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Combustional Characteristics of Living Leaves for Five Shrubs in Youngdong Areas
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Abstract

In this study, we have investigated the combustibility of five shrubs growing in Youngdong area such as Lindera obtusiloba,
Lespedeza maximowiczii, Zanthoxylum piperitum, Zanthoxylum schinifolium, and Corylus heterophylla var. thunbergii using the
ignition temperature tester, the cone calorimeter and the smoke density chamber in order to estimate the danger of a forest fire.
The results showed that Lespedeza maximowiczii has the lowest ignition temperature, the fastest ignition time and the highest
average release concentrations of CO and CO,. Zanthoxylum piperitum and Zanthoxylum schinifolium showed the highest level in
heat release and smoke release, respectively. Therefore, we have concluded that Lespedeza maximowiczii has the highest ignitibil-
ity, Zanthoxylum piperitum the most intensive fire spread and fire intensity, and Zanthoxylum schinifolium and Lespedeza max-

imowiczii most difficult to escape from a forest fire.
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Table 1. Statistical yearbook of forest(2007)

Region | MR Are b ey |
Gangwon 882 33.484.7 37 32,233.1
Gyeonggi 691 1,075.4 1 78.0
Gyeongnam 580 1,373.0 8 481.0
Gyeongbuk | 1,074 2.919.7 13 1,189.6
Gwangju 151 162.4 0 0
Daegu 223 252.7 0 0
Dagjeon 199 147.9 0 0
Busan 311 287.8 1 335
Seoul 322 42.8 0 0
Ulsan 238 847.0 5 3534
Incheon 239 161.0 0 0
Jeonnam 760 1.853.7 7 3823
Jeonbuk 479 1.175.4 6 616.4
Jeju 35 77.9 0 0
Chungnam 485 3.108.9 4 2,409.7
Chungbuk 472 726.5 0 0
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Table 2. Experimental conditions of ignition temperature

Items Contents
Model KRS-RG-9000
Method of measurement Group
Weight 20 mm
Condition of material Raw
Waiting time of ignition (s) 4

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) 1.800
Material condition Raw

Table 4.Experimental conditions of smoke density chamber

Items Contents
Size (mm) 75%75
Weight (g) 10
Heat flux (kW/m?) 25
Test time (s) 1.200
Material condition Raw
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Table 5. Percentages of moisture contents for living leaves of

five shrubs
Species . Moistuni
ontents (%)
Lindera obtusiloba (7 ‘/]-l?‘) 205.32
Lespedeza maximowiczii (Z=E2AEUH-) 167.41
Zanthoxylum piperitum (Z3U5-) 308.85
Zanthoxylum schinifolium (RFU5-) 287.94
Corylus heterophylla var. thunbergii 7} 2U5-) 151.62

Table 6. Characteristics of ignition for living leaves of five shrubs

Items Lindera obtusiloba mf;f‘; eoév{fizciii Vanthoxylumpiperitum szlt:;%% ZZI’: Cory ]uStZZifg:fglz Jl/ lla var
Time to ignition (s) 39 12 not recorded not recorded not recorded
Time to flameout (s) 41 61 not recorded not recorded not recorded
Ignition temperature (°C) 410 310 410 380 380
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Fig 1. Total heat release for living leaves of five shrubs
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Fig 2. Heat release rate for living leaves of five shrubs

Y BoF UERGo A3t dofyton, Al
=ZF T 39%00 3Pt AAEe] 2% w1t s fA
sle Zo® yepdo =z $E1t zlo|E IRIE 4 Ut
oj9} e A= X FASHL Ue 4 24 =, ds
TSR 71 Z2FA19] UlFE2 A (mesophyl)S1H] ©]A
& A|EAPo] FZ(intercellular space)®] Wil 5ol we}
Qo] ojFyH(external surface)?} A|EZFEOE Ho U=
WHE-E ™A (internal surface)?] H)7} 231 $£537F A3
AU Ho] 22 9 g AR 9 SR Il wE A
o(A7Hl, 2007y 7191g Ao= AlEE, 235 Y
o] gle o= YRt

3.3 &S

Fig. 191 % 50¢2] A85 Uie=z AR W &
IEY 34 Jepliglon, Fig 20le @UEE 34S

500
450 @--Lindera obtusiloba
—¥— Lespedeza maximowiczii A
— 400 o Zanthoxylum piperitum re
7 . o
E = = = +Zanthoxylum schinifolium o
e 350 ---m - Corylus heterophylla var. thunbergii o
— L o
£ a0 °
£ o
T o
::;; 250 o
© o
£ 200 o
& o
£ 150 0o’
] o
[ s
100 0 0°
P R R L e e e e R L L e et R bl bt
50 e S IEREREE
MnsﬂsaﬁﬁuauESEEEEnunnunonnunonnunuununnunu
0 b i n

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 1680 1800

Time[sec]

Fig 3 Total smoke release for living leaves of five shrubs
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Table 7. Characteristics of flame spread for living leaves of five shrubs

Species Lindera Lespedeza Zanthoxylum Zanthoxylum Corylus heterophylla var:
Classification obtusiloba maximowiczii piperitum schinifolium thunbergii
Mean (kW/m?) 12.95 19.12 33.60 9.43 12.79
Heat release rate Peak (kW/m?) 34.10 85.49 67.30 21.07 21.42
At time (s) 1,785 35 1,780 395 1,695
Total heat release (MJ/m?) 22.90 34.40 60.50 17.00 23.20
Total oxygen consumed (g) 12.90 24.00 34.50 11.10 15.50
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Fig 4. Smoke density for living leaves of five shrubs
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Fig 5. Smoke temperature for living leaves of five shrubs
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Fig 7. CO yields for living leaves of five shrubs
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Fig 8. CO,, yields for living leaves of five shrubs
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Table 8.Characteristics of smoke release for living leaves of five shrubs

I Lindera Lespedeza Zanthoxylum Zanthoxylum Corylus heterophylla var.

tems . . S L P =
obtusiloba maximowiczii piperitum schinifolium thunbergii

Total smoke release (m*/m?) 26.30 46.10 435.00 71.40 76.80

Peak smoke temp. (K) 343.98 346.27 345.61 339.99 338.45

Max. Smoke density (Ds) 151.24 177.65 115.41 116.04 78.61
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Table 9. Concentrations of the combustion gases for living leaves of five shrubs

lems Lindera obtusitoba | - P | PR et | et
Mean (kg/kg) 0.0085 0.0741 0.0215 0.0100 0.0400
CO yields | Peak (ppm) 17.66 107.65 44.76 31.73 67.97
At time (s) 710 230 400 160 240
Mean(kg/kg) 0.4800 1.1000 0.7000 0.8500 0.8900
CO, yields | Peak (ppm) 420.40 2015.11 455.90 781.48 686.07
At time (s) 154 107 70 280 240
Initial ass (g) 50.00 50.00 50.00 50.00 50.00
Mass loss Mass loss (g) 47.70 45.20 48.40 47.90 47.30
Final mass (g) 12.30 4.80 1.60 2.10 2.70
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