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Influence of liquid hydrophobicity and capillary effect on
encapsulated air bubbles in microchannels with Y type

Student: Wen-Jeng Huang Advisor: Prof. Jenn-Der Lin
ABSTRACT

This research purposes to study the physical phenomenon and fluid
dynamics of microfluid having encapsulated air bubbles at advancing
meniscus in the microchannel with Y type. The varying physical
parameters include inlet mass flow rate, wetting conditions of
microchannel walls, aspect.ratio of microchannels, and angle formed by
microchannels. The numerical-simulation tool used in this study is the
CFD-ACE+ commergcial software produced.. by CFD Research
Corporation. A VOF-PLIC«.interface tracking method is adapted to
represent the fluid domain and to track the evolution of its free
boundaries while CSF mode is choosed to model interfacial physics.

According to the research result, the main parameters that affect the
formation of encapsulated air bubble include inlet angle of
micro-channels and wetting condation. The increase in the inlet angle will
produce encapsulated air bubble with lager volume. The lager contact
angle will easily come out with encapsulated air bubble with having lager

volume. The lager aspect ratio will result in the change angle of meniscus



normal line, faster the speed, and increase volume of air bubble for
hydrophilic cases. Faster speed will step up dynamic wetting angle of
meniscus slightly and volume of air bubble for hydrophilic cases. lower
speed can make meniscus attain to steady state and eliminate the small air

bubble on wall corner due to fast speed.
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