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Hydrodynamic Optimization of Floating-Body Arrays
(Part 1. Minimization of Wave Forces)

by Hiroshi KAGEMOTO

Summary

When a body is put into waves, the waves are scattered by the body. If there is another body in the
near field, the body is affected by the scattered waves and the hydrodynamic forces on the body are
sometimes quite different from those on a single body.

In this paper, by actively making use of these hydrodynamic interaction effects among bodies, we
optimize the arrangements of the bodies in the sense that the hydrodynamic forces on the bodies are
minimized. It is shown that this can be achieved by combining the existing hydrodynamic interaction
theory and the nonlinear programming techniques. Through several example problems the effectiveness

of the present method is demonstrated.
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Fig. 4. 2 The F: vs &, l; contour curves (A=2.0)

Table4.1 Solutions obtained from various initial val-

ues
initial values final solutions
HREZRES 4 £ {3 L+t F.
0.7 1 1.1 1.0 [ 1.12269 | 1.00026 0.87729 3.00024 0.00065
1110710 1.0} 1.12257 | 0.99972 | 0.87759 2.99988 0.00069
&7 0.7 1 0.7 1| 1.12261 | 1.00002 | 0.87751 3.00014 ] 0.00065
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Fig. 4.3 The arrangement of the 2X4 cylinder array

for minimum F: at A=2.0
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Fig.4.4 The arrangement of the 2X4 cylinder array
for minimum Fx.at A=2.0 (under the fore-aft
symmetric condition)
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Fig. 4.5 Fy vs b, & contour curves (1=2.07)
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Fig.4.6 The arrangement of the 2X4 cylinder array
for minimum F: at A=2.07 (corresponds to
No.3)
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Fig. 4.7 The wavelength dependence of Fx
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Fig. 4.8 The wave spectrum
(Pierson-Moskowitz type; H1/3 8.0m,
T01=10.0 sec.)
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Fig. 4.9 The FS vs 4, /> contour curves

FS =£msp(w)dw=glsg(wn)Ff(wn)dw (30)
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Fig.4.10 The arrangement of the 2X4 cylinder array
for minimum F; at A=2.917
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0051 optimized array for A=2.917

equally-spaced array
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0.0 0.5 1.0 15 MI
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Fig.4.11 The frequency response characteristics of
vertical wave forces on the optimized array
with the comparison to those on an equally-
spaced array

0.2
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equally-spaced array

0.1¢
optimized array for A=2.917

0.0
0.0 0.5 1.0 Y21 1.5

Fig.4.12 The frequency response characteristics of
heave motions of the optimized array with
the comparison to those of an equally-spaced
array
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