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Study of the non-Newtonian behaviour of Reiner Rivlin relative to power law in arterial stenosis
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The present paper develops the solution of steady axi-symmetric Navier-Stokes conservation equations incorporating
Reiner Rivlin stress and strain rate relation that represents generalized non-Newtonian fluid. Perturbation solution is
obtained to determine the flow field for axially symmetric stenosed artery. The flow field obtained from the
Perturbation solution is compared with the exact analytical solution. In perturbation solution, cross viscosity that
represents non Newtonian characteristics is considered a perturbation parameter, and the result obtained is observed
to be dependent on the perturbation parameter. At smaller values of cross viscosity, the perturbation result is
significantly closer to the analytical solution. But, as the values of cross viscosity increase, the perturbation results
show a wider deviation from analytical results. Further, in this paper, the results of Reiner Rivlin are compared with
the results obtained from the Power Law stress and strain rate relation. Such comparison of results of Reiner Rivlin
with Power law is utilized to study the flow characteristics of blood. The flow profile in the case of Reiner Rivlin is
observed to be significantly closer to that of Power law. The study infers that Reiner Rivlin’s constitutive relation is
fairly suitable in simulating blood flow in arterial stenosis
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