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Mathematical modeling and numerical simulations of hydrodynamic cavitation are considered by employing a homogeneous bubbly liquid flow model, where the nonlinear dynamics of cavitating bubbles is described by a modified Rayleigh-Plesset equation. The various damping mechanisms are first considered by a single damping coefficient lumping them together in the form of viscous dissipation and by assuming a polytropic law for the expansion and compression of the gas. The effect of thermal damping is subsequently investigated within the uniform pressure approximation inside the bubble.

In particular, quasi-one-dimensional steady-state and unsteady bubbly cavitating nozzle flows are considered and the model evolution equations obtained are applied to the stability of steady-state bubbly cavitating nozzle flow solution. In conjuction with hydrodynamic cavitation, the problem of bubble nucleation in liquids, DNS and model predictions for the  propagation of nonlinear waves in bubbly liquids and the problem of bubble fission will also be partially discussed. 

