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Abstract

In this talk we present a computational model coupling the interaction of blood flow and
cardiac tissue mechanics. The ultimate aim of this model is to allow us to obtain greater
understanding of how well the heart functions e.g. how defects impact upon circulation and
stress, heart efficiency with respect to exercise and ultimately to go from medical images to a
virtual model.

We approach this problem using finite elements for both solid and fluid equations and couple
them using a monolithic approach via an additional constraint space. This leads to a quasi-
static nonlinear elasticity problem coupled to a fluid problem on a moving domain. The moving
domain is handled by applying an ALE Navier-Stokes system to the fluid problem.

We will investigate what is a suitable choice for the finite element spaces. Finally, we will
apply the method to several interesting problems.
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