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Cavitation analysis of end-plate contra-rotating propeller
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Abstract: In order to improve the propulsion performance of contra-rotating propellers and reduce the
cavitation effect, an end plate was applied to the contra-rotating propeller. The cavitation performance and
propulsion performance of the end-plate contra-rotating propeller were analyzed. The RANS method with
Schnerr-Sauer cavitation model was used for analyzing. Then the propulsion performance of contra-rotating
propellers composed of conventional skewed propellers and end-plate propellers were checked for
comparison. It is found that the addition of an end-plate makes the contra-rotating propeller possess better
anti-cavitation performance. The sheet cavitation range is reduced by about 59% in the bollard state (J=0),
and the cavitation is delayed when J=0.1. In addition, under the condition of low advance speed, the end-plate
contra-rotating propeller shows a higher propulsion efficiency by 0.9%~3.1% than the conventional one. The
open water performance of the end-plate contra-rotating propeller was tested at different rotation speeds, and
the data were in good agreement with the simulation results considering the cavitation model. In this study, an
end plate is innovatively applied to the contra-rotating propeller, which is suitable for the propulsion and

operation requirements of low-speed submersibles.
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Fig.1 Radial distribution of dimensionless blade rake

\E"\“ N A
£ \.‘ (

(a) CRP-KapOIN (b) CRP-Kap01S
[ 2 XA

Fig.2 Models of the contra-rotating propellers
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