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Development of advanced estimation method for hydrodynamic forces acting on the
maneuvering motion ships in restricted water area
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The behavior of hydrodynamic force acting on ships under maneuver operation
are investigated, and the characteristics change due to the decrease of water depth / draft ratio or
the relative distance from the surrounding boundaries caused by the increase of ship size are
clarified. The dependencies to the hull form factors and the behavior of characteristics change
under berthing/deberthing operation was focused, and the mechanism of characteristics change was
clarified and an evaluation approach to the unsteady case was proposed.
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Table 1 Principal dimension of target hull forms.

. Tanker Container | Numerical
Length: L,,[m] 3.05 3.05 3.05
Breadth: B[m] 0.57 0.43 0.57
Draft: d[m] 0.19 0.14 0.19
Prismatic coef.: Cp 0.82 0.67 0.65~0.83
Midship coef.: Cn 0.997 0.973 0.960
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Fig.1 Overview of target hull form
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Table 2 Experimental conditions

Ship speed: V 0.04 [m/s]
Acceleration of ship: « 0.07 [m/s?]
Reynold’s number: R, 1.42x 10°

Restrict ratio: Bu/Lpp 2
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Table 3 Computation codes for numerical simulations

Main source code

OpenFOAMver2.2.2

Turbulence model

N/A

Solver

SIMPLE, PIMPLE
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Fig.2 Schematic description of the outline of lateral force behavior and its evaluation,
(a) deberthing motion, (b) berthing motion
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Fig.3 Comparison of lateral force coefficient changes according to water depth
and water channel width
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Fig.4 Behavior change of constant component of lateral force coefficient due to the hull form factors.
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Fig.5 A sample view of deformable computational grid
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Fig.6 Comparison of time-domain change of hydrodynamic force,
(a) deberthing condition, (b) berthing condition
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Fig.7 Comparison of evaluation index on time-domain change
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