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Higher Order Pressure Fluctuation of Propeller for Container Ship
Part 2 Design of Propellers Newly Installed and Their Comparative Model Experiments

by Shosaburo Yamasaki, Member Tetsuaki Yoshisaka

Shinichi Takahata, Member

Summary

Three (3) propellers were newly designed for the container ship on which comparatively large
pressure fluctuation of higher order blade frequencies (2nd~5th) was observed. 1) The following
concepts were applied in the new propeller design in order to decrease the propeller tip-vortex
cavitation, consequently to decrease the pressure fluctuation of higher order blade frequencies, without
changing the number of propeller blades.

@® Tip-unload

® Smaller diameter

® Increase of blade area
@ Increase of skew

Model experiments were performed in the cavitation tunnel by using these propeller models. These
propellers were evaluated after investigating the repeatability of the fluctuating pressure and the effects
of the number of propeller revolutions (at the test) and the cavitation number on the fluctuating
pressure. The fluctuating pressure of one (1) of these propellers was found to have decreases by about
40 9% on average.
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Tablel Propeller design condition

Brake Horse Power (CSO) | ps 12100.0
Number of Propeller

Revolution (CSO) | rpm 120. 5
Ship Speed : Vs (CS0) kt 19.0
1 - ws 0.760
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Table2 Main particulars of propeller models

Model Propeller Number MPNO. 91-01 | MPNO. 91-02 | MPNO. 91-03 | MPNO. 91-05
Number of Blades 4 .
Diameter ( Model Scale ) | mm 254.3 241. 4 245.5 241. 4
( Full Scale ) 5900.0 5600. 0 5700. 0 5600. 0
Pitch Ratio 0.907 0.961 0.914 0.964
Expanded Area Ratio 0.549 0.700 0.630 0.700
Boss Ratio 0.161 0.170 0.167 0.170
Skew Angle deg 31 40 10 40
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Table3 Test condition

Model Propeller Number | MPNO.91-01 | MPNO. 91-02 | MPNO. 91-08 | MPNO. 91-05
KT 0.168 0.196 0.186 0.200
o n(=(P-Pv)/p (nD)¥2) 1. 170 1.84 1.18 1.89
Flow Field in Wake Distribution
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