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Study on turbulent model of unsteady cavitating

flow around hydrofoil
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Abstract : In order to improve the standard k-g turbulent model in traditional RANS method over-pre-
dicting the eddy viscosity, this paper evaluates the application of several modified approaches used to re-
duce the eddy viscosity in cavitating flow. The modified turbulent models are employed in the commercial
CFD software to simulate the unsteady cavitating flow around a 2D hydrofoil. It is found that the error of
lift coefficient calculated by the MFBM model is only 0. 6% and it is the smallest compared with the ex-
perimental results. In addition, the unsteady cavitation morphology calculated by MFBM is the closest to
the experiment data, which indicates that MFBM has the best simulation effect. At the same time, based
on the computation results, the mechanism of unsteady cavitating flow around a hydrofoil is revealed, and
the reverse jet caused by the adverse pressure gradient results in the shedding of cloud cavitation. The
shedded cloud cavitation collapses and changes the pressure distribution around the hydrofoil, which cau-
ses the periodic shedding of cloud cavitation and further leads to the periodically change of lift coefficient.
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Fig. 1 Geometric diagram of computational fluid domain
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