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Spontaneous motion of flapping wings driven by hydrodynamic
instability OLIVIER MARQUET, ONERA, JUAN GUZMAN INIGO — Recent
experimental [1] and numerical [2] studies have examined the dynamics of rigid sym-
metric wings flapping vertically in a quiescent fluid and free to move in the horizontal
direction. It has been observed that above a critical flapping frequency the flow loses
its symmetry while the wing starts to move horizontally and eventually reaches a
quasi constant horizontal speed. The present work reconsiders this problem from an
hydrodynamics instability point of view. The basic flow is periodic and symmetric,
the periodicity being imposed by the vertical forcing frequency while the symme-
try of the velocity field ensures no motion in the horizontal direction. The linear
stability is examined using the Floquet theory, with the assumption of asymmetric
perturbations to explain the onset of horizontal forces. Numerical results of the
stability problem will be shown. The cases of wings fixed or free to move will be
analyzed and compared.
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