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ABSTRACT: It is important to predict the hydrodynamic maneuvering derivatives, which consist of the forces and moment acting on
a hull during a maneuvering motion, when estimating the maneuverability of a ship. The estimation of the maneuverability of a ship
with a change in the stern hull form is often performed at the initial design stage. In this situation, a method that can reflect the change
in the hull form is necessary in the prediction of the maneuverability of the ship. In particular, the linear hydrodynamics maneuvering
derivatives affect the yaw checking motion as the key factors. In the present study, static drift calculations were performed using
Computational Fluid Dynamics (CFD) based on Reynolds Average Navier-Stokes (RANS) for a 40-segment hull. A prediction method
for the linear hydrodynamic maneuvering derivatives was proposed using the slender body theory from the distribution of the lateral
force acting on each segment of the hull. Moreover, the results of a comparison study to the model experiment for KVLCC1 performed
by KRISO are presented in order to verify the accuracy of the static drift calculation. Finally, the linear hydrodynamic maneuvering
derivatives obtained from both the model test and calculation are compared and presented to verity the usefulness of the method

proposed in this study.
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Fig. 2 Schematic view of slender-body
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Table 1 Principal dimensions of KVLCC1

KVLCC1 Ship (1/1.000) Model(1/46.426)
LBP / B/ T [m] | 320.0/58.0/20.8 6.893/0.625/0.448
Displacement [m’] 321,738 3.1253
Reynolds No. [-] 2.18x10° 6.662x10°
Calculation Item | Drift angle (8) Drift angle (3)

0, £2°,
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Static drift - 02:} gl;fl\/{%i)
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Fig. 5 Computation domain for static drift calculation

Table 2 Numerical schemes for static drift calculation with OpenFOAM

Numerical Schemes | Type

Temporal term
| backward

convection term

ddt(Uk|epsilon)

div(phi,Ulk|epsilon) | linearUpwind cellLimited Gauss linear 1
diffusion term
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Table 3 Bare hull static drift force results (Exp. vs. Cal.)

Drift angle Model test Calculation Difference
[deg] N] [N] [-]
5 49.713 39.763 80%
10 117.856 107.109 91%
15 203.233 188.630 93%
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Fig. 6 Bare hull static drift force between experiment and calculation
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Table 4 Linear manoeuvring derivatives (Exp. vs. Cal.)

Exp. Cal. Difference
Y, -0.2758 -0.2872 104.1%
N, -0.1501 -0.1472 98.1%
Y, —(m +m,) -0.2421 -0.2505 103.5%
N, -0.0362 -0.0339 93.8%
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