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Abstract:

The accurate numerical approximation of viscoelastic fluid flow poses two difficulties:
the large number of unknowns in the approximating algebraic system (correspond-
ing to velocity, pressure, and stress), and the different mathematical types of the
modeling equations. Specifically, the viscoelastic modeling equations have a hyper-
bolic constitutive equation coupled to a parabolic conservation of momentum equa-
tion. An appealing approximation approach is to use a fractional step 6-method. The
6-method is an operator splitting technique that may be used to decouple mathemat-
ical equations of different types as well as separate the updates of distinct modeling
equation variables when modeling mixed systems of partial differential equations.
In this talk a fractional step 6-method is described, and its analysis outlined
for both the time dependent convection-diffusion equation and the time dependent
equations of viscoelastic fluid flow using the Johnson-Segalman constitutive model.

Numerical computations supporting the theoretical results and demonstrating the
6-method will also be presented.
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