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Table 1 Physical parameters of two-phase flow
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Figure 8 Non-rupture type(Ca=0.004,l/W .=0.73)
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Numerical Simulation and Experimental Investigation of Droplet Splitting in

Symmetric Y-type Bifurcation Microchannels

ZHENG Yanping', ZHANG Ruigen', LIANG Shuai’, LI Yang', XU Gang', SHU Haitao'

(1.School of Mechanical and Power Engineering, Zhengzhou University, Zhengzhou 450001, China; 2.Guangdong Shunde Inno-

vation Design Institute, Foshan 528311, China)

Abstract.: Using the two-phase flow VOF model in the ANSYS Fluent software, a three-dimensional dynamic
model of the droplet in the microfluidic chip passing through the symmetric Y-type bifurcation microchannel
was established, and the dynamic simulation of the droplet flow and the simulation result of the droplet inter-
face evolution were realized. It was consistent with the experimental results to verify the effectiveness of the
model. Through this model, the splitting behavior of the droplet passing through the symmetric Y-type bifurca-
tion microchannel and the evolution process of the pressure field and velocity field during the droplet splitting
process were studied, and the breaking mechanism of the droplet under four different flow patterns and diffe-
rent stages was revealed. The relationship between the flow pattern of the droplet and the capillary number Ca
and the droplet size was obtained; according to the various flow pattern data obtained by the simulation, the
prediction of the droplet rupture and non-rupture boundary under the model was obtained by fitting in
MATLAB equation. This research not only provided a simple and effective method for droplet splitting, but also
had potential application value in the fields of biomedicine, energy chemical industry and food engineering.

Keywords: microfluidics; droplet formation; droplet splitting; numerical simulation; Y-type bifurcation



