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The Combustion Characteristics of Tree Branches, Barks, Living Leaves and

Dead Leaves in Pinus Densiflora and Quercus Dentata
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Abstract

In this study, we have carried out the cone calorimeter test to examine the thermal characteristics,
such as total smoke production(TSP), smoke temperature and oxygen consumption, of significant parts of
above trees which are representative species of Young Dong Province of Korea.

The smoke production of dead leaves and living leaves of pinus densiflora was increased rapidly at
the early period of combustion. So the total smoke production of this parts was 8.3 times higher than
other parts. The TSP of branches and barks of quercus dentata was 14.4 and 7.2 times higher than of
pinus densiflora respectively. And also the maximum smoke temperature was about 338.35~353.25 K.
The significant difference of oxygen consumption was not detected for dead leaves, branches and barks.
However, the oxygen consumption of living leaves which have high percentage of moisture content is
the lowest.
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Table 2. Experimental Conditions of Cone Calorimeter

Al
THLE - = 4
4 (mm) 100x100 (7= x A=)
E AL (1W/m’) 50 (&% 770 C)
REEE 53
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Table 3. Characteristics of Smoke Release for Pinus Densiflora
29 s EE 744 3]
TR rserlgzléz Time(s) zlrézl;z Time(s) ?EIE}ZI;E Time(s) rSerg;l;Z Time(s)
Total Smoke Release(m’/m’) 267.5 0~1800 286.7 0~1790 40.1 0~755 26.3 0~1800
Non-flaming phase(s) 0.1 0~9 21.3 0~49 30.5 0~350 4.2 0~20
Flaming phase(s) 267.4 10~1800 265.9 50~1800 9.6 351~755 22.1 21~1800
Max. Smoke Release(m’/m’) 0.0079 50 0.0305 725 0.0016 150 0.0004 925
Table 4. Characterisistics of Smoke Release for Quercus Dentata
R 4 [E 714 %3]
Smoke ~ Smoke ~ Smoke ~ Smoke ~
A= 3 Q «
T5 release Time(s) release Time(s) release Time(s) release Time(s)
Total Smoke Release(m'/m’) 263.6 0~1790 147.8 0~1795 576.6 0~1180 1884 0~ 1460
Non-flaming phase(s) 0.5 0~9 35.7 0~59 531.4 0~312 76.7 0~103
Flaming phase(s) 263.1 10~1790 112.1 60~1795 45.2 313~1180 111.7 104~1460
Max. Smoke Release(m’/m’) 0.0020 25 0.0091 25 0.0250 100 0.0228 100
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Figure 1. Peak smoke temperature of pinus Figure 2. Peak smoke temperature of quercus

densiflora.

dentata.

Table 5. Peak Smoke Temperature of Pinus Densiflora and Quercus Dentata

T EE 44 74 %]
P Peak Smoke Time Peak Smoke Time Peak Smoke Time Peak Smoke Time
TS Temp.(K) (s) Temp.(K) (s) Temp.(K) (s) Temp.(K) (s)
N 353.25 775 338.35 1679 351.99 481 342.77 875
oz 340.98 114 335.10 1200 363.70 475 345.26 475
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Figure 3. Oxygen consumption curves of tree
branches, barks, living leaves and
dead leaves in pinus densiflora.
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Figure 5. Oxygen consumption curves of tree
branches, barks, living leaves and
dead leaves in quercus dentata.
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Figure 4. Total oxygen consumption curves of
tree branches, barks, living leaves
and dead leaves in pinus densiflora.
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Figure 6. Total oxygen consumption curves of
tree branches, barks, living leaves
and dead leaves in quercus dentata.

Table 6. Oxygen Consumption of Pinus Densiflora and Quercus Dentata

)

Ap 2 e T =4 A 7HA 9

Total(kg/kg) 41.90 16.30 39.35 39.41

ENEES Peak(kg/kg) 0.09 0.02 0.20 0.04
Peak time(sec) 60 75 1315 95

Total 38.07 16.26 35.04 43.11

w A Peak(kg/kg) 0.07 0.01 0.15 0.06
Peak time(sec) 30 95 330 120
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