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Abstract: When a flexible object is placed in a flow of a Newtonian fluid, it is well known that the shedding
of separated vortices at high Reynolds number can drive the motion of the structure. This phenomenon is
known as vortex induced vibrations (VIV). The response of the same structures in a non-Newtonian fluid is,
however, still not well understood. Unlike Newtonian fluids like water that are characterized by a constant
viscosity, the viscosity of Non-Newtonian fluid can vary with shear rate by either thickening or thinning. Addi-
tionally, through the addition of high molecular weight polymers or wormlike micelles to a Newtonian fluid,
non-Newtonian fluid can exhibit fluid elasticity making the fluids viscoelastic. In this talk, we will show that
the addition of viscoelasticity to the fluid can have profound effects on the Fluid-Structure Interactions (FSI).
At large Reynolds numbers, where inertia of the fluid is important, we will show that elasticity changes the
vortex-shedding patterns creating an elastic boundary layer that pushes vortex formation further downstream
of the structure, reducing the interaction with the structure and suppressing the VIV observed for Newtonian
fluids. Additionally, unlike Newtonian fluids, the flow of viscoelastic fluids can become unstable at infinitesi-
mal Reynolds numbers due to a purely elastic flow instability. We will show that at these high Weissenberg
numbers and zero Reynolds number, the resulting time varying viscoelastic fluid forces can grow large
enough to cause a structural motion in much the same way that vortex shedding induces motion for Newtoni-
an fluids. In this talk, we will present our investigations of non-Newtonian FSI through a series of both exper-
imental and computational investigations of the flow fully-characterized viscoelastic fluids past flexible and
flexibly mounted cylinders and thin elastic sheets.
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