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An Experimental Study on the Sound Level Intensity Characteristics
for Combustion of Single Droplet Emulsified Fuels
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Abstract : The objectives of this study was to examine experimentally the microexplosion
phenomena of single droplet W/O(water—in—oil) type emulsified fuel. Also, measured the combustion
characteristics of single droplet emulsified fuel for microexplosion phenomena in atmospheric pressure
condition.

The larger quantity of adding water makes microexplosion phenomenon with higher intensity of
sound level, because larger water droplet has better coalescence for emulsified fuel. The small
quantity of adding water makes puffing with lower sound level intensity. In latter period of
extinction, large size droplet of the emulsified fuel breaks down rapidly to small size droplet, and
microexplosion phenomenon occurs with multi step combustion.

Keywords  Single droplet emulsified fuel, Sound level intensity, Microexplosion phenomena, Multi
step combustion
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Fig. 1. Schematic diagram feeding system of a
single droplet combustion.
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Photo. 1. Photograph of a single
combustion.
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Fig. 2. The experimental process of a single
droplet combustion.
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Fig. 3. Schematic diagram of quartz fiber.
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Table 1. Specification of step motor
. Coil
Motor Size | PM55L.-048 Resi 30 [Q]
esistance
Number of . .
Steps pet 7.5°/step Material | Ferite plzzstx
Rotation magne
. Insulation 100M[ 2]
Drive Method | 2-2 Phase Resistance MIN
. Dielectric | AC 500[V]
Drive Voltage 24 V] Strength 1[min]
. P Unipolar Operating o~ =N
Drive Circuit | - "\7op Temp. -10C~50C
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Photo. 2. Step motor, microsyringe and
rotational profile.
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to heating temperature of emulsified
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Fig. 6. Sound Level Intensity(dB) in according
to combustion time of emulsified fuel.
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Fig. 7. Sound Level Intensity(dB) in according
to combustion time of emulsified fuel.
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Fig. 8. Sound Level Intensity(dB) in according to
combustion time of emulsified fuel.
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Fig. 9. Sound Level Intensity (dB) in according
to combustion time of emulsified fuel.
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Fig. 10. Sound Level Intensity (dB) in according
to combustion time of emulsified fuel.
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Fig. 11. Multi step Microexplosion phenomena
in according to combustion time of
emulsified fuel.
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Fig. 12. Multi step Microexplosion phenomena
in according to combustion time of
emulsified fuel.
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Fig. 13. Multi step Microexplosion phenomena
in according to combustion time of
emulsified fuel.
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