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Flows involving moving meshes/boundaries occur in many engineering applications such as wind and gas tur-
bines, internal combustion engines and solid rocket boosters. A typical issue related to moving mesh cases is
due to the fact that the initial mesh quality is not always strictly preserved, with undesirable consequences on
accuracy, robustness and convergence rate. To rectify these issues, we have chosen to adopt a methodology
based on topology modifiers combined with flux interpolation over non-conformal interfaces. Extensions to the
standard release of OpenFOAM-2.3.x have been developed, regarding mainly:

- The slidingInterface algorithm, to restore its full operation with the mesh definition of OpenFOAM-
2.3.x and to improve its robustness when used with unstructured grids;

- a new class topoManager to allow for a quick and flexible handling of mesh modifiers into any dynamicFvMesh;

- Enhancements to the compressible dynamic solver rhoPimpleDyMFoam to reduce the decoupling between
pressure, velocity and energy when used with topologically changing meshes under strong pressure gradi-
ents;

- a hybrid URANS/LES model developed for the simulation of unsteady swirling flows with coarse grids,
including time resolution as a criterion to maintain phase coherence.

This methodology was implemented in OpenFOAM 2.3.x and tested on a cold-flow engine simulation. A 50%
reduction in iterations is obtained with the new methodology as compared to the traditional scheme. Further
improvements in the solver and the library are underway to fine-tune the load-balancing and scalability to
various architectures.

Figure 1: Example of application of new dynamic mesh solver:
cold flow of IC engines
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