
rencontre du non-linéaire 2017 1

Motion of a neutrally buoyant ellipsoid in viscous shear flow
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We describe experiments on the orientation dynamics of a single spheroid in the linear viscous shear
flow between two concentric cylinders. The inner cylinder is rotating, the outer one is held fixed and the
gap is filled with a highly viscous liquid. A neutrally buoyant prolate (elongated) particle is placed in the
gap and its length is equal to the gap-width between the cylinders. Its initial position and orientation can
be varied. In the absence of wall and inertia, Jeffery [1] showed that axisymmetric particles, including
ellipsoidal particles, experience periodic motion. Clearly, the confinement is dominant here [2] so that
motion in the shear plane is limited. The period of tumbling is systematically higher than Jeffery’s
prediction, although it also decreases with the shear rate. The particle velocity is sensitive to the initial
radial position of the particle and to the distance to the wall. Moreover, the intrinsic motion of the
particle, that is its rotation around its axis, is in agreement with the wall-free theory that indicates a
rotation rate half the shear rate of the flow.
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