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Abstract

This paper deals with the procedure for developing a computer program which can predict the pressure
fluctuation on the ship hull by solving the boundary value problem on the hull subject to the influence
of the unsteady propeller and cavity motions.

The program is applied to the solution of flow around a sphere under the influence of point sources
simulating the propeller cavity, and then is compared with the analytic solution based on Butler’s sphere
theorem. The effect of free surface condition, either pressure-free or rigid-wall, upon the pressure distribution
is studied.
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The computer code is also applied te a RO-RO ship, leading to the conclusion that the package may

be useful for the analysis of excitation forces on the ship hull induced by the propeller in the design process.
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Table 1 Coordinate of the cavity source point
(R=sphere radius)

Case | x/R y/R(above B.L.) z/R
A 11 05 0.0
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Fig. 3 Rectangular and spherical coordinate sys-
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Fig. 4 Potential distribution along the keel line for
the pressure-~free and rigid-wall free-sufrace
bounddary condition {Case A)
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Table 2 Principal particulars of the RO—RO ship
Butler
------ Present
Hull Engine
Fig. 5 Potential distribution along the transverse LBF 12000 M | MCR 12910 PS
sectian (Case A} Bygr 3226 M 102.0 rpm
Draftvip 9.00 M | NOP 11620 PS
0o 0.0 0.3 10 Cs 0.5663 98.5 rpm
Table 3 Principal particulars of the RO-RO pro-
¢ =0 peller
T~ % Number of blade 4
m =0 Diameter  * 6500.0 (mm)
Pitch ratio (at 0.7 R) 0.8631
Butler Exp. area ratio (at 0.7 R) 0.5550
""" Present Max. blade width ratio 0.3015
Max. blade thickness ratio 0.0486
Fig. 6 Potential distribution along the keel line for Boss _ratio 0.1631
the pressure-free and rigid-walt free-surface Skew 37
boundary condition (Case B) Rake angle 0°
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Fig. 9 Predicted cavity extent and thickness distribution

90
Angle=18.
Propeller : RORO
Advancd Coeff = 0.634
3
.00 A

. .o 120 ise ten 308 (YY)
theta

Fig. 10 Cavity volume variation with angular po-
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Fig. 11 A typical induced potential variation

I AANA AAZ S B{ct ol Af4E 7
AZAL TAFF ¢ =08 AH$Eed,
48 D 2% 23kPacl™, (x/R, y/R, z/R) = (-0.3,
15, 02)8] X FAH U} o2 nFo
Hxn Haze g ok AR ¢
FZol A$A Ueld S & § Uk & Al
AH4-E RO-ROHS dAHo = B #He Al
93, AAxAE F3 AgHe 7IWEy
o 3gFAQ 8kPal T WSS AP A,
AujAEe fP480] ¥oe A ¢ & ok
A5Fd AAZRAL FAY(rigid wal) o2
288 (59 /on=0) A& 33 A Fig. 14

Transactions of SNAK, Vol. 29, No. 1, March 1992



Zzgeio] o8 {718 YAED 7179 4

91

Fig. 12 Quadrilateral representation of the ship hull of a RO-RO ship
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Fig. 13 Blade frequency pressure fluctution on
ship hull with pressure-free water sur-
face condition

o ReFm ul Z2da 229 ¢ty 3
A7} 35kPaE Y& AL Fig 139 A+ =ZA
Zol7t glov, FY FUW o A4 #dE

el Mul2 7le 34 Z71ekE AL B,

E =59 AP F& L3I} A{FA
AAZQY Hol7t AA Tl Wl & 934 S
Fe FHg 29 v gl v, Fig. UE AHv] B2
AqXE ZAY FHUzxAY Jg& AA T3 9

& ¢+ Aok

AEEAR R STE 2048 1 19924 3A

.42

Fig.14 Blade frequency pressure fluctuation on
ship hull with rigid-wall water surface con-

dition
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