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211 95 ¢ & 5F

A5 AALS AdE I5AGAA At dEF 7hed AT 29 A
A A FE AR ALEAN AES Fdsdn A5 F5&9 A4S ASTM
D2016(American Society for Testing and Material)oll ¢]3}e] =A3lg o> g8 =
A 33 SAol g FHEAE AHRgoR do] A& AT FrE SAAYPOEE A
B 200gS H3led 103+2T oA 225 FASI=E 24 dx7] oA 24413t o) A
A7 & FFo] & iR TS %@3}04 Fre&s FA4sAT FF FA47EL 44
Ao w FAE SAAS W 01%Y FAEESIE gls WA R stel ohg A (D)l
o3t k=Sl A3 F2 Table 19 AASFA T o714, MC(moisture content)= ¢
TE[%], We Az A A5 FHgl, Wee &1 dxA7] A8 F%& el o
529 AH A7IE TE~99 Ato] B o] 5Y o] AEHHE e YU FheA A
FAste] A= FHlegon A5 FeHe AA AEDTA A A5 FEHe sd3 =2

% F9d A5E AT oA ST =

& ") Astel A Fu Agsdn.
Sl wAgue 547 -
she AL wAsel AW A BY =4S A gats] sl Ame A

At

MC(%) =~ x100(%) 0

Table 1. Percentages of moisture contents for living leaves and branches various shrubs

Species Moisture Contents(%s)
. . living leaves 205.32
Lindera obtusiloba branches 98.23
L. living leaves 308.85
Zanthoxylum piperitum branches 375
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NS s ZFEAd B & 3Fo] w2 (IT, Ignition temperature), 23}
(TTI, Time to ignition), 39 FFEAIZHFTT, Time to flameout)s A3t 43
H AT EA BMS 95t FIWET(THR, Total heat release), &HWEE(HRR,
Heat release rate), A4 AR #(Oxygen concentration) 41& o ddE
et 7tAAE dE5E A FAVIYEH(TSR, Total smoke release), 7]
(Max. Ds, Maximum Smoke density), A 7] & =(Ts, Smoke temperature) & #4133l A4 A A

2 CO % CO BEF=s AFFe 54 BAshsh

354, SAAREA, ddEAS nFuA AnEA
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2.11 Z3EAH BH

A U dRe FHIEA BEAS 95t ¥ KuramochiAle] =@ KRS-RG-90009]
Group?] atew A3 7)Y xR v S Algste] watewe I 2 FdER
A7 245 FIFAAGS EX5AT gaes 4 Al B #ole §oto o
g ks, wEhdir] AR 4sEA Zsk glo] Edo] Addst & wo HALER
SAHY Pt A4 JfAY AHEE AT dFEA SeAo] vAYFoR do
A&Eel A&7 338 Yeldle doz Aojxm Wl & xpAhst H77pA 9 3
ARAANLLE A7} BALGDo| =&H WA Z37F dojue Aty #Z3rt 59 e
Azt & AAdastd d7bx] o] AIZES e s fFE SteR dnele] EAA A~
ol 7]F3te] sttt A¥dx7A-2 Table 20 A|ASHth

Table 2. Experimental conditions of ignition temperature
Items Contents

Model KRS-RG-9000

Method of measurement Group

Weight 20mg

Condition of material Raw

Waiting time of Ignition(s) 4
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Table 3. Experimental conditions of smoke density chamber and cone calorimeter

Items Contents

Size(mm) 100x100

Weight(g) 50

Heat flux(kW/m*) 50

Test time(s) 1,300

Material condition Raw

2.2.3 J5H B4

AR Al FYEAS mFE] st 9 FTTAFY Smoke Density Chamber A
3719 ZgaenE s Abgste] M AT GRS 93 wdPg EHow FAV|EEY
HAUAVIEE, AVIEE 245t AAAAPES] CO 2 CO, HEsEe F7¥d 548
wasigon] A3 gre 38 Adete] AW gel WA A% gom g A
H 7L Table 49 A A 38t th

Table 4. Experimental conditions of smoke density chamber
Items Contents

Size(mm) 75x75

Weight(g) 10

Heat flux(kW/m’) 25

Test time(s) 1,200

Material condition Raw
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Table 5. Characteristics

of ignition for living leaves and branches various shurbs

Ttems . .Lindera obtusiloba .Z.anthoxylum piperitum
living leave branch living leave branch

