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A Study on the Flame Behavior of Whirl Fire and Pool Fire
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Abstract : 4-panel of 1m height and 45cm width were fixed on the 40cm X 40cm bottom plate and the opening of the
panel comner was Scm. Diameter of stainless vessel is 10cm and its height is 2cm and it located at the center of the
bottom plate. 78mL liquid fuel was filled in the vessel and its depth was lcm. Flame temperature was measured with
K type thermocouple, and radiation heat of flame was measured with heat flux meter. Flame height and its behavior was
visualized with video camera. and mass burning rate was measured by fuel combustion time. According to the
development of fire, flame swirling was begin. From the experiment the mass burning rate was larger and the height of
flame was higher than the usual pool fire flame. Flame temperature and heat flux also increased far more than the pool
fire. Consequently the swirling air flow through the openings between the panel and thermal buoyance contribute to
increase of heat release rate, flame length and mass burning rate.
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Fig. 1. Schematic diagram of experimental apparatus
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Fig. 2. Photograp of poal fire experiment

Fig. 3. Photograph whil fire flame
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Table 1. Combustion time of pool fire and whirl fire (sec)

Acetone Methanol Hexane Gasoline
pool fire 660 847 605 764
whirl fire 316 382 233 210
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Table 2. Mass buming rate of pool fire and whirl fire (g/?-s)

Acetone | Methanol | Hexane | Gasoline
Experiment 13.1 10.0 12.5 10.6
pool fire .
Literature® | 40 2 70~80 | 50~60
whirl fire 30.7 24.4 37.7 24

Table 3. Heat release rate of pool fire and whirl fire(Kw)

Acetone Methanol Hexane Gasoline
pool fire 3.17 1.56 43 3.64
whirl fire 743 3.79 12.97 11.12

Table 4. Maximum flame height of pool fire and whirl fire

(Sl = om)
Acetone Methanol Hexane | Gasoline
pool fire 46 23 55 48
whirl fire (2 47 120 101
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Fig. 10. Heat flux of pool fire and whirl fire of hexane
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