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THE INSTABILITY OF STREAMING WALTERS'(MODEL B0)
FLUIDS IN POROUS MEDIUM
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Abstract

The influence of medium porosity and viscoelasticity on the stability of a streaming elastico-
viscous fluid is examined for viscoelastic polymeric solutions in the presence and absence of
surface tension. These solutions are known as Walters'(model B0) fluids and their rheology is
approximated by the Walters' (model B0O) constitutive relations, proposed by Walters [23]. The
configuration is taken to be bottom-heavy. In the absence of surface tension, the perturbations
transverse to the direction of streaming are found to be unaffected by the presence of streaming if
perturbations in the direction of streaming are ignored, whereas for perturbations in all other
directions, their exists the instability for a certain wave number range. The surface tension is able
to suppress this Kelvin-Helmoltz instability for small wave length perturbations, and the medium
porosity and the viscoelasticity reduce the stability range given in terms of a difference in
streaming velocities. For the top heavy configurations, the surface tension stabilizes a certain

wave number range.
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