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Development of Marine Propellers with Better Cavitation Performance

——1st Report : Propellers with less cavitation—-—

Hajime Yamaguchi, Member Hiroharu Kato, Member
Shiroshi Tokano, Member Masatsugu Maeda

Summary

New propellers with better cavitation performance in comparison to a MAU type one
were designed, matching the equivalent two-dimensional foils obtained from lifting surface
calculations with those obtained from foil section design theory by prescribing the pressure
distribution. In designing the new propellers only the section shape and pitch were altered,
keeping all other parameters same as the MAU type one. Flat pressure distribution except
near the leading edge, based on the experimental results of the two~dimensional foils
presented in a previous paper, was adopted so as to give less cavitation.

Experiments were performed, using both the new and the MAU type propellers. The
following results were obtained and the validity of the above-mentioned design concept
and method was verified.

(1) Both cavity extent and thickness of the new propellers were remarkably reduced
in comparison to the MAU type one. Cavity volume of the new propellers reduced to
less than half of that of the MAU type one.

(2) Fluctuating pressure due to the new propellers was about half of that due to the
MAU type one. This pressure level agreed approximately with that in non-cavitating
condition.

(38) The new propellers had nearly the same efficiency as the MAU type one.

(4) The load distribution of the new propellers became higher in the aft part of the
blade section. If the region near the trailing edge was too highly loaded, the thrust of the
new propeller became lower than that of the lifting surface calculation. This fact should
be kept in mind while designing propellers in a similar manner.
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Table 1 Principal particulars of model propellers

Propeller No. MP218 MPO10 MP012
Diameter (m) 0.22095

Pitch Ratio 0.9500 0.8725 0.9145
at 0.8R (constant) (variable) (variable)
g;iigded Area 0.6500

Boss Ratio 0.1972

giigg Thickness 0.0442

Number of Blades 5

Rake Angle 6°

Blade Section MAU TP (Newly Designed)
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Fig.2 Wake pattern

Table 2 Cavitation test condition and design point

Number of 2 ’ Corresponding Number
Revolution Ko /J cn/ J~ of Revolution in
(r.p.s.) Ship Scale(r.p.m.)
30 0.459 8.40 149
163
30 0.438 7.36 (Design Point)
30 0.579 7.35 171
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Fig.3 Steady state pressure distributions
at 0.8R position using mean, mi-
nimum and maximum velocity of
the wake ; MP218 (MAU)
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Fig.17 Transverse distribution of 1st blade frequency component of
fluctuating pressure amplitude
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