD S AR
PHALTOL Fik. ZOHETIE. HKEELRLELTHEITRS,
HEIZIR, ZOBOHERFAKETH 20, BEBEKECER THRGMNICREHMAT
%
FENRZNITGEWEEZ 5N,
@ EEIAME : RMERRICH UBUKEE 0 25205, —EDOEKBEEND—ED
FEREE THA L TOL ik, XL o DKERFETELZLDET S,
I 5ITRENCT B . T BERKOA M, BREINE TOXRRDOBESZL, BKOHE
ZOHBOENEZ SN, BXHKBRRIEETLLHAONS,
DUTEERTIETINVEROEE, ROLSRADVEETH 5.
B. 1 JUJTEENSHELESR
1 (b) OLIITFNS EAMIFELESRE, HAEBIIM: +7 hOBOEO0 2@
EESN SRS 22T D, REERDIDFKDREAEFTDLEE, ZORBEARRIRERN 2T
SEEZENS, ZOHE. B v 7 MIEBOT ¥ 7 MAD KKK UREEEE N S BIH &2
21T HRIC K B BUREIRE X S iz ZR T B KITE 2 AKEEOHIHZIRNE Z 5N B8
ARRKBEANERETETVANERATINEEE TS BIIEICHELEMICTLHOT. £
FTIRIZOYREERL ., BHELZFICEB L TRAT S, 5127 ) TTIRIEABADOKETH
ZOEIZRTERVD, EIGAWNIV(/AEBEDT, MOEFS EFARKICZRATEIHDERET
3,
B. 2 ZJUJHEBMNSIHEL T 5k
BBFITEOREEREN S EE L Tirbh b, 7 THEEITIE. KELEFIZMWZHEXE
FBROM 0D SIRZEATERV, ULMALUEREITE. HABEEBRNICTANS LR LEARNTRAT
DT, KENESKELRMEOEOBNEZTS, T5IT. KA SBERAOMRMEDE X
5N5H, ZOFGERRETHS. Ld. AMORMEROLRAKEL. RENDOIHEH DK
EHLAH D720, BENNEERITRIEENASNTNS, LENS T, KIMFEL TWBRHE
BB s, BMEANELRZBIBBIINZ BN, WTFHIZEXL, KFLREOELESNZ
BT EDT, TRTOENZEAT 2 LRET S EROAR[GETINGEDIS EEZLNS

2. 1. 2 ARMIZYTORBETI

ZRITHEEZFFDARM 7 1) TR ORKE QOB EHEDFRE DD, #OM O 87-fiF(t
ETFIVICL R EZERER. K1 0PEZAGETINEZBERATSEICLE. Tiabb, K#
ZVUTITRE, SROMBEMS ¥ T h2ATEIAMTOY Y (a) 2HETSH. I THEDK
EWEE ROESIETDs ) TOMES v 7 DTN EFELWEBL., 512, ARONRERE



o, Tor) JToeBHEREICELWEBL, HKEEE (b) DIV TDTFX
WEENSHAIEL K#IKLUTOLK, vanzm (EKHE) v 7 MHEOE Ao mzlEL TR
T5, —FOAFET Y 7 FNOKKDOEKLERKEEZR L, HY TS+ 7 MzHiTh
W —EOY ) TeEOEANERKEENALUMIIES NS EEZ 5N,

BOD, HKE1DZITIHHEE (1) BREEENICKRERBL THBO, kKNS DK
WIZFOHE., (2) KEAMWE FRRABEED S5 OBNZTOBRE. LI TRET S,
BAAEIEIR 1 (b) OMFEICEDIE, THS LM THKESZEAL TOSEEZEIN
&, BAEBOZIT28E8%2, RESOEX h, BUEOES 5. 283 ] OBEKELU TS
B 72[14,15]. R2BFEOEBRICONTIL. #%iL2.1.2.3. 2.12.4 28I hin,

HXE 1IN T 2 EEARITIKRBNOBE Ho BERROHERRK Ha TEES, JEEE
EE IR OB ERREN S RN SN HHEEERL &,

Ho1=JAoFo: (2)
Hz1=JA2F2 (3)

