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ABSTRACT

Modeling and computational analysis play an increasitigigortant role in bioengineering, particu-
larly in the design of ventricular assist devices (VAD). Thirostructure of the blood as the flowing
medium affects the outcome of the analyses to a varying dedepending on the task at hand.

A set of modeling techniques [1] will be presented which aedu on stabilized space-time finite ele-
ment formulation of the Navier-Stokes equations, with aastsfip mesh update used to accommodate
the movement of the VAD impeller with respect to a non-axigyetric housing.

This application presents a ripe target for shape optinozednd optimal control. In order to assess
the influence of the fluid constitutive model on the outcomel@fpe optimization tasks, a comparison
of model problem computations based on the Navier-Stokaatiems on one hand, and on a more
accurate shear-thinning modified Cross model on the othighevpresented [2].

In order to obtain quantitative hemolysis prediction, clative tensor-based measures of strain expe-
rienced by individual blood cells must be developed; reddloells under shear can be modeled as
deforming droplets, and their deformation tracked alortilpees of the computed flow field [3].

Even more complex description of blood behavior takes ictmant viscoelastic phenomena, in par-
ticular via an Oldroyd-B constitutive model. Recent depeh@nts in stabilized methods of GLS-type
for simulation of Oldroyd-B flows using low-order extraess interpolations will be outlined [4].
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