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Development of a method to estimate fluctuating pressure on ship stern based on
bubble dynamics and construction of a comprehensive optimization system for
propeller design
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A method for solving a multi-objective optimization problem with cavity area

and propeller efficiency as objective functions was developed, and its validity was confirmed by
model tests. Model tests of an improved propeller, which was originally designed for a general cargo
ship, showed that the propeller efficiency was improved by about 2% around the design point and
that the fluctuating pressure due to cavitation was reduced.
A calculation method was developed to estimate the cavity volume, which is strongly correlated with
the fluctuating pressure, in a short time. This method, which is based on bubble dynamics to
estimate the shape of cavitation on a two-dimensional blade in steady uniform flow, was applied to
propeller blades. The calculated cavity volume on Seiun-Maru-1 propellers in wake agreed well with
experimental results.
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