L7cito T, &2 DWERE FouBXL Fa 2 RDDLEN DS,

2. 1. 2. 1 #EAE

(1) KRDFRL TWBHS
© BHEEKE

KRBT IBESEH U REBINZTOHE,. CORRBKE Ao 25 BENRE J TRENT S
DEFMUTHS. HKE1DZHE Hold, THREIRE For b%

F,=1-F, T&3»5. (19) R&b,

svst +4r? -5°
H01 =JAoFm =JA0 D) (4)

s 2r?
(HOI)max =JA0(F01)max'~JAOF 1+—;§—_1 =JA0 (5)

(4) RD Fuld sMRKEVWIFE 1LITGADE (5) R&hrsd, EREITIE. KRITKABETHD.
EARAHEDTEINS, sHHEEIORKEERZES, LML, hE sBREVE. R Fo
—>1&73%,

NS, My 7 b—FYU7= 0 OBLEFKBEEDORKEW nald. LEKOTILICETLRE
EBL L,

w

= (HOI)max _ %AO

max I7 (6)



HKIZET HKE Meid. BHEKETHINS., HARR t ORICIHAR 1 235%1T 588
BRICHYTHRREKETHS.

M =Jr'—dH°‘ ¢ (7))

ZOMEBEITIEDIRIT bt WMETD LB LHEEER ZRODMBEND D, FHEITIL,
20 7 OPNERRBERE I ZEABMY OKEBAAT SFIEIARREN S, BREKOFE, PIHICHE
KTBHMILDERTHEKL, BKBEZEPLTBLIBRBMAEZROTWS, HES
FIZIH L £o TY <HEE vIZ—E TII7E W,

@ THEIEKE
ULOURIZ, HLUEDEE vE—E. | b THITREVELTEHETSE =1/ VEND,
HoiZ (5) XWBRILT % EREL .

1J
M, =—— (8)
w= T

VICARY T DA S ALEKER Myld (8) ROK S ICREFIDBEFRICHD, HEIC
—EDBREREOVBERDOSHBEERLTVS, Myl (8) RDKSIT. EARBAITHIEK
HE WEBIKEE te D Mw=W . THEN 5 My iSRRI ET—EITRSRNEBRL TV,
TR & DRBICAERD EVIRRBELHET S, My 2/NETHEDITIE. IHKED
SRBEDRTD, DED vERELTEINEND S,
(2) FRBBELSFOBE
KEEOENEA TS, FRINERERED S OBHEHIIAZ N,
(3) RiTLY Hu 2bEDBEHITIE. Fy ZHERRIIR SV, BERKOBMEGR &
CHIEBMRIC L D EEOBEEEK (16) ~ (18) X oE#ETE, KX (9) MRIT 3,



F21+F23=F20

F,+F,+F;=1

F42 = Foz
Foz =1"F41‘F43
A A
F21 =F20—F23 =ZOF02_A_2F32
A = A,
le =_11(F02 'Faz) =%(1_F41 _F43 _Faz)
F, =ﬂ—1—2[sw/s2 +4r2 s hh? +4r* — NP + 417 +2sh]
A, 2r (9)
OHHEKEDBRE
P> T,
H,, = JA,F, = JA, 2—12—[“? +ar% + iR +4r% IV + 477 +2sh] (10)
r

BANE (Ho)max RO DI=DWHTBE, s=h= 120k, Hxl3BRKEEZRS I E8ON
50
(H21)max = JAO (11)
X,
wmax = (H21)max — iAo

L L (12)

QOE=EEAKIE
(1) EFBICIES LEESHETH DM, KIC t=1."v B &, LHEKBIIRATRE
%,



M, =L 4 (8)

ZDEEBKRVBFH L TNEHS (1) LRIUERMNMFSND,

2. 1. 2. 2 FEJZUTKRBERNOHRE

SHEICK S & ERBOTH D T BRNEIBIRIC JAp72 5 TRINF—DRKEAMNENT NS
BN B5L. Lo T, 20T X0HHEBEULREL LB L, JA RERAAED
ANTERENESEINS, LI —EHE v TIHLES ZENTES EEZZNEINET
ORITHAN DL, ¥ v 7 FNOBERD KRB M LIBBEE H S OBR B ER L2 ZNEN T
BN, KRODEHMINE L, KRITE > THRINZREZRTD S5 OBRANEREEZTK
MBI, IHIPKFGEIDONTS, HHFKEEEEFKETELITREL 2N SThhs &
EZ25N5%, ULNUHKBEKBRIZEKSFKRICE > TRESDITH L, BAEAEE . Ehil
IZH g BRAARRABICEDAFBEEH YOI KEEELL T, —EERDZENFLVWAIRTH S,

WITNOBEICH, HAHE 1 OZRABVBRKERDMENFEL. h OTFKENF. Th
13 (13) XTRES, TAMEKEDEZRELZNWE, BB He)n 22TEZECENTESHE
KEENHNL, 2EOWKPERTESEZEZSNE, Zhns, vy 7 b—FYEDITHE
RREAEEWH (14) ROLIITKES,

H = JA, (13)
w= —J—A0 (14)
L

7)) T 2EDHKITHERIEKEE Wi wicHS 752 v 7 MImEHIT. KA TKES.

