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Abstract

The addition of small amounts of polymers to a Newtonian solvent makes a fluid viscoelastic and can lead to significant modifications
of high-speed turbulent flows. The interaction of viscoelasticity and inertia even in a very dilute polymer solution results in the emer-
gence of unique inertioelastic instabilities that are still far from being understood, as well as significant modifications to frictional
drag. The nonlinear evolution of these instabilities engenders a state of turbulence with significantly different spatiotemporal
features compared to Newtonian turbulence, now termed elastoinertial turbulence (EIT). We systematically explore EIT by studying
the dynamics of low-speed submerged jets of dilute aqueous polymer solutions injected through a nozzle into tanks of quiescent
water or polymer solution. A key kinematic feature of such flows is the presence of extensional kinematics and streamwise stretch-
ing. Extensional flows of complex fluids are prevalent in many industrial applications such as spraying, atomization (sneezing), and
microfluidic-based drop deposition. In this talk we use the distinctive kinematic features of such flows to understand the mechanics
of how, and why, elasto-inertial turbulence is different to classical turbulence.
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