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Large-eddy simulation of cavitating tip leakage vortex
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Tip Leakage Vortices (TLV) are very common in axial turbomachines. This type of vortex forms
as the result of an interaction between the leakage flow, a flow from the pressure side of a blade to
its suction side, and the upstream flow. In hydraulic machines, the high rotation in TLVs can cause a
significant pressure drop at the core of the vortex leading to formation of cavitating structures. Previous
experimental studies have shown that the formation of these cavitating structures is responsible for
many adverse effects such as cavitation breakdown and a high level of noise and vibration [1, 2, 3]. To
avoid such adverse effects, a better understanding of the flow dynamics in TLVs is needed. Numerical
simulations can be a useful tool for this purpose as they provide a complete access to the flow field,
especially near the cavitating regions where it is difficult to get optical access in the experiments.

In this study, we numerically investigate non-cavitating and cavitating TLVs around a NACA0009
foil using a large-eddy simulation approach. The results of the non-cavitating simulation are validated
against the experimental data provided in Dreyer et al. [4]. This comparison, shown in Fig. 1, indicates
that the simulation can capture the main features of the flow field. Furthermore, a cavitating condition is
simulated and the effect of cavitation on the structure of the TLV is discussed in detail.
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Figure 1: Comparison between the velocity field in the TLV in the simulation and the experiment, a) Experimental data by [4]
and b) numerical simulation results.
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