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Hydrodynamics of Non-Newtonian Flow

We combine the recently developed nonlinear hydrodynamic description of a
viscoelastic fluid with a general 2-fluid hydrodynamics [1] of a 2-component and
2-momentum system to give a generalized-hydrodynamics model for various types of soft
matter. The former ingredient is based either on a relaxing strain tensor description
due to transient elasticity [2] or on transient orientational order [3], and
covers the usual non-Newtonian effects, like shear thinning, strain hardening, stress
overshoot, normal stress differences and non-exponential stress relaxation, while the
latter deals with the relative velocity and its relaxation, the stress division
between the two subsystems, the convective velocity problem and the anomalous
concentration dynamics.
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