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The Characteristics of Combustion for Living Leaves in Quercus variabilis with
Monthly Seasonal Variations
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Abstract

In this study, we have examined the monthly combustion characteristics of Quercus variabilis, a representing Quercus Spp. in
Korea, using its living leaves over the period of from June to October. As a result, we were able to identify that their moisture con-
tent was about 114%~155%. The leaves of Quercus variabilis collected in October showed the lowest moisture content and non-
flaming ignition temperature. The leaves of July showed the fastest flaming ignition time of 27s while those from September
showed the longest persistence of flame with 105s, and also showed the highest total heat release amount. There was a noticeable
difference in each month of the above period regarding total heat release amount and total smoke release amount with a gradual
increase from June to October. The maximum smoke density was a bit higher in October leaves but there was no significant
monthly difference. In addition, July leaves were shown to reach the maximum value in the shortest time of 795s.
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Table 1. Experimental conditions of ignition temperature

Items Contents
Model KRS-RG-9000
Method of measurement Group
Weight(mg) 20
Condition of material Raw
Waiting time of Ignition(s) 4
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Table 2. Experimental conditions of cone calorimeter

Items Cone calorimeter
Size(mm) 100100
Weight(g) 50
Heat flux(kW/m?) 50

time until there was no more

Test time(s) weight decrease

Material condition raw

Table 3. Experimental conditions of smoke density chamber
and cone calorimeter

Items Smoke density chamber
Size(mm) 75%75
Weight(g) 10
Heat flux(kW/m?) 25
Test time(s) 1,200
Material condition raw
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Fig. 1. Percentages of moisture contents for the living leaves
in Quercus variabilis with monthly.
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Fig. 2. Ignition temperature for the living leaves in Quercus

variabilis with monthly seasonal variations.
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Table 4. Characteristics of ignitibility of living leaves in Quercus
variabilis with monthly seasonal variations

Hems Month 161 7 | g | 9 | 10
Ignition time(s) - 27 47 35 40
Flameout time(s) - 80 99 140 | 100
Flame duration time(s) - 53 52 105 60
Ignition temperature(°C) 377 | 312 | 310 | 310 | 290
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Fig. 3. Total Heat release of living leaves in Quercus varnabilis
with monthly seasonal variations.
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Fig. 4. Heat release rate of living leaves in Quercus vanabilis
with monthly seasonal variations.
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Fig. 5. Total smoke release of living leaves in Quercus
variabilis with monthly seasonal variations.
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Fig. 6. Maximum smoke density of living leaves in Quercus
variabilis with monthly seasonal variations.

Table 5. Characteristics of flame spread of living leaves in
Quercus varnabilis with monthly seasonal variations

Table 6. Characteristics of smoke release of living leaves in
Quercus variabilis with monthly seasonal variations

Month | ¢ 7 8 9 10
Items

Total smoke

release(m?m?) 68.80 | 242.20 | 283.50 | 166.20 | 315.60

Max. smoke

density(Ds) - 198.63 | 177.16 | 176.02 | 224.86

Max. smoke density

: - 794 1,039 | 1,101 | 1,043
time(s)

. Month | ¢ 7 8 9 10
tems

Total heat release

(MJ/m?) 19.20 | 25.80 | 24.40 | 36.30 | 26.60

Mean heat release 1059 | 1433 | 1356 | 1867 | 14.77

rate(kW/m?)
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