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Abstract

The objective of this study is to find out what effects the changes in slope and wind velocity has on characteristic
changes in fire behavior through a simple burning experiment. Both upslope and downslope were considered
for slope factor and the conditions of Om/s, 2m/s, 4m/s and 6m/s were applied for wind velocity factor.
The result of this study shows that, with the higher upslope and wind velocity, the flame temperature continues
to increase up to 1,353.3°C. The rate of spread was also found to be as fast as 15m/min in the condition
of 30° slope and 6m/s wind velocity. The conditional fire intensity was estimated to range from 78.11 kW/m
to 5,982.23 kW/m and also increased with the higher slope and wind velocity, which was similar to findings
in the literature for other countries. The result of this study will help to predict accurately the spread and

intensity of forest fire.
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Figure 1. Wind tunnel device for measure flame spread rate
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Table 1. Heating value of Pinus densiflora species

. Heating Value Heating Value

Species No, of Samples (KJ/kg) (Kcal /kg)

. . 19,335.77 4,619.70
Pinus densiflora 6 (S.DE 316.10) (S.DE 75.49)

*Note . S.D is Standard deviations

o] AAEIEE A(1)L o] g3lo] HE AnHEe A5}
‘i“itk HeFH 4 3% l+°ﬂ Q] oflA] AAIE A=

1= iHH t X]EZ A=RE "éﬁf‘ 718 =gt Ayt
£ Z3FATH(Table 1)).

 HWR
== 0

1714

I = Fireline intensity(kW/m),
H = Heating value(kJ/kg),

W = Fuel weight(kg/m?),

R = Surface spread rate(m/min)
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Figure 3. Flame temperature changes by slope and wind speed
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Table 2. Effects of forest fire spread rate of the up slope and down slope

(Unit : sec/m)

Type 0° 10° 20° 30°

Up slope 246.8 187.0 106.0
296.5 (8.0 7.9) (S.D£ 5.6) (8.Dx 9.1)

Down slope (8.D9.2) 295.8 311.2 328.2
(8.Dx 7.3) (S.Dx 6.5) (S.Dx 5.8)

*Note : S.D is Standard deviations
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Table 3. Rate of forest fire spread by slope and wind speed

Rate of Spread(m/min)

Wind Speed (m/s)

Slope(°) 0 2 4 6
0 0.19 1,13 2.02 3.79
Up slope 10 0.24 1,46 2.51 4.80
20 0.32 2.50 4,14 8.57
30 0.57 4,28 7.83 15,00

10 0,18 - - -

Down slope 20 0.17 - - -

30 0.16 - - -

Fire line Intensity(KW/m)

7000.0
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Figure 5. Increase of flame intensity according to the slope and wind speed changes
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