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Pattern formation and axial instability of a free—surface front in a rimming flow
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Rimming flow of highly viscous fluid partially filled in a horizontally rotating cylinder shows various
patterns depending on inertia, gravity, viscosity and surface tension. In this study we performed
computational study on the effects of process parameters such as rotating speed of cylinder, fluid
property and fluid filling fraction on the patterns of rimming flow. We observed and classified two
distinct states, homogenous film and bump state, by modified Jeffreys number which is proportional
to the viscosity and rotating speed and inversely proportional to the fluid filling fraction. A numerical
linear stability analysis is carried out to examine the onset of unstable axial mode.
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