J(c-na}  J (c—na)[(ab+bc+ca)nN -a’n*(N -1)]
Gk

W=wm=— =— ' (15)
n-1 2L bN(n-1)

2. 1. 2. 3 ERICETIEMK

MZEMENICREZDHDBAD., B2 EROEBRZRL THEL<. K1(b)DOMfHE
EFICRWTEF 3. 0. 43K~ T, HERW, LWOMOEE, 1. 2i3F0ONTHMD
BRWEKEERBEEEZ2ETHDET S, ZI T PEMABEAND LT REFOBESHMEEIC
B L TROEREKN B 5[28,29].

ool 0T |




s BT G
e NUR T
SRR SOl

ZZTFald., (16) XROsZhITANEAETHS,

2. 1. 2. 4 AM2VYTOARBETIRENOLBK
K& W EXMNa b c DAME n ¥l N BRIHAR aXbXe nXN EFIOARMZ YT
)]

FEEHREH S 1L
S = 2[(ab +bc +ca)nN -a’n*(N - 1)] (20)

EFIINT Y7 MIBITS, —HEONEREE s 3.

4(c -na)Nb
n-1

S =

Lo T %S v 7 Mumid

e (ab +bc +ca)nN —a’n®(N -1) (n-1)
2(c -na)bN

X, Y7 M1 EXOBMOERE A, &

2. 1. 2. 5 RREUKEEEIETIEHEOLE
CZETOWHKDEZ S 2 HERITONTELEFHEACZA T >0 T —HUKEERITEAL .



RBRE S SHREMEAZ L TAH5. £ 1 OERIEROIEED. NI Y TOTEMNS EEBA,
BIUELEENS TEHARNT. HIAENSERBKZITORERTHD. BUKEEORIEE %G
BEEWNGE Lz, BRIEEORIARZLRZIENPEEDERZDT, —HOBEEEKELT
RLEDBDTH S, FHEIT 800. 900. 1000CHFEIIDVTHRWN, U TREE (RS2 F
A )RHKBARF UG L TEAT A 2 &IKT 5. % 1 OEREIIFEBEIFIF-HRLTVS,
INEFAEETERT EERMEN0.8~3. 1 mm/min. FEM#EIZ 0.8 ~2.5mm/min TH 3,

HRBEOREITMHE > K AEIL. RBRICERTESHEKAFEENTBN 2D TH S Z
ERERTHBN, —FH., TITRINEZEIIC, BREAEEIEAFECHEEZITRNE
BHEEITFRBROND. Lo TAEOFHEABLURTY >0 5—HKDOERT — 71Tk
LTH(15)XEBHL THS,

F2WEREZ, X1FARIFHEBEENZBOTH S, A7V 007 5—8KkTIE BkE
EWEEEIINT KO FEE mm/min TEbINS, £oT. FHEAOH [30] TIIH
HEKZTOTVWEOTH B2, BEEENSHKTEZHBOEREL T, 7Y JTE L ZBAEE
BCHBEL TR THEZEIEL TH S,

EREIFEMEERMENBLSED EVNZ S, )R ) THREOEGEENSHFEI N

T BHOTHBN, ERFITE o T, HKBKEFRZ FREFFCERBORTRIHEISZ N, —

PR E I FRR R OBINPR T 2T 4 EHINZBMTEOHMIILDELZZHDTH S,
—RRICRER DO, BRI DF AT 800°C. HIEETIX 900C. 5 H DOMBERE LI
DHFEIT1000CHT—F2FES LR BEDI LD TH S, COLHWARERT—F Oicid . 54
W s, ISICHEMICEEIE SN HDIEND TH S,
RBEBRMBEIZONTD, BREORIIAIR. H"ORBEEEDBMAOBES, ZLELLTNVS

