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Bow-Hull Form Development of a Container Ship
by Using Finite Difference Method
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Abstract

The finite difference simulation method for ship waves is introduced for hull form impro-
vement. Numerical simulations were performed for a series of modified hull forms and the
simulated results were used for the determination of the better hull forms.

A 4,400 TEU container carrier which was designed and experimented in towing tank was
chosen for the purpose.

The calculation results are compared with those of model test, of simplified Neumann-
Kelvin problems and of Rankine source method.
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In this study, it is shown that the combination of the computer simulation by our method

with the experiment provides one of the most economical and reliable procedures of hull form

improvement and that the degree of accuracy of this method is so high that it can cope with

very practical design purposes.
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Fig.1 Coordinate system
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Table 1 Other Boundary Conditions

Velocity Pressure
Inflow Boundary Condition D N
Bottom Boundary Condition N D ]
Centerplane Boundary Condition Symmetry l
i side Boundary Condition N T J
| Outflow Boundary Condition N N

(D ; Direchlet condition, N ;Neumann condition)
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Fig.2 Bulbous bow configurations

Table 2 Principal Dimensions

[ HULL-1 | HULL-JI
Lbp (M) 261.40

B (M) 37.10 B
T M 12.40
Cb 0.590

Leb (M) -5042 | —4782
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Fig.3 Perspective view of simulated wave
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