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Résumé :

We are addressing here the melting or growth of ice objects subjected to different flow conditions,
focusing on the coupling between hydrodynamics and shape modification.

The motion of objects made out or covered by ice is of relevance for many environmental and industrial
applications. Depending on the flow conditions the contour of the ice interface can evolve under the
influence of phase change leading to a modification of the shape of the ice. In the aeronautical or wind
energy industry icing can have a significant impact as it can alter the performance of the aircraft or wind
turbines. In the meteorological context the growth of ice can have a strong influence on rain formation
processes or cloud coverage.

The approach is mainly numerical and relies on the direct numerical simulation of the Navier-Stokes
equations coupled to the Level-Set method for the simulation of the ice-fluid interface. The study will be
separated in different parts referring to different flow configurations. For each configuration the ice
object will be assumed to be initially spherical and the goal of the study will be to characterize the time
evolution of the shape of the ice, the evolution of the forces and transfer coefficients as well as the flow
structure.

Part of the project will also be dedicated to the numerical implementation of interaction mechanisms as
well as the improvement of solver efficiency.
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