N5, ERIE LR D REFRBIIFELGRV. RREBADEZFOIOIMMETHS L
EZZ6N%,

2. 1. 2. 6 RERAIOHRRL

EBEOWAKEIL, 2. 1. 1EHBOIKHHALZLDIZ, HEFKOERNBNADBDEZZ, W
=JAo/L THRHLTHB, ZDT 4 A2 a RIMT I TEREINSN S, (ERBETRICHERS
NTVBRAEKEEDT 4 A a[ML 2T &3R5, BETRI DI, vyIh
NEOXRHEMTE > THS. INZE" &B<L &,

E=w/2rxrl=dJr/2L1 21)

1D 32X21—-4X8 EFIDI YT T, I=24(cm). r =+ 9/7w(cm). X J=18.0(800C)~
35.6(1000C) (kcal/ mi+ s) EBZFFHETZE, E’ =1~2(g/m-s)ME5N, X1 DER
MSEHBRLU-E 0.8~2.6 g/mi* s, Rasbash[25]. Heskestad[26]. Levine[l27]F DL Ea—D
. 1.0~6.0 g/m:s &iFFRS. X, FOMDZ U TTHIFIEES. QR TRINDHED,
HETHNCRRAHKEEEINTEEDDTH A D,

LML, ZZTESIRHEBNLETHSD, E' HORDNZIE, T4 XA va EifaHEIC
B30 . HKEEEZERERAM TE S FEETH LB TH S HRIIRIND K DI,
PR KEE IR DK 1/2 ZHAK L RS ORARREETHEN S, BITHEREER. &



#£1 EWEHECKBRARKHEOLE [15]

Crib Observed critical Theoretical critical
Dimension Rate(g/min) Rate(g/min)
Weight loss Heating

when applied(%) Temperature('C)

20 40 60 800 900 1000
32X33—6X12 130 — - 92 132 184
32X21—4X8 35 40 72 41 58 80
32X21—4X8* 47 656 114
42X36—5X10 155 225 400 114 162 226
32X33—6X8 120 225 - 94 134 186
22X33—6X24 240 - - 140 200 276

*From top down & others from bottom up



#£2 RATVU XY 57— SORBRBRIEAKHEE LFHHMEE DL

1. BRAEEE; 7V TKKOWKBOKERE EERUKEE | HAKKEZRMARRIMER Py,

SRR 9 A [31]. 2.0mm/min at1000kw& 3.0mm/min at2000kw
a b c n N  J(kcal/m?/min) w(kg/min) q(mm/min)
0.03 0.03 1.8 104 10 1078 4.48 1.4
1540 6.40 2.0
2136 8.88 2.7

2. SP ROGERS,RA YOUNG ;The Performance of an Extra Light Hazard Sprinkler
Installation ; Fire Research Note, 1065,april 1977[32].

1.8mm/min
0.038 0.038 0.987 6 21 1078 1.39 1.5
1540 1.99 1.9
2136 2.75 2.6
3. William D.Walton; Suppression of Wood Crib Fires With Sprinkler Sprays; NBSIR
88-3696,1988(33]. 1.6~3.4mm/min
0.0381 0.0381 061 6 8 1078 0.48 1.3
1540 0.68 1.8
2136 0.94 2.5
4. M.J.O ‘Dogherty; P.Nash; R.A,Young “A study of the performance of automatic sprinkler
systems” JFRO,FR Technical paper No,17,1967(34]. 2.46~3.66mm/min
0.025 0.025 0.91 10 42 1078 1.15 14
1540 1.65 2.0
2136 2.28 2.8

5. Hajime Kida, "Extinction of Fires of Small Wooden Crib with Sprays of Water and Some
Solutions.” Report of Fire Research Institute of Japan, Serial No.36, p1, 1973[30].

2.5mm/min
0.025 0.025 035 6 10 1078 | 0.198 1.6
1540 0.275 2.2
2136 0.380 3.1

(71)1078. 1540, 2136(kcal/m2/min)lE &4 800°C. 900°C. 1000CIZXfIind 2 BRI HE, 7
71, a@)Xb@NX cG H—nGNXNE)TRT,



EeBFERO 1/2 TH> 75O TRFERS RN, H5EDRITH LEOHKEE, 2234
HOBROLERKEELNA D,

E=2E or E=w/nrl=Jr/Ll ' (22)

fDZYTMBIZE=2~4(g/m:s)E785,

EMERKORARREE % 2T DMK RO ERTIHE BRTEICBRERBETHZDITH L.
E' BAMBEERTEY L, EENGEEELTRONDEETIHILRD. E= 2E" M
RMTBIENS, E’ EHE ERRIC—EDELZZDITH S,

