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ABSTRACT

In liquid-fuel spray combustion, an experimental study was conducted to observe the effect of
ultrasonic excitation on the ultrasonically-atomized liquid fuel flame by controlling pressure field
through an ultrasonic standing wave. Flame of the ultrasonically-atomized kerosene aerosol was
visualized by using a high speed camera, DSLR, and Schlieren photography. The amount of fuel
consumed was obtained by a precise flow-rate measurement technique during combustion,
through which the ratio of carrier gas (air) to fuel mass was able to be obtained, too. As a
result, it could be found that the combustion reaction-rate of the liquid-fuel aerosol was increased

by applying an ultrasonic standing wave to the secondary flame zone of the flame.
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Fig. 1 Ultrasonic atomization method.
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Fig. 3 Experimental apparatus.
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Table 1. Experimental conditions.

Parameter Value
Fuel Kerosene
Carrier-gas Air
Fuel temperature 60+2 C
Oscillator Frequency, f 2.4 MHz
*USW Frequency 40 kHz

*USW: Ultrasonic Standing Wave
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Fig. 5 System for flame excitation by USW.
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