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ABSTRACT: This paper presents the results of an experimental investigation for the effect
of radiant heat on the evaporation cooling of water droplet in the process of fire extinguish-
ing. The experiments are mainly focused on the surface temperature, the surface roughness

and the droplet diameter. The range of surface temperature is 7,=80—1407C, surface rough-
ness is R,=0.08—0.64 um and the droplet diameter is @®=3.0mm in the radiation. The results
show that the evaporation time is shorter for the larger surface roughness and the volume of
droplet increased when the surface roughness is 0.64 um at the surface temperature 127C.
When the surface roughness is 0.64 gum, the heat flux is larger than the surface roqghness is

0.08 um at the surface temperature 81C.

Key words: Radiant heat(EA}2), Water droplet(¥4), Surface roughness(¥®A27]), Evapo-
ration time(Z¥A)3L), Fire extinguishing(43}), Heat flux(E%%)
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Fig. 1 Schematic diagram of all apparatus of
droplet experiment.
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Table 1 Parameter and experimental ranges
for droplet experiment

Surrounding & Initial| Surrounding : 25%£05C
droplet temperature | Initial droplet : 25+0.3C

80~140TC
173~307TC
1.796kW ~5.969kW/m’
Stainless steel (SUS 304)
¢=3.0mm
R,=008, 0.18, 0.64 um

Surface temperature
Heater temperature
Heat flux of heater
Surface material
Droplet diameter
Surface roughness
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Fig. 4 Surface temperature versus elapsed time at @=3.0 mm.
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Fig. 7 Time-averaged heat flux with initial surface temperature at ®=3.0 mm.
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