VA - FAA - FERA T2 FHASA AMEEHI AdE B AAALFTY
Uz I g =727 wd A7, S Fo o AR go] Hge AA
o] Ank AEFE 2 FA JelA Au FA Loz @o] AMEHI Qg 2y
AZAE 2A49 EAE d2H7] Y L3Hed FES Aol mEHojoprt
Fid=

AutAEE U - 9FE EAE o5 d4, 53 SAA dAHE dFETH BAME
o o 714" EHHAE EE5, Bt dageEN FU|L gA HE
EA ASEAA dart JPPg. EAY FAHAEL dEREe=, v AEEe=,
gadez FAHY olE9 HEL EAY FHEE 24 FA E9 gutzoe=
2317} 450C o)Ao® 7dEd YutH oz 15~20% AE9 £ HrlEd o9
2o B0 gad FHF "ot AfHoR EA FTFHo wet ©@3to] FH o
etslzlo], ghatd o) Wyt lon Ao ¢ E GEpth

ety 2 AFAE ASTM 13549 #3& wEsl= Cone—HeatergE A &35t
9|8 BAld#S 10~35kw/m’S WY WolAM WIHAA 71AAN <R BAlEFe A7)
o} BAo FTFHo e ©@3yy, 93&E, ©3zlo] & nFstuA ach

2. AEEX 2 AUy

2-1 A EEX

7}. Cone—Heater ¥ 2E=ZH%A]

o] YAT Heat Flux(10~35kW/m)E F7|9sl ASTM E 1354 6.2%
(Conical Heater)®™ 6.3%(Temperature Controller)& %Z3}= Cone typed
Heater®} 2% Z2ZZAE AlZFste] A3t

1}, Heat Flux Sensor

Cone—Heater2%E W&E5E Heat Flux2 ZA37] Y8l Medtherm Ak
Digital Heat Flux Meter (Model 5H203—DR1)%} Heat Flux Sensor (F3HY
0 ~ 100kw/m')ZS A28t} Heat Flux Sensor? $1X+= Cone—Heater®] 352
BE 254em(l inch)® 2&=ZA &R0 93] Cone—Heater7} AALE =Y F
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2 ZHT UYRe L2EEIFE ¢ 1.0mmxX50me K-typed EAUE
5 12, 24, 40me X Zrzk 1] A FAY Fol

AX(ZY) stxz, 308 ¢ " 12 HHS=E T)’é”?’*"]"a‘«] MultiScan

Astag, T3, EIlE Ex ®EW Digital camera

Fig. 1 Cone—Heater and Heat Fig. 2 The shape of flame after
Flux Sensor. ignition.

2-2 AEA =

FUYeHoz AFEY WH AS2 Bo] AEHE FEAU Redwood, White
oak, Douglas fir, Maple 47}A2 A|#HY F7|= 100mmX100mmX50mmo] t}.
AEY e F 100702 EAE ZZ 25708 AHSEigith EAe FRE
1%, 5%, To8F 2 Table 1.7 2o

Table 1. The characteristics of woods used in this study.

EAe] FF 9= (kg/m*) %(g) FEUHFH(%)
Redwood 343.2 165.6 3.0
White oak 656.1 299.5 3.0

Douglas fir 471.5 222.5 3.0
Maple 510.8 252.5 3.0

2-3 A gury

Cone—Heater 2% ZAZAAZ o|fdld AHAALEZA A5 A F AAH2:=
oA ®WEHE HAL EFE Medtherm A}l Digital Heat Flux Meter (Model
5H203-DR1)¢} Heat Flux Sensorg ©o|&38te 57 gt

Cone—Heater25E H&g:= 2}l d3(10~35kw/m?)e] dAs] A¥ 100mm
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x100mnx50mm 27]¢] A]EZE Cone—Heater 3HY-Z%EH  25.4mn(1  inch)9
9o E1 AE FAY YR (ANE EHOZREH 4, 12, 24, 40m)e %93

2 308 ¢ W 12 Fow =AY, AFE Cone—Heatere] 3HE9F AR
Aol FzZHQ 0.5 inch AHY Alg £ FEo AX"E HIE(pilot flame)S
o] &3l AA5Th

g3l 24 o AA(AY)E EAd(Thermocouple)d 2%=7F 3007Cq
=EEHRe o FAddn s 63EEE White®t Nordheim(1992)¢l
93] #|FE Time—location models(2] (1), (2))E ©]&3ty H7}3tAot.

f= i, 21(1) A 2(2)

oq71A4, t : AE YEY 2571 300Co =E25HE AZH(min)
z, @ 9F BAlde &9 EHozRE Az (mm)
my, my, a BT