3 &

mﬁ&mﬁgﬁ‘ﬂ%%ﬁiﬁ%t%%ﬁ%&ﬁibtt%m‘:néﬁkfééﬁmmﬁ
KEET%%O:hmmkﬁﬁf,%kﬁﬁ%ﬁ%%k&ﬁ%ﬁ%@&*ﬁgtmi\%ﬂ@%
1mﬁﬁkbtﬁﬁtﬁhén%@KM%%%@%%ME%%TMU<\ﬁﬁﬁﬁtonfﬁ%
Ltb\W%ﬁ%ﬁ%%bt@ﬁé@f\%%mmﬁ&mﬁﬁmiﬁf%ﬁEBf‘ﬁéﬁat
ﬁMﬁT%%Qﬁt%kf%%tmﬁﬁﬁ#%?ﬂﬁ‘Ehmtmémﬁmﬁgf%‘—ﬁwm
BEELHEAKZT 5.
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19.

20.
21.
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23.

B VU TETIVKKOBKERROERIL , KKERFHE , 29,1, p33,1979.
EE  AMAK DMK KR OERIEINEE S ARH— | KRFRHE

30,1 ,pp31-40,1980.

HE  RBERIRDIHK | HBBEZERTRE | 49, p7, 1980.

EE  KREABIOEREE SR | IHRAPTZRTEE |, 56 ,pp7-11, 1983.

BfE  ANKICK DY VP RKBIUOAMAKDHA |, KEFRFRE 32,1, 19,1982
BB TIRF v I AROKEBNKBLUVRILRFRICK DA, kK ,40,2,pll,
1990.

S.Takahashi : Extinguishment of Plastics Fires with Plain Water and Wet Water,

Fire safety journal , 22 , pp169—179 ,1994.

G EERAK O KEBICEE T DI | RAT AR, p68,1988.

A.S.Kalelkar : "Understanding sprinkler performance: Modeling of Combustion and
Extinction” Fire Technology,7,p293,1971.

F.Tamanini : ”A Study of the Extinguishment of Vertical Wood Slabs in Self-Sustained
Burning by Water Spray Application” Combustion Science and Technology,14,p1,1976.
F.Tamanini,: “The Application of Water Sprays to the Extinguishment of Crib Fires”
Combustion Science and Technology,14, 0 17,1976.

miE  HKEKRTOARM AR DOEREILO—MiE , kK |, 36,2, p32,1986.
S.Takahashi : Analysis of the Extinction Weight Curve , International Meeting of

Fire Research and Test Centers —Proceedings— ITSEMAP (Spain) , p69 ,1986.
S.Takahashi : "Experiment and Theory in the Extinction of Wood Crib”, Fire Safety
Science,Proceedings of the First International Symposium, pp1197-1206,1985.

EfE o BRABOKERE EWHABLEKRICET2ER—V ) TRKEFKOEKDOHE—,
KKZERWE |, 35,2, pp9-14,1986.

EfE  KOKALHED S BRFEKEE ZRD 2 51k | KKEEHRE | 37, 2,pp19-24,
1988.

NN, “BEKDHANROMA “BEKKFRHR/E. 4. 2. p42. 1955,
HEHE—. “BREEAM I T HEKNRITONT (BEADHE) ", HARABREFESRE. Nodl,
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Fig.1 Model Crib For Testing Fire
Spread Inhibition

One Crib is composed by Sunits , where one unit is
composed by 2 layers X 14 lumbers plus 4 layers X
lumbers . Lumber’size: 5cm X 5¢cm X 200cm;
Japanese Cedar .

