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ABSTRACT:

Performing a 2D regular wave generation CFD (Computational Fluid Dynamics) analysis under RANS (Reynolds Averaged Navier
Stokes equation) turbulence model using OpenFOAM (Open-source Field Operator And Manipulator), a wave damping phenomenon
occurs in which the wave height gradually attenuates as the wave progresses. The reason why wave damping phenomenon is
observed is because RANS turbulence models in OpenFOAM do not consider density variation around free surface, which is
indispensable when using the VoF (Volume of Fraction) algorithm. To solve such problems, two modified RANS turbulence models,
Density-modified model and Buoyancy-modified model, are used. When the modified RANS turbulence models are used, the wave
damping problem is improved, but the 2D regular wave generation analysis is not suitable for observing the effect of the buoyancy
term because the wave non-linearity is not strong. Therefore in this research, we performed wave run-up CFD simulation around
circular mono-cylinder and compare the wave profile results with model test result.
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Fig. 1 Relaxation zone & relaxation parameter
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Fig. 2 Domain used in wave run-up simulation

AT WelA 23 T3 7 deld 4An "ol FYE
wave relaxation zoneS 2 AA3H o™ HF cylinder= YT
HellA 3N wHE Holxl Stell $1A] g

0.54

Is

wave
generating
zone

24 44

wave 14
damping zone

104

Fig. 3 Wave relaxation zone specification

=

32. AR MY =A

NAE AAE Agste] Si4S FYHOm YAARS B
R3] sl AR AToIA ARE 2 YFOR refine
st 4 Stk olm b Bol refine B W A%
Z712 Table. 13 Zth

Table. 1 Unstructured mesh refinement criteria

Refine level Zmin Zax MAz Az Az
Background - - 12.5 2
Refine 1 -0.75)\ 0.5\ 25 2
Refine 2 -0.5) 0.25 50 2
Refine 3 -0.25) 0.125) 100 2
Refine 4 -H H 200 2
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Table. 2 Wave specification

Case Period  Steepness Height Length
No. 7'[s] HX -] H[m] A [m]
wave 1 9 1/30 4.21 126.36
wave 2 7 1/16 4.78 76.44
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Fig. 6 Wave probe location in 3D wave run-up
simulation

Table. 3 Wave probe location

Inner x [m] y [m] Outer x [m] y [m]
WPBL  -0.1631 0.0 WPO1  -0.3180 0.0
WPB2 -0.1153 01153 WPO2 -0.2249  0.2249
WPB3 0.0 0.1631  WPO3 0.0 0.3180
WPB4 01153 01153  WPO4  0.2249  0.2249
WPB5  0.1631 0.0 WPO5  0.3180 0.0
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Fig. 7 RAO results for wavel & wave2
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