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CFD(H%{L, DES) 0.3958 0.2210 0.1457
% (RANS) 8.59% 15.4% 14.8%
% (DES) 6.26% 7.07% 6.98%
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Numerical simulations of cavitation flows of PPTC propeller

CHEN Kai-jie, 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, China, 200240, Email: dewan@sjtu.edu.cn)

Abstract: In this paper, the hydrodynamic performance of PPTC propeller in open water and
cavitation flow is simulated. All the numerical simulations in cavitation flow are carried out by
interPhaseChangeDyMFoam solver in OpenFOAM with SchnerrSauer cavitation model. Because
of the relatively high advance coefficient in cavitation case, both RANS and DES methods are
used. The results are compared with the experiment data supplied by SMP’11(Symposium of
Marine Propulsors, 2011) to check the reliability of numerical simulation method. The thrust
coefficient and the vorticity of tip vortex are compared between open water case and cavitation
case. It can be found that the thrust coefficient drops a lot in cavitation case, especially in the case

with high advance coefficient.

Key words: OpenFOAM; PPTC propeller; tip cavitation; SchnerrSauer model
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