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Numerical Computation of Viscous Flows with Free Surface around a Series 60 Model

by Shigeaki Shiotani, Member Yoshiaki Kodama, Member

Summary

This paper deals with numerical computational techniques on viscous flows with free surface past a
ship hull by using an improved Reynolds-Averaged Navier-Stokes solver with global conservation.

In the first place, we used the two kinds of computational grids in order to improve the computing
efficiency. After computing free surface of flows by coarser grid, we changed to detailed computation
of viscous flows with free surface by finer grid. .

In the second place, the original Baldwin-Lomax turbulence model was modified by introducing the
two kinds of turbulence modifications in order to obtain the simulation of stern flow such as the hook
shape of axial velocity contours. ' ,

These numerical computational techniques are applied to the simulation for viscous flows with free
surface by a series 60 ship model. The numerical results are compared with measurement data and we

- show the usefulness of these numerical techniques and introducing of the modified Baldwin-Lomax

turbulence model.
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Fig.1 Grid system
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Fig.2 Time history of calculated ship resistance
coefficients varying computational accelerate
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Fig.4 Time history of calculated ship resistance
coefficients varying computed grids
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Fig.5 Wave profiles along ship hull varying computed
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Fig.6 Wave contours varying computed grids
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Fig.9 Comparison of pressure distributions on ship
hull with BL model and (CF+PG) BL model
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Fig.10 Comparison of computed and measured wake

and cross flow
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Fig. 10 Comparison of computed and measured wake
and cross flow (continued)
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Fig. 10 Comparison of computed and measured wake
and cross flow (continued)
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Fig. 10 Comparison of computed and measured wake
and cross flow (continued)
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Table 1 Comparison of computed and measured ship
resistance coefficients
Series60 (CB=0. 6) model
Case] . Condition Fn Rnx10™°! MNodel Grid | Time(T) Cfox10° | Cf¥10° Cpx10* Ctx10°
1 | Measured 0.1544 12. 0587 . 4031 4563
2 | Computed 0.16 2.0 BL model |Finer [10.0 . 3872 . 3885 . 0298 . 4183
3 Coarser |[10.5 . 3872 . 2216 . 0182 . 2398
4 Shifted |11.0 . 3872 . 3952 . 0324 . 4276
5 BL&C}FPG) Finer 10.0 . 3872 - 3697 . 0356 4053
6 mode Coarser |10.5
7 Shifted [11.0 . 3872 . 3774 . 0368 4142
8 | Measured 0.3089  [4.1175 . 3522 5959
9 | Computed 0.3186 4.0 BL model |Finer |[(Failed)
10 Coarser [10.5 . 3423 . 1311 L2717 . 4028
11 Shifted [11.0 . 3423 . 3539 . 2873 . 6412
12 BL&Cli‘w‘PG) Finer |(Failed)
13 mode Coarser [10.5
14 Shifted [11.0 . 3423 . 3346 . 2860 . 6206
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