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Study on the Shape of Free Surface Waves by the Scheme of Volume Fraction

Seung-Hyun Kwag?t

Abstract : To obtain the shape of the free surface more accurately, computations are
carried out by a finite volume method wusing unstructured meshes and an interface
capturing method. Free-surface flow, which is very important in the fields of ship and
marine engineering, 1s numerically simulated for flows of both water and air. Control
volumes are used with an arbitrary number of faces and allows a local mesh refinement.
The integration 1is of second order, with a midpoint rule integration and linear
interpolation.  The method is fully implicit and uses quadratic interpolation.  The
solution method of pressure-correction type solves sequentially equations of momentum,
continuity, conservation, and two—equations turbulence model. Comparison are
quantitatively made between the computation and experiment in order to confirm the
solution method.

Key words : Free surface(AHr3%), Volume fraction(H=3}3#H)  Navier stokes(L}B]o|2=E2),
Interface capturing scheme(Z3 B8 2H)
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Fig. 4 Volume fraction for free surface (lamina
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Fig. 5 Pressure near wall & free surface and velocity
vectors (turbulent)
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Fig. 6 Velocity vectors and kinetic energy around
free surface (turbulent)

Fig. 7 Volume fraction for free surface (turbulent)
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