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Propeller Induced Pressure on Bottom Surface of Stern —A Method of
Seperation from the Measured Pressure with Pressure Transducer

attached on Hull Surface.
by

Kyu Jong Cho*
Abstract

The propeller induced pressure fluctuation around a ship’s stern is one of the interesting prob-
lems from viewpoints of the noise and vibration.

Most of the experimental works on the subject employ pressure transducer attached on hull
surface near the propeller. In this technique, the measured pressure includes the hydrodynamic
pressure due to the ship’s motion as a rigid body and the local vibration of shell plate on which
the pressure transducer attached, if they exist.

Hence, the seperation of the additional pressure due to vibration from the measured pressure is
essential for the determination of true values of the propeller induced pressure. In this paper, to
contribute to the seperation method, the author investigated the additional hydrodynamic pressure as
below, based on the numerical calculation.

(1) Hydrodynamic pressure on the body surface of two dimensional cylinders of some mathematical
sections such as ellipse, rectangle, triangle, Lewis form of hypotrocoidal charactor and curvili-
near-element section with chines oscillating vertically at high frequency in a free surface.

(2) Hydrodynamic pressure on the surface of the shell plate in local vibration in an ideal fluid.
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Fig. 2 Hydrodynamic Pressure Coefficient Ci at the Body Boundary of ship in Vertical
Vibration at High Frequency (Regarding to the Code, Refer to Table 1)
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Fig. 3 Hydrodynamic Pressure Coefficient C; at the Body Boundary of ship in Vertical
Vibration at High Frequency (Regarding to the Code, Refer to Table 1)
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Fig. 4 Hydrodynamic Pressure Coefficient C, at the Body Boundary of ship in Vertical
Vibration at High Frequency (Regarding to the Code, Refer to Table 1)
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Appendix 1
Table 1. Cdlculated Values of Coefficients
o Half Beam, T T e e e
.Draft Ratio & O
S 1.00 2.00 3.00 4.00 5. 00 o B
Section P
Contour ™. i =
Circle or c—o 7854 ¢=0.7854 ¢=0.7854 ¢=0.7854 ¢=0.7854
Ellipse =0 41=33333 a,=0. 5000 a,=0. 6000 a,=0. 6667 E
(C1rcle) (Elhpse) (Elhpse) (Elllpse) (Ellipse)
Lewis form of], c=0.2945 c=0.4417 £=0.49064 | ¢=0.51517 £=0.52990
hypotrocoidal | a;=0 a1=0. 39999 @=0.57142 | a;=0.66666 a1=0.72727 L
charactor a3=0.33333 a3=0. 19999 4,=0.14285 | a;=0.11111 a3=0. 09090
- .| ¢=0.5154 ¢=0.6014 . ¢=0.6300 | c=0.6443 ¢=0. 6529
%‘}’,‘gée Chine =0 2,=0.36363 | @=0.5333 | #,=0.6316 21=0.6957 s.C.
a1=0. 14285 ar=0. 09090 ar=0.06666 ' a;=0.05263 a7=0.04347
.| e=0.6000 ¢=0.6600 ¢=0.6800 ¢=0.6899 ¢=0.6959
Pouble Chine | 4, = @=0.35204 | &=0.5217 @=0.62060 | a;=0.68571 | D.C
| an=0.09090 | a11=0.5882 @11=0.04347 | 11=0.03448 | a1 =0.02857
¢=1.000 ¢=1,000 =1, 000 ¢=1.000 | ¢=1.000
@=0 a1=30902 a1=0. 46225 2:=0.55726 | a1=0, 62252
Rectangle a3=—0.16667 | az=—0.15075 | as=0.13105 a3=0. 11491 a5=0. 10208 R
g as=0 a5=—0.02795 | as=0.03635 a5=0. 03842 as=—0.03813
ar=0. 01786 a7=0. 00844 ar=0. 00096 a;=0. 00680 2:=—0 01026
ap=0 a,=0. 00905 a,=0. 00759 a3=0. 00441 25=0. 00152
" ¢=0.500 | ¢=0.500 | ¢=0.500 ¢=0.500 | ¢=0.500 J
C4=0 a1=0. 40968 a1=0. 59044 2,=0.68666 | a;=0.74888
Triangle " a3=0.16667 a3=0. 13869 23=0. 10856 a;=0. 08808 2=0.07319 | 1
g | as=0 a5=—0.01136 | a5=—0.01282 | as=—0.01209 | as=0.01096
| 2:=0.01786 a;=0). 01589 2:=0.01298 ar=0. 01092 a:=0. 00931
| 2=0 ap=—0.00353 | @g=—0.00254 | ag=—0.00228 | ay=—0.00201 |
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