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Influence of channel curvature and liquid hydrophobicity on
microfluidic dynamics in droplet ejection process

Student:Chih-Hao Chen Advisor: Prof. Jenn-Der Lin

Ee R

A model which is a droplet on the nuzzle plate liked to a nozzle plate
injects due to the vibration had been simulated. By different curvature of
the flow channel, giving different amplitude, contact angle, and frequency
of the nozzle plate we can observe the behavior of the droplet injection in
the simulation. In this simulation, we use time-dependent VOF method to
track the interface between gas and liquid and re-build the interface to
observe the injection behavior of the droplet-graphically. The simulation
code we use in this article is the commercial'CFD software CFD-ACE-+.

The results show that curvature of the flow channel will affect the
velocity, breakup time, volume of the droplet, and numbers of satellite
drop. Increasing the diameter of the orifice will increase the volume and
reduce the velocity of the droplet. The adjustment of increasing amplitude
or frequency of the nozzle plate raise the input energy, so it will increase
the velocity, reduce the volume, and shorten the breakup time of the
droplet. But increasing the amplitude or the frequency causes more
satellite drops. On the hydrophobic boundary, the velocity will increase,

the volume will decrease, and the breakup time will shorten.
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