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A Study on Combustion of Living Leaves for Various Coniferous Trees
and Broadleaf Trees in Youngdong Areas
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Abstract : This study was fulfilled to investigate the forest fire risk of forest fuels based on the combustion charac-
teristics of living leaves of coniferous trees and broadleaf trees naturally growing in Youngdong areas of Gangwon
Province by using cone calorimeter and smoke density chamber. According to the result, Pinus densiflora and Pinus
rigida among coniferous trees released a greater amount of heat release than other kinds. The total smoke release
varied depending on the species, whereas Pinus koraiensis showed the largest amount of smoke release. With regard
to maximum smoke density, it was much higher in coniferous trees than in broadleaf trees. With regard to smoke
temperature, Pinus densiflora showed the lowest compared to other kinds up until 200s from the ignition, but all
most trees uniformly maintained constant temperature of about 70°C after 200s. The concentrations of CO and CO,
release were drastically increased at about 150s and then gradually decreased thereafter. Pinus densiflora showed a
bit higher CO release than broadleaf trees, but there was no distinct difference in CO, release among tress.

Key Words : heat release rate, total heat release, total smoke release, smoke density, carbon oxides
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Table 1. Percentages of moisture content of various con—
iferous trees and broadleaf trees

Species Living leaves
Pinus densiflora 164.62
coniferous Pinus koraiensis 106.73
trees Pinus rigida 148.80
Antipathes japonica 112.85
Quercus serrata 154.84
broic:élee::ved Quercus dentato-mongolicaa 143.85
Quercus variabilis 106.53
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Table 2, Experimental conditions of smoke density chamber
and cone calorimeter

ITtems Contents
Size(mm) 100x100
Weight(g) 50

Heat flux(kW/m’) : 50
Test time(s) 1,800
Material condition ' Raw
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Table 3. Experimental conditions of smoke density chamber
ITtems 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 4. Characteristics of ignitibility and flame spread of living leaves for various coniferous and broadleaf trees

. . . Quercus
Ttems Px{lus P‘f’“. Pinus rigida Aptlp a.thes Quercus dentato-mong| Qu.erc‘u.s
densiflora | koraiensis Jjaponica serrata olica variabilis
Tenitibili Time to ignition(s) not recorded \not recorded|{not recorded| not recorded 35 45 27
nitibili
& v Time to flameout(s) not recorded|not recorded [not recorded | not recorded 63 60 50
Total heat release(M¥m’) 724 282 62.7 31.5 293 26.90 25.8
Flame 17y foon heat relfease rate(kW/m®) | 4024 15.66 34.81 1747 1659 1532 1457
characteristics
Total oxygen consumed(g) 4492 19.42 3834 21.56 20.08 18.70 18.28
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Table 5. Characteristics of smoke release for living leaves of various coniferous and broadleaf trees

ltems Pinus Pinus Pinus Antipathes Quercus Quercus Quercus
densiflora koraiensis rigida Jjaponica serrata dentato-mongolica |  variabilis
Total smoke release(m*/m’) 207.20 450.5 221.0 209.4 174.9 203.20 2422
Peak smoke temp.(TC) 77 73 72 73 70 71 7
Max. Smoke density(Ds) 411.00 328.82 383.30 311.51 163.77 181.42 185.88
Max. Ds time(s) 470 510 520 600 843 736 738
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. . . N . Antipathes Quercus Quercus
Items Pinus densiflora [Pinus koraiensis | Pinus rigida japonica Quercus serrata dentato-mongolica |  variabilis
Mean(kg/kg) 0.0666 0.0569 0.0583 0.0611 0.0485 0.0486 0.0542
yﬁﬁs Peak(ppm) 144.08 168.02 165.67 163.79 88.37 91.40 88.08
At time(s) 600 360 560 360 200 200 160
Mean(kg/kg) 0.98 0.85 0.90 0.92 0.96 0.8993 0.92
y(i:e(l)cis Peak(ppm) 0.1239 0.0930 0.9554 0.1933 0.0816 0.0801 0.0856
At time(s) 1,160 440 640 160 200 160 160
Initial mass(g) 50 50 50 50 50 50
Iff: Mass loss(g) 49.80 49.60 49.10 49.60 46.50 45.92 47.10
Final mass(g) 0.2 0.4 0.4 3.5 4,08 2.9
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