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ABSTRACT

The productivity and demand of porous material has been increasing by development of industry and increasing
income. In particular, the fire caused by using wood flour risks wood processing industry and stock farm. The heat trans-
fer of wood flour is carried into the depth direction by effect of oxidizer around flame, flame sometimes is progressed as
smoldering. In the case of progressing as combustion fire, identifying the location of fire is difficult, and it leads to failing
fire aid fire fighting. Therefore potential cause is acted as raising additional damage. This paper conducts experiments of
downward deep seated fire of natural convection conditions. The samples is New Zealand wood flour that is demanded
much in the domestic and oversea market. In this experiment, temperature of deep seated side is measure by changing
wood flour density in holder The densities used in experiment are 3%, 5%, 10%, 15%. As a result, the tendency of tem-
perature inside decreases as wood flour density increases. But, in the case of density which is above 0.2140 g/cm3 (5%),
the phenomenon, decreasing temperature, is not shown. The result of measurement show that average flame spread speed
of wood flour is 0.249 mm/min.
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Table 1. Chemical Composition of Wood Flour

Element Concentration Element Concentration
Component [%] Component [%]
CH, 99.5 MgO 0.0603
CaO 0.172 Na,O 0.0409
K,O 0.0837 SO; 0.0321
@
R 100.0mm —»
20.Qmm
20.gmm
[450.0mmw=
@ 6

200.0mm

J

(D Cone Heater
@ Holder

(3 Thermocouple
@ Computer

Figure 1. Schematic diagram.
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Table 2. The Experimental Conditions
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Table 3. Temperature in Wood Flour by Case

Mass The rate of Density

(8) increase (%) (g/em’)

Case 1 320.0 0(Standard) 0.2038
Case 2 328.0 +3 0.2089
Case 3 336.0 +5 0.2140
Case 4 352.0 +10 0.2242
Case 5 368.0 +15 0.2343

T/C Temperature (°C)
Case 1 2 3 4 5 6
1 406.5 | 327.8 | 2519 | 173.2 | 115.5| 89.0
2 338.51292.0 | 204.32 | 144.6 | 89.6 | 65.7
3 306.2 12309 | 1422 | 108.8 | 64.9 | 57.3
4 285.4 | 231.8 | 143.8 933 | 62.7| 564
5 324.21230.3 | 148.5 87.7 1 653 59.1
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Figure 2. Thermocouple temperature according to the position.
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Figure 3. Spread speed by wood flour.

Table 4. Deep-seated Fire Spread Speed

Average spread speed (mm/min)
Case 1 0.258
Case 2 0.255
Case 3 0.252
Case 4 0.242
Case 5 0.235

Table 5. Mass Rate of Change of Before and After

Before (g) | After (g) Mass loss rate (%)

Case 1 320 239.24 33.76

Case 2 328 262.46 24.97

Case 3 336 276.63 21.46

Case 4 352 291.50 20.75

Case 5 368 305.05 20.64
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