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Local Regulation of Cavitation Flow Field of Propeller
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Abstract: In order to ameliorate the cavitation of hydraulic machinery, based on the principle of
control structure arrangement and the cavitation flow field of the PPTC propeller, under the
premise of ensuring the overall performance, control structures are designed at the blade tip and
the blade root for local regulation. The cavitation flow field characteristics of four modified pro-
pellers and the original propeller are compared and analyzed to study the mechanism of control
structures effecting on the regulation of propeller cavitation flow field. The results show that ad-
ditional control structures significantly reduce the volume of cavitation area with a little sacrifice
on efficiency and improve the overall performance of propeller. PPTC-t2 propeller shows the best
performance under heavy working condition, with an efficiency loss of 0. 134 % and a 24. 6% vol-
ume reduction in cavitation area. Under the design condition, PPTC-tl propeller delivers the best
performance, with an efficiency loss of 0. 284 % and a 19. 5% volume reduction in cavitation area.
The reduced velocity around the control structures leads to localized high pressure and delays the
occurrence of cavitation, thus realizing local regulation of cavitation flow field. This study propo-
ses an effective way to ameliorate the cavitation of hydraulic machinery.
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Fig. 2 Computational domain of propeller cavitation model
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section
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Table 1 Grid independence validation
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Table 5 The parameters of the control structure of the modi-
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Fig. 9 Comparison of open-water performance parameters of

modified propellers under different working conditions
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Fig. 14 Pressure distribution on the suction side of the modi-

fied propellers
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