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Numerical Investigation of Droplet Formation Mechanism in Various Two-phase
Liquid-liquid Flow Regimes in Flow-focusing Microfluidic Devices
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Abstract

In this study, the underlying mechanism of the formation of the various two-phase flow patterns in liquid-liquid two-phase flows in
flow-focusing microchannels is investigated. In liquid-liquid two-phase systems, due to the interaction of two immiscible phases,
different flow patterns, including squeezing, dripping, jetting, and threading are observed. The formation mechanism of the various
flow patterns could be conspicuous for different medical and industrial applications. The dripping regime is very suitable for drug
delivery, drug screening, synthesis, reaction, and mixing owing to the required properties, including high monodispersity. On the
other hand, the droplets produced in the jetting regime are usually polydisperse in size. Numerous factors, including the dimensions
of main and side microchannels, flow rates, physical properties of the phases (viscosity, density, and surface tension), and surface
properties affect the droplet formation mechanism. After examining these factors in different flow patterns, the pressure diagrams at
the inlets of microchannels are investigated.

Keywords: Two-phase liquid-liquid flows, Flow regimes, Monodispersity, Pressure diagram.
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