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Interf ace tracking and numerical smulation of micro-bubble
controlled growth in micro restrained space
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(* State Key L aboratory of Multiphase Flow in Power Engineering, Xi' anJiaotong
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Abstract : Based on the experimental results of micro-bubble controlled growth in MEMS (micro-electro-
mechanical system) devices, the bubble growth process could be divided into four stages, namely,
nucleating, spherical bubble, bubble restrained by lateral wall , bubble elongating along the channel. A
physical model of micro-bubble growth in the rectangular microchannel was establi shed by considering the
micro layer of liquid in the heater. Numerical smulation of micro-bubble growth in the micro restrained
gpace was performed by the Level Set Method and the characteristics of micro-bubble growth were obtai ned
and analyzed The smulated data showed that micro-bubble grew rapidly in the early stage but grew dowly
in the late stage due to the increasng condensation rate on the interface The results a so indicated that the
initial temperature of liquid, width of the microchannel , width of the microheater, and the heating
voltage had remarkable effects on the bubble inception and bubble growth rate.
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