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Simulation of propeller cavitation in oblique flow based on
OpenFOAM

ZHAO Min-sheng, WAN De-cheng

(State Key Laboratory of Ocean Engineering, School of Naval Architecture, Ocean and Civil Engineering,
Shanghai Jiao Tong University, Collaborative Innovation Center for Advanced Ship and Deep-Sea Exploration,

Shanghai 200240. Email: dcwan@sjtu.edu.cn)

Abstract: The present paper simulated the unsteady cavitation around the INSEAN E779A
propeller in oblique flow. All the numerical results of cavitation flow simulation are solved by
Inter Phase Change Dy MFoam in the open source CFD software platform OpenFOAM with
Schnerr-Sauer cavitation model. The typical unsteady dynamics are predicted by the RANS
method with a modified shear stress transport (SST) k- turbulence model. The numerical results
such as cavitation shape, pressure distribution, the thrust coefficient Kt and the torque coefficient
Kq are analyzed and compared with each other. The numerical results in of E779A propeller in
uniform flow are basically in accordance with experimental data, indicating the reliability of the
present method. It is found that the propeller operating in oblique flow outputs less thrust and
torque, and the influence of the oblique flow on the cavitation and open water characteristics is
also obvious. The disturbance of cavitation flow to pressure variation is also the reason for the
reduction of propeller thrust coefficient. With the change of advance coefficient, this influence

will be strengthened.

Key words: OpenFOAM; E779A propeller; oblique flow; unsteady cavitation.
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