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FACING THE CHALLENGES OF OUR TIME

Multiphysics Inertial Particle Focusing (IFP) Model
Validation Workflow for 3D Microfluidic Geometries

G. Spinola Durante, D. Bayat

This paper demonstrates the use of COMSOL Multiphysics® to accurately model and simulate fluid channels with non-parallel walls in 3D
and includes a thermal field and fluid-particle interaction. The results are compared to existing experimental and numerical data, and the
model proves reliable for designing and optimizing 3D-microfluidic apparatus for particle focusing inside the fluid streams.

Inertial focusing of particles 2D model Extension to 3D models
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Conclusions and next steps

Main results Next steps

« Lift force implemented for 3D round and (gently curved) <« Extend validation including timing for focusing

non-parallel walls 3D rectangular fluidic channels. » Fully coupling the thermal field to the flow/particle simulaiton

* GUI implemented for a realistic 3D application to quantitatively

showcase inertial focusing of particles at the fluidic outlet. « Extend lift force calculation to highly curved fluidic channel

geometries (non-parabolic flow profile)
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