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Calculation of Wave Resistance for a Submerged Body
‘by a Higher Order Panel Method
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Abstract

In this paper, wave resistance for a submerged body is calculated by a higher order panel
method. The Neumann-Kelvin problem is solved by the source or normal dipole distribution
method. The body surface is represented by a bicubic B-spline and the singularity strengths
are approximated by a bilinear form.

The results calculated by the higher order panel method are compared with those by the
lowest order panel method developed by Hess & Smith. The convergence rate of the higher
order panel method is much better than the lowest order panel method. But the wave re-
sistance calculated by the higher order panel method still shows discrepancy with an ana-
lytic solution at low Froude number like that by the lowest order panel method.
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Fig. 1 Coordinate system
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Table 1 Comparison of wave resistance by source
and dipole distribution method

cwx10®
Fn
Nx x Nz| 0.3972 | 0.4468 | 0.4965 | 0.5958 | 0.6951 | 0.7944
10x5 | 26.27
A [20x10| 24.08 | 31.39 | 3030 | 21.31 | 1371 | 8.872
40x10( 23.03 | 30.79 | 29.91 | 2113 | 13.60 | 8811
20x20| 2377
10x5 | 2.5
B {20x10| 2378 | 31.07 | 30.02 | 21.17 | 13.63 | 8.8%
40x10| 2287 | 3020 | 2933 | 20.75 | 13.36 | 8.655
20 x 20
Farell[12] 22.08 | 2971 | 2892 | 2059 | 13.25 | 8.5%9

A:Source DistributiorbMethod

B:Dipole Distribution Method

Body : Spheroid (major axis /minor axis=6,0)

Submerged Depth /minor axis==1,491

Nx:number of panels in longituinal direction

Nz:number of panels in vertical direction on half body
(use of symmetry)

Null Points s » &
0.0056%0

0.005417
Farell's Solution: 0.005325

0.006

0.005 ~

0.003

3 A Present(Source) Fa - o8
0.002 N/N.= ¢
® Present(Dipole)

0.001 T Y T + T + ‘l’
16 19 24 2 50 100 L4
Np

Fig. 2 Convergence of wave resistance for a sub-
merged spheroid at Fn=0.8
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Fig. 3 Wave resistance at various froude numbers
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Fig. 4 Wave resistance at low froude numbers

Table 2 Wave resistance at low froude numbers
H/L=0.16, Cw x 10°

Fn
Nx x Nz 0.28 0.30 0.32 0.34
A 20x5 0.6408 1.2220 0.8133 0.3426
40x10 0.6389 1.2150 0.8085 0.3400
B 20x5 0.5102 0.2474 0.1301 1.6910
0x10 0.5092 0.2224 0.1567 1.8040

A:Source Distribution Method

B:Dipole Distribution Method

Body : Spheroid(major axis /minor axis=5.0)

Nx:number of panels in longitudinal direction

Nz:number of panels in vertical direction on half body
(use of symmetry)
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