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Abstract

This presentation addresses the modeling and numerical simulation
of viscoelastic fluid flows, with a particular focus on the Oldroyd-B
model. We begin by motivating the study of viscoelastic fluids, high-
lighting their relevance in polymer processing, hemodynamics, and
industrial applications. The mathematical formulation is presented,
including the governing equations and dimensionless parameters, with
emphasis on the High Weissenberg Number Problem that arises in
regimes of strong elasticity. We then discuss numerical challenges and
stabilization techniques, such as artificial stress diffusion, essential for
ensuring robust and accurate simulations. Finite element approxima-
tions are introduced as a framework for numerical discretization, and
the interplay between Eulerian and Lagrangian perspectives is dis-
cussed. Finally, simulation results for two-dimensional channel flows
are presented, illustrating both steady-state solutions and the limita-
tions of the models under high elasticity. Concluding remarks high-
light the potential for further research and improvement in computa-
tional modeling of viscoelastic fluids.
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