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Fig.2 Sketch of the Micro-PIV
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Table 1 Viscosity, density and interfacial tension at a

temperature of 2@C

Sample n/(mPas) p/(kg:m~3) y/(mN-m™)
dispersed phases : 29.8 848
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continuous phases :
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Table 2 Comparison of grid independence

Grid Droplet Relative Droplet Relative
ri
diametey error/ generation  error/
number
um % cycle/s %

2 . .

09200 463.97 . 1.401 0.286
78000 466.642 1.397
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Fig. 3 Flow patterns in Y-junctions microchannel taken by high speed

digital microscopic systemy= 90°)
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Fig.4 The in-plane velocities in the continuous phase of droplets formation in Y-junctions microcharné5{, Cay = 0.002 7,Ca; = 0.016)
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Fig.5 The in-plane velocities in the continuous phase of the junction of two phase liquid in various Y-angles of Y-junctions microchannel

(Cag = 0.0027,Cac = 0.016)
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Fig.6 Micro-PIV measurements of velocities profiles for continuous

phase in main channek (= 45°, Cay = 0.0027,Ca; = 0.016)
m after the dispersed phase droplets breal@mlispersed droplets
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Fig.7 The pressure cloud picture of two-phase flow in Y-junctions

microchannel during the droplet generated by using numerical

simulation ¢ = 45°, Cag = 0.0027,Ca; = 0.016)
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Fig. 8 The diameter of the droplets inflidirent angles of Y-junctions

microchannel (results by high speed digital microscopic system)
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microchannel (results by high speed digital microscopic system)
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Abstract

Droplets formed in dferent Y-angles (45 9¢°, 135, 18C) and flow flux of two-phase in Y-junction mi-

crochannels are studied by making use of micro-PIV, high speed digital microscopic system and numerical simulation in
this paper. It is found that the shearing action impels the formation of dispersed phase droplet in the squeezing mech
anism, and the smaller Y-angle results in the bigger shearing actiferexli by dispersed phase. The continuous phase
velocity profile is asymmetric parabolic distribution in droplet generation process. When Y-angle is less thaih 180
does not #ect the droplet diameter size but will speed up the droplet generation as it decreases. The droplet size anc
generated cycle will be the largest in the case of Y-angle being. 188 indicated that Capillary numbeffacts droplet

size and generation time simultaneously. The increasing capillary number of continuous phase will make the acting force
from continuous phase to dispersed phase more intensive in the junction of the two phases in the in-plane velocities in th
continuous phase and lead to dispersed droplet rupture more easily.

Key words microfluidics Y-junction microchannels Y-angle, high-speed digital microscope systemumerical sim-
ulation
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