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Improvement of mixing performence of blade-free planetary mixer using precessing
motion
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The relation between inertial oscillation mode of flow field and mixing
performance in blade-free planetary mixer was investigated. The volume of fluid (VOF) method was
used to analyze the flow field and mixing performance, and the influence of the precession motion of

the container was considered by adding centrifugal force and Coriolis force. In order to validate
the analytical results, the mixing progress was experimentally visualized and measured using the Mie
scattering method. Numerical analysis reproduced a mixing pattern that qualitatively agreed with
the experiment. Proper orthogonal decomposition (POD) and dynamic mode decomposition (DMD) were
applied to the flow field data. From the modal decomposition of the flow field, it was clarified
that there is a spatial mode near the liquid surface in the flow field with high mixing performance,
and this mode decayed slowly over time.
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