) =mxmx
<

kift. Vol.22, No.76(2013) 137

XRAFRIEBUK I S KEBDHKA D =X LORRH

Study of fire extinguishing mechanism of water spray on counterflow diffusion flame

HE &5, e =, =k =HA
(Takafumi TADO) (Takehiko SEO) (Masato MIKAMI)

s R iispea
(Yamaguchi Univ.) (Yamaguchi Univ.) (Yamaguchi Univ.)

This study experimentally investigated the fire extinguishing mechanisms of water spray using a
counterflow burner. The water spray was injected in the stream consisting of oxygen and nitrogen from
the lower duct while the methane was introduced from the upper duct. We observed behavior of the
flame during extinction for different mean water droplet diameters using a high speed video camera.
The extinction behavior of flame without water spray showed that the flame size became smaller
gradually until it extinguished. On the other hand, in the case of extinction of flame by water spray, a
hole was formed at the surface of flame near the center part and it expanded, resulting in extinction.
Therefore, the formation of a hole in flame has a great influence in flame extinction with water spray.
The flame hole formation mainly depended on the mean droplet diameter and number of droplet of

water spray.
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Fig. 1 Experimental apparatus
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Fig. 2 Water droplet size distributions for different
atomizing gas flow rates Qatom
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Fig. 3 Laser light sheet photographs of counterflow diffusion flame
with water spray for different Sauter mean diameters of water
drOplet d32 (Y02:024)
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Fig. 10 Conceptual diagram of hole formation and
enlargement in flame by water spray penetration
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