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ABSTRACT

The fire accident is a representative type of disaster that can largely impact on business. Therefore, precautionary mea-
sures and rapid initial response is very important when a disaster occurs. The storage of porous combustibles is inevitable
in coal yard, plywood processing industry, and others that are currently operating. Initial fire fighting of fire and identify-
ing the ignition point in such a porous combustible storage space are so difficult that if the initial response is failed, being
led to deep-seated fire, surface fire is likely to result in secondary damage. In addition, deep-seated fire can cause per-
sonal injuries and property damage due to a large amount of toxic gases and reignition. Therefore damage reduction mea-
sures is required around the storage space to handle a porous flammable. Improving the penetration performance of the
concentration of the surfactant is carried out as underlying study, which is about an deep-seated fire extinguishing effi-
ciency augmentation when using wetting agents. The porous materials used in the experiments is radiata pine wood flour,
which occupies more than 75% of the domestic wood market. Fire fighting water is selected as Butyl Di Glycol (BDG),
which is being used for infiltration extinguishing agent, and the experiment was carried out by producing a standard solu-
tion. The experiment was carried out on the basis of the Deep-Seated Fire Test of NFPA 18. The amount of watering,
porous material to the internal amount of penetration, and runoff measurement out of the porous material was conducted.
According to experimental results, as the surface tension is reduced, the surfactant concentration macroscopic penetration
rate decreases, but infiltration to a porous material is shown to have growth characteristics.
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® Supporting legs

D Pressure gage
@ Nozzle

@ Fire fighting water tank ® Scale for amount of runoff and drain pan
@ Sample holder

® Flow regulating valve

@ Data logger and display

© Scale for amount of penetration

@ Scale for amount of watering

Figure 1. The composition of measurement system.
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Table 1. Physical Properties of the Standard Solution

BDG concentration
%] 20 5 1.5 0.5 0
Surface tension
[mN/m] 33 40 50 60 73
Vls;g;‘ty 1460 | 1.103 | 1.034 | 1.014 | 1.005
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Figure 2. The flow chart of the scale model experiment.
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Figure 3. The experimental result of runoff.
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Figure 4. Occurrence time of the runoff at first and penetra-
tion speed of standard solutions.
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Figure 5. Amount of runoff and amount of penetration of

standard solutions.
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Table 2. The Amount of Water Penetrating into the Porous
Material

Surface tension

[mN/m] 33 40 50 60 73

BDG concentration

[%] 20 5 1.5 0.5 0

Amount of water

635.9 | 711.2 | 659.8 | 421.8 | 416.5
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Figure 6. Moisture content of standard solutions.
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