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A Study on Roll Damping by Numerical Analysis
of Viscous Flow
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ABSTRACT: A Numerical analysis method is developed in order to compute the flow and wave field for 2-dimensional floating body in the
free roll miotion with 3 degrees of freedom. Navier-Stokes and continuity equations are governing equations in the present study. Finite
Difference method is introduced to discretize the governing equation. The free surface is traced by the interface tracking method and the grid
system is fitted to boundaries including free surface and body surface, which is moving in the flow field. The numerical scheme is based on
Maker and Cell method. For the sake of validation of the numerical wmethod, the computed roll decay factors according to the midship scction
shapes arc compared with measured results. The numerical results are discussed in order to understand the effect of midship section shape on

roll mwotion.
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Fig. 1 Schematic of the free-rolling system
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Fig. 2 Grid system (roll angle = 20"
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Bilge keel

Fig. 4 Grid system around bilge keel

Table 1 Comparison of period and decay factor according to
the size of grid and time increment ’
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Fig. 7 Configuration of midship section
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Fig. 8 Time history of roll angle from free roll simulation
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Fig. 9 Time history of moment from free roll simulation

Fig. 10 Computed pressure distribution and velocity vector
around round bilge
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Fig. 11 Computed pressure distribution and velocity vector
around 0.4m bilge keel

Fig. 12 Computed pressure distribution and velocity vector
around 0.6m bilge keel
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