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Measurement of Cavity Volume and Pressure Fluctuations on a
Model of the Training®Ship “ SEIUN-MARU” with
Reference to Full Scale Measurement

By
Yuzo Kurose, Yoshitaka Uxon, Koichi Kovama
and Masahiko MAKINO

Abstract

In this report cavitation experiments on a model of the training ship “SEIUN-MARU” are
described from the view point of accurate assessment of propeller induced hull vibration. The
present experiments include cavitation observation, cavity thickness measurement and fluctuating
pressure measurement. These experiments were carried out both for the conventional propellers
and highly skewed propellers as performed in full scale. Results of a systematic series of model
experiments are compared with the full scale measurement and discussed.

The maximum amplitude of fluctuating pressure at first blade rate induced by the highly
skewed propeller reduced 45-65% of that induced by the conventional propeller, while the decrease
of cavity volume on the former propeller was not so remarkable. The agreement of the measure-
ment results between model and full scale ship experiments is satisfactory concerning cavitation
extent, cavity thickness and pressure fluctuation.
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2.

Table 1 Principal Particulars of Full Scale

Ship
SEIUN-MARU

Lpp (m) 105.000
LwL (m) 108.950
B (m) 16.000
D (m) 8.000
d (design) (m) 5.8000
Cs 0.576
Cp 0.610
Cm 0.945
lcb (% Lpp) 0.66
Displacement 5781.3
Gross Tonnage (TON) 5044.52
Horse Power (M.C.R.) 5400BHP X 176RPM

Table 2 Principal Particulars of Model Ship

M.S.NO. 366
Lpp (m) 6.444
Lww (m) 6.687
BumLp (m) 0.984
dMLD (m) 0.359
Displacement (m®) 1.323
Wetted Area (m?) 8.016
Cgp 0.576
Cp 0.610
lc (% Lpp) 0.66
L/B 6.563
B/d 2.752
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Fig. 1 Body Plan of Model Ship
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Fig. 2 Stem and Stern Shapes of Model Ship
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Table 3 Principal Particulars of Model Propellers

Conventional Propeller Highly Skewed Propeller
Cp-1 cP-11 HSP-I HS P-1I
MPNO.217 11PNO.218 MPNO.219 MPNO.220
Diameter (m) 0.23936 0.22095 0.22095 0,2200
Boss Ratio 0.1892 0.1972 0.1972 0.1972
Pitch Ratjo 0.8620 0.9500 0.928 (at0.7R) 0.9440 {at0.7R)
Expanded Area Ratio 0.5000 0.6500 0.700 0.700
Mean Blade Width Ratio 0.2465 0.2739 0,2739
Blade Thickness Ratio 0.0495 0.0442 0.0496 0.04961
Blade Section MAU Modified MAU Modified SRI-B Modified SRI-B
Number of Blades 4 5 5 S
Rake Angle 6° 6° -6.01° -3.03°
Skew Angle 10,5° 10.5° 45° 45°

HSP-I (M.P. No. 219)

Fig. 3 Photos of Model Propellers
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Fig. 4 Characteristics of Model Propellers in Open Water
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Fig. 6 Measured BHP and Thrust of “SEIUN-MARU” at Sea
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Fig. 7 Power Curve of “SEIUN-MARU?”
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Table 4 Experimental Conditions for Model

Ship
Propeller | N(rpm) Kt Oy n (rps)
CP—I 163 0.173 2.61 20.0
MP NO.217 173 0.173 2.31 20.0
149 0.200 3.66 16.8
163 0.207 3.06 17.15
cp—I
171 0.219 2.78 17.95
MP NO.218 163* 0.253 3.06 20.0
173* 0.253 2.71 20.0
149 0.204 3.66 16.9
HSP~I
163 0.211 3.06 17.3
MP NO.219 171 0.221 2.79 18.0
149 0.195 3.57 17.15
HSPHI 163 0.201 2.99 17.5
MP NO.220
171 0.212 2.71 18.15
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Fig. 23 Measured Cavity Thickness Distribution on Second Conventional Propeller at Highly Loaded Condition
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Table 5 Experimental Conditions for
Full Scale Ship
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Fig. 85(a) Comparison of Cavitation Pattern on Second Conventional Propeller
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Fig. 35(b) Comparison of Cavitation Pattern on Final Highly Skewed Propeller between Full Scale
Propeller and Model Propeller (HSP-II, N=163 rpm Condition)
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