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Two tales of unsteady fluid interactions with soft compliant
membranes

Dr. Kenny Breuer, Professor, Center for Fluid Mechanics, Brown University, USA

ABSTRACT

Elastic bodies, when immersed in a flow, can experience violent flow-induced-oscillations due
to unsteady forces generated by vortex shedding. These tightly-coupled fluid-structure
interactions (FSI) lead to large-scale elastic deformation of the structure, which, in turn,
changes the nature of the vortex shedding, as well as the lift and drag forces experienced by
the body. In this talk | will present two tales of FSI. The first describes the deformation of a
soft membrane disk oriented perpendicular to the flow. The membrane deforms, much like a
soap bubble and vibrates due to the unsteady vortex shedding. Using a combination of
experiments and theory we describe the membrane deformation and the changes in the
steady and unsteady drag forces experienced by the disk. The second tale addresses the use
of a soft membrane airfoil heaving and pitching in a freestream used to harvest energy from
the flow. The elastic deformation of the membrane wing generates an adaptive camber which
enhances the lift generation and leads to a greatly enhanced power coefficient. Again, we will
use a mixture of experiments with some theoretical modeling to understand the behavior of
this FSI system.
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