AEI

3. 23 2 nF

ogt

3-1 Etst el

oy Eald Qo] os] Exo] WAL 200~250TCelA wAEIL, 300C o4
LEA &7t BASHA Fdo] sy AHsGT. dEY ZAFH=
Uolgle] FANgoz FAYH uYehta, ol FI Erd BEEo]l WE
He 52 98¢ %0 % 54149499 A77r AZFSE di2d &7
welz f4de 24 27 wazoen, i o] EF FUse AFE U
WAt =3t °3.¢7} Ao uwzt w@sle] Fert AFoly oo F 2T
v &3 g, & FHES #2E 5 dUh

3-2 Etsla T

Algeol FoF BHOREHE 4 12, 24, 40mm ZHold AR (AY)F IAYZHEE
ZAS Azt WE 2= FME o8, SRS AL fE AE
el £x7F 300Co =23td g3tz dAstdn spAsm AT A(2)L
o] 43le BILEEE A4ENT B3E£=(8)Y “dHE m/mineZ m Y FF
ZRE AMNT 5 Utk 9% BAdd we BA9 FHE HFE @3sEn
Table 29} 3.9 Yehfgdch Table 2914 & F dxo] oF BAldd u
34 == Redwood?t 714 W28, Douglas fir7b 7H¢ =2l Al Yehw.

fu rr —l
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o alix @l S

Redwood(10) Redwood(35) White 0ak(10) White oak(35)

I

Douglas fir(10) Douglas fir(35) Maple(10) Maple(35)

Fig. 3 The char appearance of specimens for nominal heat flux of 10 and
35kW/m'.

Fig. 49} Fig. 55 9% JHAldo| uwE Azt ©slzlolole]l FAAE Y
o8 Z}7z} Redwood, Douglas fir ot} &3 ZEalgsko

I =
Gold g & £ o, 7|77t ¢ AL E daEert FUtegs v g

60 = ——— - 60 - =
10 *10
ul5 ) =15
0 420 T azo
®25 *25
10 X35 40 | x35
g €
E E
~30 ° 2 30
E £
< =
20 20
10 Q 10
(]
0 — — 0 1
0 10 20 30 40 50 0 10 20 30 40 50
Char depth (mm) Char depth (mm)
(a) Redwood (b) Douglas fir

Fig. 4 Trees for 300C versus distance from exposed surface for nominal heat flux
of 10, 15, 20, 25 and 35kW/m'. Lines are Equation (1)(t=m,z,).
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Time (min)

20
Char depth (mm)

(a) Redwood (b) Douglas fir

Fig. 5 Trees for 300C versus distance from exposed surface for nominal heat flux
of 10, 15, 20, 25 and 35kW/m'. Curves are Equation (2)(t=m,x,).

Table 2. Parameter estimates for the single parameter model(Eq. (1)) and the
two—parameter model(Eq. (2).

Char Rates
specimens q(kW/m") il o.f Eq.(1) B (mm/min) My o_f Eq2)
(min/mm) (min/mm)

10 1.63 0.61 1.54
15 1.25 0.80 0.59
Redwood 20 1.06 0.94 0.32
25 0.93 1.08 0.20
35 0.86 1,16 0.13
10 1.95 0.51 1.89
15 1.67 0.60 118
White oak 20 1.48 0.68 0.82
25 1.23 0.81 0.41
35 1.03 0.97 0.13
10 2.08 0.48 2.06
15 1.63 0.65 1.1
Douglas fir 20 1..31 0.76 0.89
25 1.17 0.85 0.66
35 1.12 0.89 0.58
10 1575 0.57 1.50
15 1.28 0.78 0.92
Maple 20 1.08 0.93 0.56
25 0.94 1.06 0.43
35 0.87 115 0.30
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Table 3. Combined results per nominal heat flux level.

Nominal g ml of Eq(l) 'rnnz of Eq(2) (min/mm) B(mm/ in)
n
(kW/m") (min/mn) a mey -
10 1.85 1.02 1.76 0.54
15 1.43 1.16 0.94 0.71
20 1.23 1.23 0.65 0.83
25 1.07 1.32 0.43 0.95
35 0.97 1.44 0.29 1.04
4.4 &

(e3

AT oFEAI e x=FE 5AY 23EEE A3 An Oy e ZES

a3t

1) 4AZ o5 EAIG Y =58 =AY @3 Azt AF
AT,

2) 9% HAIE o] @& EA9 FHE @3E=E ALY A Redwood’t 7+
w27 Jeli, Douglas fir7} 7F¢ =8 A Jebwtoh

3) 9F BAlEYo] 35kw/mY W ©ESEEE 10kw/md W 2o of 28] A
wEA APLL ¢ 5 A

4) A(2)9 a2 dEEALol 10, 15, 20, 25, 35kw/m¥ =W Ztz} 1.02, 1.16,
1.23, 1.32, 1.449 & HHE £ YA,

d
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