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ABSTRACT

The OpenFOAM framework is a software library for 3D continuum mechanics[1]. It is geared
towards the simulation of fluid flow using the finite volume method, but also includes solvers for
other types of scientific and engineering problems. In addition to the finite volume discretization,
it also features the discretization of equations on boundaries of the finite volume mesh, called
finite area method.

By using the finite area method for the discretization of simplified equations for surface structures
like membranes and the finite volume method for the solution of the flow equations, it is possible
to implement fluid-structure interaction (FSI) solvers without the need for an external coupling
server.

In addition to omitting the coupling server overhead, the jointly used mesh combines the ad-
vantages of an easy mesh creation, straightforward data transfers at the FSI interface and a
consistent output format, which in turn simplifies the post-processing step. Furthermore, the
already implemented capabilities for dynamic mesh movement in OpenFOAM can be used, re-
sulting in efficient two-way coupling. This, in turn, allows for the investigation of back-coupling
from structural deformation to the flow.

Hence, the discretization of the equations for fluid and structure using the same software library
and the same mesh implicates some of the advantages of monolithic solvers at no additional
cost, although in principle a partitioned approach is used for coupling. As a drawback, no
independent refinement of fluid and structural mesh is possible.

The implementation of efficient coupled solvers for simple surface structures using the finite area
method within the OpenFOAM framework will be presented, along with validation results and
prospects for future research.
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Figure 1: Deflection of a membrane (grayscale) due to jet impingement
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