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INTRODUCTION
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APPLICATIONS OF MICROFLUIDICS
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MOTIVATION OF THE WORK

= Achieve droplet driven flow from any type of flow pattern

» Study the effects of interfacial tension of the two phases (oil and
water) and the contraction/orifice diameter

= Tuning of the droplet diameter by changing the orifice position and
the diameter

= Droplet formation in an economic way I.e. without using any
external force fields



APPLICATION OF COMSOL MULTIPHYSICS

Excerpt from the Proceedings of the 2014 COMSOL Conference in Bangalore



GEOMETRY

» Selection of appropriate coordinate
» Determining of the domain shape and size
» Simplifications, if possible
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MESH

Oil ==

Water

» 6770 — 6924 number of mesh elements
» Physics controlled mesh
» Triangular mesh
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PHYSICS

= |low conditions: l Wall: No slip, Impermeable
- Viscpus fluids Contact angle: 140°
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GOVERNING EQUATIONS

» Conservation of Mass — Continuity equation:
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RESULTS
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FLOW PARAMETER VALUES

= Viscosity:
- Oil: 0.01Pas
- Water: 0.001Pas
= Density:
- Qil: 1000 kg/m3
- Water: 1000 kg/m?3
= Velocity:
- Oil: 0.1 m/s
- Water: 0.01 m/s
Interfacial Tension (y):
- Varied from 0.0258 to 0.04 N/m
Contact angle (0) :
- Equilibrium contact angle of a water droplet on the wall and embedded
Inside oil is set to 140°
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CHANGE IN FLOW MORPHOLOGY
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EFFECT OF ORIFICE DIAMETER
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= From images (a), (b),
(c) and (d) we can say
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= Image (e) shows the variation of dimensionless droplet diameter with
dimensionless orifice diameter upon changing the interfacial tension
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EFFECT OF ORIFICE POSITION
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CONCLUSIONS

= Controlled oil-water flow patterns by using a contraction near a T-
junction microchannel

» Smaller diameter orifice can facilitate smaller sized flow structures

» Frequency and size of droplets can be controlled by the size of
orifices and also by their positions
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FUTURE SCOPES

» Effect in flow patterns by adding two or more contractions in the
downstream of the T-junction

» Effect in flow patterns by adding orifice at the inlets

» Effect in flow structures by switching the inlets between oil and
water

» Study the flow morphology by varying different other parameters
like velocity ratio
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