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Abstract

An experimental and computational study of the pressure fluctuation induced by a propeller
on a hull surface was carried out with three ship models and seven model propellers. The
fluctuation of pressure on a flat plate was measured at KRISO cavitation tunnel and calculated
by a panel and lifting surface method(XForShip code). To extend the measurement data on
the flat plate into that on complex hull forms, the correction factor was determined as a ratio
of the solid boundary factor(SBF). The computation of pressure fluctuation around complex
hull forms was also performed to make the full scale prediction and compared with the
corrected experimental data.  The calculated values agreed well with the compensated
experimental data and it was found that the correction factor was about 0.65 ~ 0.7.
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Table 1 Principal particulars of ships and

propellers
Ship(model) Propeller ]
No. of Blades : 3
Al Ag/do 065
LPP :7.2m (P/D)mean : 0.91
B :10m No. of Blades : 3
A D :0.6m || A2 Ag/do :0.70
Cp : 0.63 (P/D)mean : 0.93
No. of Blades : 3
A3 Ag/do :0.75
(P/D)mean : 0.97
LPP : 8.5m No. of Blades : 6
B B :10m{ B Apg/do 037
D :0.6m {(P/D)mean 1.07
Cg : 068
No. of Blades : 3
C1 Ag/do 073
LPP :7.2m (P/D)mean : 0.99
B :1.0m No. of Blades : 5
C! D :06mfC2 Ag/do 1 0.5
Cg :0.63 (P/D)mean : 0.99
No. of Blades : 3
c3 Ag/do 073
(P/D)mean : 0.97

Table 2 Conditions of the calculations for
the pressure fluctuations

Propellers Ja Kr On F,

Al 0.6782 | 0.1633 | 1.773 | 2.357
A2 0.6939 | 0.1675 | 1.813 | 2.305
A3 0.7168 | 0.1864 | 1.859 | 2.248

[ B 0.7462 [ 0.2264 | 2.040 | 2.072
Cl1 0.7150 | 0.1944 | 1.890 | 2.248
C2  0.7186 | 0.1992 | 1.890 | 2.248
C3 l 0.7200 | 0.1838 | 1.950 | 2.175
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Fig. 1 modeling of discretized flat plate
for the calculation of pressure
fluctuation at the samw condition
of the experiment at KRISO

STB

62.5mm

FWD D AFT

@

.
‘CENTER

PORT

Fig.2 Location of five pressure transducers
on the flat plate
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Table 3 Calculated solid boundary
factors(S.B.F.)

Propellers || (S.B.F)ptate | (S-B.Fgyun | (SB.Fyp
Al 1.890 1350 0.714
A2 1.890 1.350 0.714
A3 1.890 1.350 0.714
[ B ] 187 [ 1217 | 0645
Cl 1.892 1.521 0.804
C2 1.892 1.512 0.800
C3 1.891 1514 0.800

_ _ L
(S.B.Fiup = (S.B.F)yu/(S.B.F)piase
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Fig. 3 Comparison of the pressure

fluctuation at flat plate betwwen
experiment and calculation of
Al propeller
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Fig.4 Comparison of the pressure fluctuation
at flat plate(center) between experiment
and calculation of the test propellers
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Fig. 5 Comparison of the cavitation be-
tween experiment and  calculation
of Al propeller and Cl propeller
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Fig. 8 Comparison of pressure fluctuation
on hull surface between modified
experimental values and calculated
ones of the test propellers
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