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Numerical study on the influence of stern flap on propeller
cavitation and exciting force characteristics

SONG Ke—wei', SUN Cong’, GE Shen—wei', ZHONG Xiang—hai’
(1. School of Ship and Ocean Engineering, JiangSu Shipping College, Nantong 226000, China; 2. College of Shipbuilding
Engineering, Harbin Engineering University, Harbin 150001, China)

Abstract: Numerical simulations of a ship in cavitation flow before and after the installation of a stern flap
were conducted for the DTMB5415 benchmark ship model, considering factors such as ship speed, propeller
speed, and ship wake. The results show that owing to the dual effects of change of propeller inflow and
decrease in propeller speed, the cavitation area and cavitation start-stop angle of the propeller increase after
the installation of a stern flap. The blade frequency amplitude of the propeller excitation force/torque
decreased by an average of 9% at Fr=0.28 with the stern flap installed. Owing to the negative impact of the
propeller cavitation, the corresponding reduction was only 2.5% at Fr=0.413. The hull surface fluctuating
pressure was mainly affected by a decrease in the propeller speed after the installation of a stern flap. The
average reductions in the blade frequency amplitude at low and high speeds were 17% and 12%, respectively.
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Tab.1 Main parameters of E799A propeller
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Fig.1 Geometric model of E799A propeller
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Tab.2 Comparison between calculated and experimental values of open water

performance of E799A propeller
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Fig.3 Comparison of experimental and computational results of cavitation distribution on E799A propeller blades
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Fig.11 Cavitation morphology of propeller at Fr = 0.28
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