Time to ignition(s) 39 141 not recorded 145

Time to flameout(s) 41 551 not recorded 555

Ignition temperature(C) 410 440 410 440
3.2 st ™o S A

Figure 1ol& $% 50g2 AIRE oz A7 sle wef A4z e wEd 4
2% wAe urwaizwq Figure 201+ Al7baisto] we duEe S42 el
FTELEHS AR ZWHT A7t g g2 295 E EEES Tz AEE
ol FAE o FIlgon dWUEES AR BT BAsE dFy v
BRIt 3 Al EES A8 Wy d S =40 EHe] Aot

A7} 29y ol FAUEFLE 23~61MJ/me] d& HEFE Aoz
Bhton FHdWESS 13~30kW/me d5 wEdts Zow yewnoy 7pA 9
Axz7] 600s Aol Aol FAS Frheis Aom vy Adsel FoE FAw
AT oo the AWgEL Figure 291 Table 6l AASATE Weba AN 4
guch Wmd we Aol Be A9 YEHen ggun wdgel 7] wiol
AEWA A T LB A5AA ARNEEI W Hol FABE L A}
A4 weA AdE Aew Az,

Total heat release[MJ/m’]
{

o 200 400 600 800

Time(s]

1000 1200 1400 1600 1800

Heat release rate[kW/m’]

600 800
Timel[s]

1000 1200 1400 1600 1800

Fig. 3. Heat release rate for living leaves
and branches of various shrubs.

Fig. 2. Total heat release for living leaves
and branches of various shrubs.

Table 6. Characteristics of flame spread for living leaves and branches of various shrubs

Ttems Lindera obtusiloba Zanthoxylum piperitum
living leave branch living leave branch
Heat Mean(kW/m’) 12.95 34.77 33.60 31.76
release | Peak(KW/m’) 31.89 131.31 66.72 146.00
rate At time(s) 1,300 195 1,800 375
Total heat release(M]J/m’) 22.89 57.84 60.52 52.57
Total oxygen consumed(g) 12.87 37.57 34.55 35.61
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Fig. 4. Total smoke release for living leaves
and branches of various shrubs.

Fig. 5. Smoke density for living leaves and
branches of various shrubs.

Lindera obtusiloba -branch
Zanthoxylum piperitum -living leave
Zanthoxylum piperitum -branch

Lin

dera obtusiloba -living leave

Smoke temperaturre[K]

600

800 1000 1200 1400 1600 1800

Timel[s]

Fig. 6. Smoke temperature for living leaves and
branches of various shrubs.
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Table 7. Characteristics of smoke release for living leaves and branches various shrubs

Ttems Lindera obtusiloba Zanthoxylum piperitum
living leave branch living leave branch
Total smoke release(m’/m’) 22.88 6.04 435.86 10.46
Peak Smoke temp.(K) 344.44 362.13 346.14 365.00
Max. Smoke density(Ds) 151.24 209.78 114.47 239.70
Max. Ds time 760 800 800 600

332 CO ¥ COp, #HE
Figure 69} Figure 791 %542 5% 50g AEES Yoz 23 & dirt A&
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Fig. 6. CO yields for living leaves and Fig. 7. COz vyields for living leaves and
branches of various shrubs. branches of various shrubs.
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Fig. 8. Mass loss for living leaves and Fig. 9. Mass loss rate for living leaves and

branches of various shrubs. branches of various shrubs.

Table 8. Concentrations of the combustion gases for living leave and branch various shrubs

Ttems Lindera obtusiloba Zanthoxylum piperitum
living leave branch living leave branch
co Mean(kg/kg) 0.0085 0.05 0.0215 0.0529
vields Peak(%) 0.0016 0.0149 0.0045 0.0153
At time(s) 1,280 640 400 600
CO, Mean(kg/kg) 0.4848 1.41 0.6975 1.4978
vields Peak(%) 0.0404 0.2154 0.0694 0.3243
At time(s) 880 520 400 520
Initial mass(g) 50 50 50 50
Mass Mass loss(g) 4774 42.14 48.42 41.16
loss Final mass(g) 2.3 7.86 1.58 3.84
Mean MRL(g/s) 0.027 0.025 4.449 0.0249
4. 28
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