[bookmark: _GoBack]Theoretical solutions of viscoelastic flow problems are almost always initiated with the assumption that the fluid is homogeneous. In this talk, we re-consider this assumption for the case of entangled polymer solutions. We show that the well-known Helfand-Fredrickson mechanism for flow induced enhancement of concentration gradients can lead to spatial gradients of polymer concentration and major changes in the flow field. We consider two problems. First, we consider motion in a simple shear device, where the coupling between stress and concentration for polymer above a critical MW leads to a linear instability for a range of shear rates (Weissenberg number) and this instability leads to shear-banded velocity profiles. Second, we discuss pressure driven motion through a circular tube or a 2D channel where the same coupling of stress and concentration leads to an abrupt change in the volumetric flow rate at a critical pressure gradient.
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