S

1st & 2nd Experiment  3rd & 4th Experiment

Fig. 3 Burning conditions when applied
inhibitors
: side view
Symbol is charred area ( ignited area )
when applied inhibitors
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Fig .2 Schematic of wood crib array
No.1~No.6: Fuel crib, No.7:Target
crib

(1) (2) (3)

Fig. 4 Aspects of Ignition
: side view

(1) Ignition at boundary
(2) Ignition at bottom corner
(3) Ignition at both boundary and bottom corner
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ZHBLTRLEDDTH S,

7538 Tablel O EF AT K DAL EKENet Amount)ld, KDELIIZLTHEDE, T
BHOBETFTANS, £7 Fig. 1 D 1 FHBOHKNLERHZ5HES, Fig2 @/ 2D 151470
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Tablel  Suppression Efficiency of Water and Salt Solutions

Experiment Inhibitor Application Net/Applied Spreading

Flame Fuel
Number Rate Amount Velocity Height Burned
(kg/min) (kg/kg) (crn/min) (H/D) (%)
1 Water 4 5.4/8 3.6 2.5 100
2 Water 6 9.0/18 3.0 2.7 100
3 Water 10 6.2/30 34 2.0 100
4 LS 0.1% 6 14.3/18 29 0.0 58
5 LS 0.1% 10 10.1/30 0.8 0.0 6
6 P 1% 6 11/18 24 0.4 50
7 NaCl 3% 6 6.3/20.7 3.0 1.5 100
8 P1%: LS 0.1% 6 14.1/18 3.6 0.0 20 .
9 P2%: LS 0.1% 6 11.5/18 4.7 0.0 36
10 P 3%: LS 0.1% 6 13.0/18 3.8 0.0 25
11 P5%: LS0.1%** 6 11.6/18 2.3 0.0 17
12 P1%:LS 0.1% 10 9.4/18 2.0 0.0 5
13 P 1%: LS 0.1% 10 9.4/30 0.0 0.0 3
14 P1%:LS0.1% * 6 10.7/18 4.0 2.6 100

*indirect application ($=0.0) ; ** ¢=0.15 and others$=0.2
P : Mono-ammonium Phosphate ; LS : surface active agent

H/D : dimensionless flame height (flame height / burning diameter)

Net Amount : calculated minimum amount from video tape ; for reference.



Tablel DEER No.1~3 \IBATHE EBUHREZEA, F—REE 6=02 THXEZHDTH S,
BAEDS 8kg &7 No.l TIZEREEIIPDPHENS DD, TOMDBH D E1F & A EEDEN,
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Fig.5 Model of fire spread into wetted area
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Fig.1 Experimental set up to measure
spreading velocity and weight change
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Fig. 2 Weight loss vs time in case ¢ =0.2 charred cribs were
treated with different 1% chemical solutions and dried.
Remarks ; W, : weight after time n; W,: weight at time zero
wood: wood crib
¢ =0.2: charred wood crib at 20% weight loss
(This was made by extinguishing with water and drying )
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Fig. 3 Spreading velocity of fire in chemically treated
charred dry crib, referred with wood and charred crib.

Remarks;

1: MAP (mono-ammonium phosphate) 2: DAP (di-ammonium phosphate)
3: TAP (tri-ammounium phosphate)

4: (NH,),S0,
7: K,CO,
10: foam A (¢ =0.2, 3.8kg : dry)

5: CH,COOK
8:

6: NaH,
KHCO,
11: charred crib (¢ =0.2

PO,

9: wood crib

; dry)
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Fig. 4 Weight loss vs time in case ¢ =0.2 charred cribs were
treated with different concentration of mono-ammonium
solutions and dried.
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Fig. 5 Weight loss vs time in case ¢ =0.4 charred cribs were

treated with different concentration of mono-ammonium
solutions and dried.
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Fig. 6 Spreading velocity and weight loss when expressed

in terms of MAP concentration and soaked MAP quantity.
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Fig. 7 Weight loss vs time when mono-sodium phosphate(MSP) was used.
Different charred cribs were treated by different concentration of
MSP solutions and dried.
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Fig. 8 Spreading velocity and weight loss when expressed
in term of mono-sodium phosphate(MSP) used.
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Time after ignition (min)
Fig. 9 Weight loss vs time in case different surfactants
and water were used and different quantity of solution
were soaked for ¢ =0.2 charred crib and ¢ =0 wood crib.
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Fig. 10 Spreading velocity when different solutions were used at
different quantity for ¢ =0.2 charred crib and
@ =0 wood crib.

Remarks;

12: foam A ( $=0.2,2.5kg :wet) 13: surfactant LS ( ¢=0.2, 2.47kg : wet)
14: water ( ¢=0.2,2.5kg :wet) 15: water ( $=0.2,15kg :wet)
16: foam A ( wood, 0.78kg:wet) 17: water (wood, 0.74kg : wet)
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Fig. 12 Relationship between burning time and
quantity of mono-sodium phosphate.
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