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Numerical study of free-surface effect on flow around surface-piercing circular cylinder with
low aspect ratio
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Table. 1 Computational specification.

Parameters Values
Diameter D 0.3 m
Aspect ratio AR 1.5
velocity U 0.1433 m/s
Reynolds number Re 43000
Froude number Fr 0.15
Free-surface modelling method VOF
Turbulence Model IDDES
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Fig. 2 Computational domain.
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Table 2 Space discretization and time discretization.
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Fig. 3 Cd_mean convergence analysis with mesh size.

name Ax Ay Az
Ml 6.67 x 107* | 7.14 x 10~3 | 2.00 x 103
M2 10.0x 107* | 7.14x 1072 | 3.00 x 1073
M3 16.5x 107* | 7.14x 1072 | 4.00 x 103
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T3 7.5x10~*
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Fig. 4 Cd_mean convergence analysis with time step.
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Table. 3 Calculation Condition.

name | AR Fr glm/s?]
Casel | 1.5 0.15 3.0436
Case2 | 1.5 0.2 1.711
Case3 | 1.5 0.3 0.761
Cased | 1.5 0.08 10.695
Case5 | 1.5 0-15(no free- no gravity
surface)
Case6 | 0.5 0.15 3.0436
Case7 | 2.5 0.15 3.0436
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Fig. 6 Streamlines on XZ Plane (Y/D=0) for AR=1.5:
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