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Numerical Study of Column Interference in Vortex Induced Motion
on Multi-Column Floater
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Table 1 Parameter for the simulation.
northBD Parameter Value Unit
rightBD Diameter D 0.25 m
» leftBD . I (outlet) Aspect ratio Ar 1.5
D .
(inlet) Y velocity v 0.3 m/s
U Reynolds number 75000
L Turbulence model LES DSM
southBD X
upperBD . Table 2 Boundary condition (BD).
H Boundary Pressure Velocity
» I _____@____ leftBD zero gradient fixed value
U No free end L rigthBD fixed value 0 zero gradient
lowerBD X southBD&northBD [ zero gradient zero gradient
upperBD&lowerBD|  zero gradient free slip

Fig. 2 The sketch of computational region.
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Fig. 3 comparison between CFD and experiment.
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Fig. 4 Comparison between time step on no free end case
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Table 4 Hydrodynamic force coefficient Result of different case.

Table 3 Space discretization and time discretization.

name | Cellnum. | Expansion ratio hi MITI1 | 2.04317 | 0.890952 | 3.38E-02 | 0.131604
M1 6218596 1.05 1 MIT2 | 3.43114 | 0.881998 | 3.63E-02 | 9.69E-02
M2 4981156 1.1 2 MIT3 | 6.62169 | 0.906128 | 4.96E-02 | 7.87E-02
M3 4279940 1.2 3 M2T1 | 2.04923 | 0901554 | 6.25E-02 | 0.112338

e At Vortex C./ A t ci M2T2 | 3.44132 | 0.906023 | 4.13E-02 | 9.73E-02
T1 0.0012 5000 1 M2T3 | 6.58312 | 0.922021 | 6.40E-02 | 0.144236
T2 0.002 3000 ) M3T1 | 2.05245 | 0.909584 | 6.35E-02 | 0.128459
T3 0.004 1500 3 M3T2 | 3.44816 | 0.905651 | 3.99E-02 | 0.130872

M3T3 | 6.71253 | 0.929111 | 6.94E-02 | 0.178087
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Fig. 5 Vorticity on z direction (without edge).
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Fig. 6 Vorticity on z direction (with edge).

Fig. 7 Vorticity on z direction (tU/D = 40.8).
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Fig. 8 Time-averaged Ux of S/D=2 (foscD/U=0.12) Fig. 9 Ux of S/D=3 (fosc*t=0.8928, foscD/U=0.12)
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Fig. 10 Cl_rms vs foscD/U on experiment and CFD Fig. 11 FFT analysis on rear cylinder(foscD/U=0.12)
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