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To utilize floating structure under heavy environmental condition in sea safely,
motions of the floating body and the mooring forces acting on the body have to be
reduced. To decrease these motions and mooring forces, fins attached structure has
been proposed.

In this study, two vortex methods, the Random-Walk method and the Core-Spreading
method, are applied to uniform flow past a circular cylinder and heaving fin plate
under free surface. In the simulation of uniform flow, we conduct parametric study
which helped us determine the numerical parameters to be used in subsequent
simulations. Then, the simulated wake velocities are compared with experimental
results to verify the calculation accuracy. In the simulation of heaving plate,
hydrodynamic forces on the plate are simulated and compared with experimental
results.
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Fig.1 Experimental arrangement

Table 1 Experimental conditions

Chord Length (L) 15¢cm

Width 79¢cm

Thickness 1cm

Oscillation Period (T) 1.0, 1.2, 1.4, 1.6sec
Motion Amplitude (a) 2cm

Submerged Depth (d) 15cm
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Table 2 Calculation Conditions

Diffusion model Random-Walk| Core-Spreading
Time step ; dt (sec) T/100

Node number on plate 128

& layer height (5/L) 0.5/yRe —
Linear sublayer height (J,/L ) — m
Virtual boundary layer height (/L) — 2.0/+Re
Diffusing layer height (h,/L) — 5.0/\/R79

SEARIZER T 23 o 2 EA# sy (1=2T~
4T) 12\, FHERER & ERFER otk %
Fig. 2~5|Z/RT. F7z, t=2T~4T ® 2 HH
SOFREMRND, WXOEARER L O
SERR D b TFREENL E OALFRD XV & /N
TR TR

F, = fvsin(z_l_lwa] (18)

ZIZTC, RIIShESIER A TH D, ERAN
PRIE £, OFFRERE R & ERER okl X O
BfER & EBRFEROMAHDES Table. 3 (1T
R

Table 3 Vertical force amplitude and
phase difference.

Viscid
Inviscid
Random-Walk | Core-Spreading

Force amplitude [ fue /fiep ] 03851 0.803 0968
T=10sec

Phase difference [@a. —awp ] 0.106T 0.068T 0.036T
=12 Force amplitude [ f, o /fyop ] 0.858 0.836 0.933
=12sec

Phase difference [@a. —aep ] 0.111T 0078T 0.040T
T=1a Force amplitude [ f, e /fy e ] 0.885 0.802 0.948
"% IPhase difference [@w. —dus ] 0.113T 0068T 0029T
T-16 Force amplitude [ f, i /e 1 0.890 0.836 0918
=1.bsec

Phase difference [@a. —aep ] 0.122T 0.052T 0063T

Fig.2 Vertical displacement and force
(T=1.0sec).

Fig. 3 Vertical displacement and force

(T=1.2sec).
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Fig. 4 Vertical displacement and force

(T=1.4sec).
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Fig. 5 Vertical displacement and force

(T=1.6sec).
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