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Numerical Simulation of Micro-droplet Formation in A Cross-Junction Micro-channel
Using VOF Method

WANG Weimeng Chen Bin

( State Key Laboratory of Multiphase Flow in Power Engineering, Xi'an Jiaotong University, Xi'an, 710049, China)

Abstract A volume-of-fluid (VOF) method of commercial software FLUNET is used to study the 3D micro-
droplets formation in a cross-junction micro-channel, and squeezing, dripping, steady jetting which can generate
monodisperse droplets and unsteady jetting, tubing, threading, deformation flowing regimes are obtained. And
the numerical results agree well with experimental measurements, which confirms the validation of our model.
The immiscible liquid-liquid two-phase flow is influenced by the velocity, the surface tension coefficient and
the viscosity of two phases. The length of droplets decreases with an increase of the velocity of continuous
phase, while the generation frequency of droplets increases. The influence of dispersed phase is in contrast to
that of continuous phase. The flow is dominated by the surface tension in a low Ca while the viscosity of
continuous phase dominates the flow in a high Ca. In squeezing and dripping regimes the length of droplets
decreases with a decrease of the surface tension coefficient, while in the jetting regime the length of droplets
increases. The trend of generation frequency of droplets is in contrast to that of droplets length. The length of
droplets decreases with an increase of the viscosity of continuous phase, while the generation frequency of
droplets increases. Otherwise, the reduction of wall contact angle of dispersed phase will cause the interface of
two phases changing into inset from outset, but there is no effect on generation of droplets. As for dripping and
jetting regimes, it is difficult for formation of droplets when wall contact angle of dispersed phase reaches a

limit value, and this value increase with an increase of the velocity of two phases.

Key words micro-fluidics, micro-droplets, cross-junction micro-channel, VOF, numerical simulation



