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ABSTRACT

This study proposes a droplet dispersion technology utilizing ultrasonic waves to reduce the

wall-wetting phenomenon of the injected fuel droplets inside an engine, which can reduce the ex-

haust gas of vehicles. To achieve this goal, the wall-wetting reduction device was designed to gen-

erate ultrasonic waves utilizing a piezoelectric vibrator. The design parameters of the proposed piezo-

electric vibrator were analytically determined based on the liquid film pattern and longitudinal vi-

bration theories and verified by modal and harmonic analysis with the ANSYS finite element

method. The effects of the ultrasonic levels of sound pressure on the behaviors of the droplets,

which are injected inside the engine cylinder, were also evaluated by fluid dynamics analysis using
ANSYS FLUENT. Subsequently, the designed piezoelectric vibrator was manufactured and the gen-
erated sound pressure level was measured. By applying the vibrator to a simulation environment of

fuel injection, the behaviors of the injected droplets in the air and wetted droplets on the wall were

experimentally observed under an ultrasonic sound pressure environment with a high-speed camera to

evaluate the performances of the wall-wetting reduction.
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