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Industries are currently still far from performing real-life unsteady simulations involving
moving geometries on a daily basis, mainly due to the robustness of the moving mesh
algorithms and their high computational cost. Three leading methodologies have been
designed to handle geometry displacements: body-fitted approaches [3, 6, 2], Chimera
methods [4, 5] and immersed/embedded boundary methods [7, 9]. In this work, we con-
sider the first class of methods, where the time-evolving computational domain is treated
with a body-fitted approach, and aim at demonstrating that simulating large displacement
FSI problems with such an approach can be done efficiently thanks to mesh-connectivity-
change moving mesh strategies.

The proposed moving mesh method couples an elasticity-like PDE-based mesh deforma-
tion algorithm and advanced mesh optimization using vertex displacements and mesh-
connectivity changes. This approach improves the robustness of the mesh deformation
by, notably, dealing with shearing inside the mesh [1].

As regards the flow solver, a second order vertex-centered finite volume scheme is consid-
ered to solve an ALE formulation of the Euler equations. As the moving mesh method
keeps the number of vertices unchanged, it enables to preserve the higher accuracy of
body-fitted approach in FSI simulations by remaining in the ALE framework [8]. The
ALE formulation is used to perform computations involving rigid bodies evolving in a
surrounding fluid, following the 6-DOF approach.

The efficiency of the moving mesh strategy is illustrated on a problem of ejected cabin
door from an overpressured aircraft cabin problem. This is a usual industrial benchmark
for aircraft designers. In the final paper version, several realistic large-displacement FSI
simulations will be presented.
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Figure 1: Snapshots of the ejection of an aircraft cabin door.
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[7] R. Löhner, J.D. Baum, E. Mestreau, D. Sharov, C. Charman, and D. Pelessone. Adaptive
embedded unstructured grid methods. Int. J. Numer. Meth. Engng, 60:641–660, 2004.

[8] G. Olivier and F. Alauzet. A new changing-topology ALE scheme for moving mesh unsteady
simulations. In 49th AIAA Aerospace Sciences Meeting, AIAA Paper 2011-0474, Orlando,
FL, USA, Jan 2011.

[9] C.S. Peskin. Flow patterns around heart valves: a numerical method. J. Comp. Phys.,
10:252–271, 1972.

2


