AGEAL £ AAFTY dHFFE A4 == AL
Code Development for Computation of Turbulent Flow
around a Ship Model with Free-Surface

2 AZD, 2 He2, B 435
J.J. Kim, HT. Kim, SH. Van

A computer code has been developed for the computation of the viscous flow around a ship model
with the free surface. In this code, the incompressible Reynolds-averaged Navier-Stokes equations are
solved numerically by a finite difference method which employes second-order finite differences for the
spatial discretization and a four-stage Runge-Kutta scheme for the temporal integration of the governing
equations. For the turbulence closure, a modified version of the Baldwin-Lomax model is exploited. The
location of the free surface is determined by solving the equation of the kinematic free-surface condition
using the Lax-Wendroff scheme and the boundary-fitted grid is generated at each time step so that one
of the grid surfaces always coincides with the free surface. An inviscid approximation of the dynamic
free-surface boundary condition is applied as the boundary conditions for the velocity and pressure on
the free surface. To validate the computational method and the computer code developed in the present
study, the numerical computations are carried out for both Wigley parabolic hull and Series 60 Cs=0.6
ship model and the computational results are compared with the experimental data.
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Table 1 Condition of calculation

Model Wigley Series 60 o
R, [3277x10°3.580 % 10°|3.277 X 10°|3.589 X 10°| 4.0 10° 40%10°
F, 0.000 0.000 0.289 0.316 0.000 0.316
) —0.5€x/L<2.0 —0.5<x/L<2.0
domain
7/L<0.75 r/L<0.75
grid 101 x51 x22 12351 » 37 ,
lteration 6000 1 3000 6000 | 3000 |

Fig. 1 Physical and computation domains and coordinate syvstem
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Fig 2 Comparison of wave profiles along the hull surface(Wiglev pe

vel C:o
Computed, F =0.289 teve
.45
0.35
0.25
J.15
0.05
-0.05

-0 15

- W OO N

Fig. 3 Comparnison of pressure on the hull surface ( Wigley model, F,=0.239 . #,=,.277- 10"
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Fig. 4 Comparison of wave profiles along the hull surface (Series60 Cp= 0.6 model )
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Fig. 5 Comparison of wave contours ( Series60 Cg =06 model , F, =0.316 . R, =4.0x10% )
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Fig 6. Comparison of transcerse wave profiles ( Serise60 Cg =06 model , F » =0.316 )

0.01 / y/L=0.075

0.00 F—~ \

-0.01

0.01

0.00

-0.01

oot | <o oo- Exp.[7] y/L=0.351

0.00

-0.01

—0.0 05 10 15 70 75
x/L
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