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Study on Micro-Droplet Manipulation in Focusing Channel

Based on Capillary Instability
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Abstract; There are some disadvantages in the fabrication of micro droplet in micro-channels, such as high cost and

difficulty of droplet size control. The law of droplet fabrication was studied by investigating capillary instability. Level set

method was adopted for study the impact on the droplet of different factors, such as continuous phase velocity, surface

tension, two phase viscosity ratio and channel size. The physical mechanism was explained with the respect of capillary

instability. The result shows that level set method can be adopted to simulate the droplet breakup process. Continuous

phase velocity, surface tension and viscosity have great impact on the droplet size.
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Table 1 ~ Material properties in simulation
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Figure 1 Schematic diagram of droplet development
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Figure 2 Impact of continuous phase velocity
on droplet diameter diagram
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Figure 3 Impact of surface tension on
droplet diameter diagram
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Figure 4 Impact of orifice size on
droplet diameter diagram
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