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Variable Free Surface Panel Method for Potential Flow Analysis around a Ship
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Abstract

A new solution method was developed to solve the free surface flow around a hull and

named as 'Variable Free Surface Panel Method'.

In the method the non-linearity of the free

surface boundary conditions was fully taken into account and the raised panel method was
employed to effectively solve the problem. The transom stern flow was also considered and
the panel on the hull was generated using the panel cutting method. Numerical calculations

were performed for KCS(KRISO Container

experimental

Ship)
data to confirm the validity of the method. The comparison with the
conventional free surface panel method was also accomplished.

hull form and compared with the

It is confirmed that new

method gives more reliable results than the conventional method.

-+ [

A
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#Keywords: Potential flow(ZH & R &), Variable free surface panel method(Jt® Xt If
=8), Panel cutting method(IfE &), Nonlinear free surface boundary conditions(Hl« &
s HH=xZAH), Tranosm stern flow(EeHA &0 RS)
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o

(b) variable free surface panel method
Fig. 4 Comparison of hull and free surface
panel distributions

M7 7 27270 IATd

Fig. 5 Calculated wave pattern(A) and
calculation panels(B)(C)
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Fig. 6 Locations of free surface panel
generation
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Table 1 Comparison of Cy (6§Zz =0.000)

0Zg

o 0.004 | 0.005 | 0.006 | 0.007
0.185 0.699 X X X
0.200 0.659 X X X
0.215 0.707 | 0.852 | 0.999 X
0.230 X 0.855 | 0.987 X
0.245 0.757 | 0.893 | 1.024 | 1.1653
0.260 X 1.087 | 1.232 | 1.3764
0.275 X X 1.659 | 1.8093
0.290 X X 2.086 X

tHetxdstsl =28 M452 M1= 2008 2
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Table 2 Comparison of

213t

A
y Do T

Cy (62, =0.003)

0Zpg
en 0.001 | 0.002 | 0.003 | 0.004 | 0.005
0.185 0.582 | 0.586 X X X
0.200 0.560 | 0.599 | 0.548 | 0.536 | 0.523
0.215 0.617 | 0.632 | 0.619 | 0.605 | 0.592
0.230 0.631 | 0.650 | 0.643 | 0.632 | 0.621
0.245 0.679 ] 0.699 | 0.682 | 0.692 | 0.683
0.260 0.875 | 0.900 | 0.894 | 0.897 | 0.894
0.275 X 1.340 | 1.345 | 1.352 | 1.352
0.290 X 1.796 | 1.803 | 1.801 | 1.798
Table 3 Comparison of CY (6Zy =0.004)
025
- 0.001 | 0.002 | 0.003 | 0.004 | 0.005
0.185 X X X X X
0.200 0.676 X X X X
0.215 0.736 | 0.733 | 0.728 | 0.723 | 0.718
0.230 0.748 | 0.748 | 0.745 | 0.739 | 0.738
0.245 0.790 | 0.801 | 0.798 | 0.795 | 0.793
0.260 0.989 | 1.013 | 1.020 | 1.021 | 1.022
0.275 1.424 | 1.448 | 1.461 | 1.466 | 1.453
0.290 X 1.889 | 1.897 | 1.897 | 1.895
Table 4 Comparison of C} (6Z; =0.005)
0y
en 0.001 | 0.002 | 0.003 | 0.004 | 0.005
0.185 X X X X X
0.200 X X X X X
0.215 0.860 | 0.864 | 0.866 | 0.866 | 0.864
0.230 0.865 | 0.869 | 0.869 | 0.869 | 0.872
0.245 0.910 | 0.915| 0.916 | 0.919 | 0.922
0.260 1.117 1 1.1832 |1 1.136 | 1.140 | 1.144
0.275 1.546 | 1.566 | 1.574 | 1.580 | 1.584
0.290 1.984 | 1.994 | 1.997 | 1.998 | 1.998
Table 5 Comparison of Cy (67, =0.006)
0Z g
n 0.001 | 0.002 | 0.003 | 0.004 | 0.005
0.185 X X X X X
0.200 X X X X X
0.215 X X X X X
0.230 1.002 | 1.005| 1.009 | 1.010 | 1.011
0.245 1.036 | 1.043 | 1.049 | 1.058 | 1.062
0.260 1.251 ] 1.260 | 1.268 | 1.274 | 1.279
0.275 1.682 | 1.690 | 1.699 | 1.705 | 1.709
0.290 2.104 1 2.103 | 2.107 | 2.109 | 2.109
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