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Effect of Wind on Fire Intensity of Pinus koraiensis
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Abstract Fuel beds composed of Korean pine needles collected from Korean pine plantations were constructed with varied fuel loading, depth
and fuel moisture. Totally 100 experimental fires with these fuel beds were burned inside laboratory when wind speed is in 0.9 —4.6 m/s. Un-

der this range of wind speed, the wind factor of fire intensity is in 1.769 —6.708. The results indicated that packing ratio and fuel moisture
significantly influence wind factor. The effect of fuel loading and fuelbed depth on wind factor was not significant.
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Table 1 Point burning test and statistical data of flame length

A KT n kK it BRI
= KGR M . &) 2
Wi Flame length Wind speed E?ﬁ[[ﬁ . Moisture content Load Bed height
[tems Compression ratio 2

cm m/s % t/hm cm
¥J{H Mean value 59.4 2.33 0.037 1 15 6 6
#%/)MHE Minimum value 24.5 0.90 0.014 0 5 4 3
5 K{H Maximum value 132.0 4.60 0.084 0 25 8 9
25% X |A]{ 25% interval value 42.8 1.60 0.023 0 10 5 4
75% X [a]{H 75% interval value 72.1 2.80 0.047 0 20 7 8
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Note : Because the wind tunnel was controlled by a computer, the wind speed can not be precisely controlled. The wind speed in the table was based on the

measured values at both ends of the bed. Because some bed water content was too high or the load was too low,even under the condition of no wind can

be normal combustion,but under the action of the wind will produce flame extinguished, the fuel was blown away uncontrollable phenomenon. The flame
length can not be measured after the point burning,so the flame length and wind speed sample were less than other samples. The sample number of flame
length and wind speed was 87 ,and the sample number of compression ratio, moisture content,load and bed height were 100
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Table 2 Parameters and errors of the new wind factor model
) ” “ 2K PR T FAL PR ERAEX R
= R RS . e
{3;77 Mod. I*E%?*I‘*ﬂl/ 7;& . FI;?%; Significant level Adjusted determination ~ Mean absolute Mean relative
o odel equation and parametet s (P) coefficient (R*) error(MAE)  error(MRE) // %
1 @, =1.338"™ 0.308 0.183 10. 50
2 @, =1.3950"* 0.365 0.171 9.80
3 @, =2.0080" " 0.402 0. 167 9.66
4 @, =1.5360" M 0.367 0.172 10. 10
5 @, =811.2060""" +326.6738""" -1 135.89%4 0. 408 0.163 9.40
6 @&, =847.89U""" -0.007M —846.416 0.377 0.172 10. 00
7 @, =2.0410F% - M F(3,83) =61.77 <0. 000 0. 405 0. 165 9.50
8 @, =0.184U +3.6448 - 0. 004M +1.219 0.357 0.178 10.30
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Note: @, is wind factor,dimensionless ; U is wind speed(m/s) ;M is the fuel moisture content( % ) ;8 is bed compression ratio of combustible material , dimen-

sionless. The parameters of the equation were obtained by SPSS fitting
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Fig.1 Comparison of wind factor measured by flame length and

the predicted value of the best model
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