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ABSTRACT 

We are interested in reducing the computational complexity for hemodynamics simulations. A rich 
model for this kind of unsteady flows relies on three dimensional Fluid-Structure Interaction (3D-3D 
FSI), which couples the Navier-Stokes equations with a structure described by continuum mechanics. 
If the outputs of interest are mainly related to fluid quantities or average wall displacement, in some 
situations it is possible to reduce the dimension of the structural model by integrating/averaging over 
its thickness, like in [1] or [2]. In [2] and [3] the fluid computational domain is also kept fixed [2,3]. 
In this talk we present the full model and some comparisons in realistic blood-flow simulations. 

The fixed computational domain allows for reducing the computational complexity by applying 
Proper Orthogonal Decomposition (POD) or the Reduced Basis Method (RBM). By relaxing the 
requirement on error control, we are able to combine POD and RBM and reduce the computational 
burden by four orders of magnitude. Since we lack of error estimates we will compare the results on 
specific outputs – wall shear stresses (WSS), velocity, and pressure – using a finite element (FE) 
solver and the reduced order modeling proposed here.  

        
WSS, 3D-3D FSI, reduced FSI, and rigid            WSS, POD and FE with fine or coarse mesh  
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