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Analyzing mixing quality in a curved centrifugal

micromixer through numerical simulation
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4. Conclusion

In this paper a centrifugal, serpentine micromixer was
investigated along with modifications which enhanced mixing
performance. The micromixer was given a curved design since it
was realized that because of a strong Dean flow induced due to the
curvature, the curved micromixer functions quite superiorly to a
typical, rectilinear design. To put it quantitatively, the curved
design reaches 90% M.Q. within 10 mm of down-channel length,
whereas the equivalent rectilinear design reaches it in 30 mm. This
means the curved design is three times as functional and compact,
from a geometric design perspective. The effect of angular velocity
of the LOCD on mixing performance was comprehensively studied.
It was gathered that mixing performance drops with increasing
angular velocity until it reaches a minimum at a threshold angular
velocity. The threshold angular velocity was found to be 50 rad/s at
which the dominant mixing regime changes from diffusion to
secondary flow. Above this threshold, the secondary flow over-
comes the diffusion and mixing performance begins to continu-
ously increase with angular velocity. In post-threshold regions, a
higher angular velocity develops a stronger secondary flow which
leads to significantly improved mixing. Finally, the effect of
opening radius, i.e. the radius at which the micromixer unit begins
on the LOCD, was studied in a similar fashion. It was realized that
while increasing the opening radius enhances mixing perfor-
mance, this enhancement is rather insignificant and since it occurs
at the expense of a compact design, it is not regarded as a practical
means to enhance mixing. All in all, it is concluded that a curved,
centrifugal micromixer with an appropriate angular velocity could
yield felicitous mixing performance within a compact-design
LOCD setup. Computational fluid dynamics is a powerful tool for
studying fluid flow behavior in microfluidic devices. In future
studies, we aim to enhance the performance of different micro-
fluidics by experimentally implementing the microfluidic devices
investigated in this study and our previous studies [51-54].
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