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Abstract: This editorial presents the main articles published in the Special Issue: New Advances of
Cavitation Instabilities.
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Cavitation refers to the formation of vapor cavities in a liquid when the local pressure
becomes lower that the saturation pressure [1]. In many hydraulic applications, cavitation is
considered as a non-desirable phenomenon, as far as it may cause performance degradation,
vibration problems, enhance broad-band noise-emission and eventually trigger erosion.

In this Special Issue, the deliberate use of cavitating jets for peening treatment of mate-
rials has been considered by Yoshimura et al. [2] and by Soyama [3]. This very interesting
review shows how the aggressive intensity of a cavitating jet varies non-monotonically
with the cavitation number in accordance with the variation of mixture sound speed for
different regimes and that there exists an optimum.

These findings illustrate the importance of instabilities in cavitating flows. The cavi-
tation is usually associated with flows with very high Reynolds numbers. This formally
unsteady flow type is very sensitive to disturbances. In the ordinary case of a 2D profile, it
is rightly recognized that for sufficiently low cavitation numbers, periodic or quasi-periodic
cavity shedding arises. On more complex problems, like cavitation in inducers, several
other periodical behaviors can emerge. Firstly, the local intrinsic flow instabilities will
depend on the region that presents hydrodynamic cavitation: tip-leakage vortices, back-
flow vortices, or blades suction surface. Secondly, interaction between adjacent blades can
lead to rotating instability, with cells of various sizes that propagate from blade to blade.
Finally, system instabilities are also observed, because of the blockage linked to the volume
variation of the pockets, or to a possible positive slope of the inducer characteristics linked
to a change in the angle of attack on the blades. A more proper understanding of these
instabilities is of crucial interest, especially in the field of turbomachinery, still motivating
applied and fundamental research on cavitation instabilities.

In this Special Issue, Pipp et al. [4] and Ravelet et al. [5] present new findings in
cloud shedding mechanisms arising in a 2D venturi geometry, respectively at very small
scale (micro channel) and at at very low Reynolds numbers, where the development of
the Kelvin-Helmholtz instability is evidenced. Viitanen et al. [6] studied numerically the
cavitation dynamics on a standard hydrofoil with a compressible approach and a delayed-
detached eddy simulation and show evidence of pressure wave fronts associated with
a cavity cloud collapse. Pancirolli et al. [7] use a smooth particle hydrodynamics (SPH)
model to study the cavity formation during the impact of a 2D wedge on a free surface and
show that there is a threshold for the ratio between horizontal and vertical velocities above
which a cavity is created, greatly impacting the stability of the body during slamming.

On a more applied point of view, Podnar et al. [8] improved the shape of an hydrofoil
in order to reduce the cavitation development in a bulb turbine. Decaix et al. [9] conducted
a comprehensive investigation on the importance of the time step tuning to achieve a good
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prediction on the cavitating behavior of a Francis Turbine. Finally, Li et al. [10] numerically
explored the shape optimization of a globe valve in order to suppress cavitation inside of it.
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