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Modeling the Mixing Efficiency of a low-Re Passive Microfluidic
Mixer1 KATHERINE PARTINGTON, HENRY MORTON, Harvey Mudd College,
JEREMY MCCASLIN, ANSYS Inc., STEVEN SANTANA2, Harvey Mudd Col-
lege — Microfluidic mixing is a well-established problem. Multiple microfluidic
solutions have been designed to enhance mixing by increasing the interfacial area
between initially distinct streams by generating cross-stream mixing. Previous work
has modeled the mixing within these devices for flows with characteristic Reynolds
numbers (Re) of approximately two orders of magnitude below unity. However,
some applications, such as bioprinting, operate in regimes beyond this range. In
this work we evaluate a passive microfluidic mixer in this extended Re range. Flows
within these micromixers were modeled using the finite volume method to solve the
Navier-Stokes equations. The results characterize the mixing efficiency and associ-
ated mixing costs for these low-Re flows. Flows with a range of Reynolds numbers
were achieved by varying the viscosity and mass flow rates to better describe their
differential impacts on mixing. In addition to modeling the mixing of fluids with
identical properties, flows involving fluids of unique viscosities and flow rates were
also characterized. Modeling the mixing of these different flows enhances under-
standing of mixing within low-Re flows.
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