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Thermal Characteristics of Living Leaves in Pinus Densiflora with Heat Flux

HpodZ=+ . O|SE
Park, Young-Ju * Lee, Hae-Pyeong

Abstract

To study the combustion characteristics of forest fuel by fire intensity, the experiment of combustion characteristics on Pinus
Densiflora living leaves, which is the weakest species to the forest fire, was delivered, using variables of heat flux(25 kW/m?,
50 kW/m?2, 75 kW/m?). With the equipment of Cone calorimeter, the characteristics of ignition, heat, smoke release, CO and CO,
release, and mass loss were analyzed. Pinus Densiflora living leaves containing moisture of 60.66% were not ignited at the heat
flux of variables 25 kW/m?, 50 kW/m?, 75 kW/m>. In proportion to the heat flux value, heat release amount and heat release rate
reached maximum value rapidly: higher variables came to the maximum by the half rapidity and the maximum value were twice
higher than the former lower variables respectively. As for the smoke release, the less heat flux the variable had, the more smoke
release it had, due to incomplete combustion. The release amount of CO and CO, had more maximum value as the heat flux
increased and more radiant heat meaned more carbon oxide. When the forest fire breaks out, therefore, a great amount of CO and
CO, will be released by Pinus Densiflora.

Key words : Pinus Densiflora, Heat flux, Heat release rate, Total smoke release, Ignition time, carbon oxides
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Table 1. Experimental conditions of cone calorimeter

Items Cone calorimeter
Sample holder size(mm) 100x100
Sample weight(g) 50
Heat flux(kW/m?) 25, 50, 75

Time until there was no more

Test time(s) weight decrease

Material condition Living leaves in Pinus Densiflora.
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Table 2. Ignition characteristics of living leaves in quercus

dentata
Heat Flux(kW/m?)
Classification 25 50 75
Flame ignition time(s) x x X
Flame out time(s) x x x
Non-flame ignition time(s) 1,800 1,488 937
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Fig. 1. THR curves of living leaves in Pinus Densiflora.
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Fig. 2. HRR curves of living leaves in Pinus Densiflora.
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Table 3. Thermal characteristics of living leaves in Pinus

Densiflora
2

ClassiﬁcationHeat Tl 2 >0 &
Mean(kW/m?) 435 11.75 15.54
Heatr;f;ease Peak(kW/m?) 12.71 25.78 | 49.87
At time(s) 1110 440 410
relg::zéﬁﬁj‘;z) 3.8 213 29.0

Total heat 0~300(s) 0.42 2.74 2.90

release

0~600(s) 1.08 8.86 13.60
0~1,200(s) 439 15.85 25.71
Total oxygen consumed(g) 3.29 15.20 19.79
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Fig. 3. Oxygen consumption curves of living leaves in Pinus
Densiflora.
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Fig. 4. Total oxygen consumption curves of living leaves in
Pinus Densiflora.
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Table 4. Effective heat of combustion for living leaves in Pinus
Densiflora

2
Heat Flux(kW/m?) 25 50 75
Item

Mean 1.59 3.76 4.95

Effective Heat of

Combustion (MJ/kg) Peak 63.20 79.19 76.29
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Fig. 5. Total smoke release of living leaves in Pinus Densiflora.
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Fig. 6. Peak smoke temperature of living leaves in Pinus
Densiflora.

Table 5. Characteristics of smoke release for living leaves in
Pinus Densiflora

2
Heat Flux(kW/m?) 25 50 75
Items
Total Smoke Release(m?/m?) 332.0 | 220.1 1433
Peak Smoke Temp.(K) 325.56 | 34035 | 355.15
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Fig. 7. CO Production curves of living leaves in Pinus Densiflora.
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Fig. 8. CO, Production curves of living leaves in Pinus Densiflora.
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Fig. 10. Mass loss rate of living leaves in Pinus Densiflora.
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Table 6. Mass loss of living leaves in Pinus Densiflora

Heat Flux(kW/m?)

Ttems 25 50 75
Initial mass(g) 50 50 50
Mass loss(g) 422 48.6 49.8

Mean(g/s) | 0.024 | 0.028 0.028
Peak(g/s) | 0.079 | 0.105 0.166
At time(s) 5 35 55
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