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An Experimental Study on Vaporization and Combustion Behavior
for Single Droplets of Water-in-Oil Emulsified Fuels

B. S. kim(Graduate School. Pusan National Univ.), D. I. Kim(Graduate School.
Pusan National Univ.), S. H. Oh(Pusan National Univ.)

Key Words: micro-explosion(7] 4 %), emulsified-fuels(f3} 1 2), Combustion(% 1)
ABSTRACT

An experimental study has been carried out of the combustion behavior of single fuel droplets of
water-in-light oil emulsions in an electric furnace to elucidate the dominant factor for the
occurrence of micro-explosions. The tests were carried out by changing the following four
parameters; the size of water droplets in the emulsified fuels having the same water content, the
ratio of water to light oil, ambient temperature in electric furnace, and the kind of fuel having
different viscosity( Kerosene, Olive Oil). The result shows that the each parameter plays the
different role in the effect on behavior of vaporization, explosion, ignition and combustion for single
droplets of water-in—oil Emulsified fuels.
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Fig. 2 Schematic diagram of experimental apparatus
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Table 1. List of experimental conditions

Water Ambient
Fuel Surfactant

content Temperature

10% No |Add

20% No |Add
. R 550C ~800C
Light-Oil | 3094 No |Add

40% No |Add

50% No |Add
Kerosene 20% No {Add
—— 0 600C
Olive Oil No |Add
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Fig. 3 Microphotographs of emulsion fuel
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Fig. 6 Droplet diameter of Wt10% ~50%,Add-Surf.
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Fig.10 Temperature in Droplet for Oil, Wt 20% of No-Surf,
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