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Physical Background Cavitation occurs, when small gas filled cavitation nuclei reach
low pressure regions. As soon as the pressure in the flow approaches the saturation
pressure of the fluid, an evaporation process is started. This causes the cavitation nuclei
to grow to vapour filled “cavitation bubbles”. In flow regions of higher pressure, these
cavitation bubbles will collapse and in turn emit pressure waves. The collapse close to a
material surface, is always asymmetrical since the flow through the bubble is hindered by
the surface. As a result, a microscopic waterjet, also called “microjet”, is generated, which
flows through the bubble and is directed towards the material surface. Since the velocity
magnitude of this microjet is of several hundreds m

s
, it is able to cause the material to

first deform and later be removed. This process is called cavitation erosion.

Simulation of Cavitating Flow The RANS based numerical simulation is conducted
with the Euler-Euler multiphase flow solver interPhaseChangeFoam in conjunction with
the Volume of Fluid (VoF) method to distinguish between phases of liquid and vapour.
In this approach the flow is treated as a homogeneous mixture of two phases with the
same equations of conservation. The volume fraction of vapour defines the volume of
vapour phase per control volume and is obtained from an additional convective transport
equation. The source terms in this transport equation, accounting for evaporation and
condensation processes, are obtained from a cavitation model.

Erosion Prediction with a functionObject A new erosion model is implemented
in OpenFOAM, based on the functionObjects, which makes it usable with different
solvers. The different member functions of the functionObject are called by the solver
depending on its own procedure. It includes the assessment of possibility and intensity
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of cavitation erosion on a solid surface due to microjets. Since the Euler-Euler approach
does not track information about single bubbles, reasonable assumptions on the behaviour
of these bubbles have to be made. Therefore, the faces of the considered surface and
the cells in the vicinity around them, are evaluated for different conditions. This is
done by generating cellSets, using topoSet, and assigning them to these faces. If the
stated conditions are fulfilled, a dimensionless erosion coefficient is calculated based on
semi-emperical formulas for the microjet velocity (see Fig.1).

Figure 1: top view of hydrofoil with predicted erosion
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