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A Numerical Method of Non-linear Solution for Steady Waves around Ships

by Seikoo Ogiwara, Member Hajime Maruo, Member

Summary

This paper describes a numerical method to solve steady potential flow around ships based
on the non-linear free surface boundary condition. One of the authors previously examined
an iterative method for solving the velocity potential by using Rankine source, taking into
account the non-linear free surface conditions in two-dimensional aspect and showed the
usefulness of the method through the comparison between the computations and the experi-
ments.

In this paper, the authors expand this method to three-dimensional problem and apply to
the computation of free surface flow around ships. Starting with a solution based on the
double model linearized free surface condition, boundary conditions at the free surface in its
non-linear form are satisfied iteratively. The method of numerical solution is examined on the
steady waves and non-linearity of the waves is discussed.

Further, the pressure distribution on the hull surface and wave resistance are computed for
two types of hull form, that is a slender from and a blunt form. It is found that the
computed results show better agreement with the experiments than the results of linear

theories.
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Table 1 Principal particulars of models

Model A Model B
L(m) % 6. 000 6. 000
B(m) | 0. 600 1. 000
d(m) 0.375 0. 400
S(m?) 5. 3121 8. 4456
7 (m?) 0. 6342 1.8073
L/B 10.0 6.0

BJd 1.6 2.5

Cs 0. 470 0.753
Cr 0.705 0. 844
Crr 0.743 0.911
Cpa 0. 667 0.778
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Fig.9 Wave profile at each step of iteration
process (Model A)
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Fig. 11 Comparison of wave profile on the hull
surface of Model A
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Fig. 12 Wave profiles on the hull surface at F,=0. 250
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Fig. 13 Comparison of wave profiles of Model A
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Fig. 15 Comparison of wave profiles for Model B
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Fig. 17 Computed wave patterns around mathematical hulls
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