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Introduction

[] Research background
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Numerical modeling

[1 Mesh generation & boundary conditions

- Mesh generation (Number of mesh : 3.1M)
- blockMesh : Structured block mesh generation
- snappyHexMesh : Automatic mesh generation

— Unstructured hanging node mesh & cut cell mesh
- Boundary conditions
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* L = wave length

* D = the diameter of the cylinder diameter (16m)
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Numerical modeling

[ 1 Numerical methods

- Turbulence model : RNG k — & model
- P-V coupling : PIMPLE (hybrid method between PISO and SIMPLE)
- Free surface : VOF (Volume Of Fluid)

- Convection term : second order differencing scheme (limitedLinear)
- Diffusion term : upwind scheme
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Numerical validations

[] Computational conditions (27" ITTC OEC Benchmark study)
- Main particulars of single/four cylinders

Description Symbol [unit] Prototype Single / four cylinder model (MOERI)
Diameter D[m] 16 0.318
Draft T, [m] 24 0.477
Scale r - 1/50.31

- Incident wave conditions

I 0.1 0.5003 0.657 76.44 0.21 2.548 1.274
_
I 9s 1/30 0.2 0.8270 0.398 126.36 0.13 4.212 2.106
L 158 0.3 2.2973 0.143 351.00 0.046 11.700 5.850
- Grid sizes
Grid system Turbulence model
[ Coarse 101(1.25m) 3(1.25m)
: Medium 202(0.626m) 7(0.625m) 1 1000 RNG k —¢
[ Fine 404(0.313m) 13(0.313m)
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Numerical validations

[1 Computational conditions

- Locations of wave probes around circular cylinders
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(a) Single circular cylinder (b) Two / four circular cylinders
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Numerical validations

[1 Validations for wave propagation for stokes 2" order wave theory
- Grid convergence (probed at the center point of the cylinder)

- At least the medium mesh should be considered
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Numerical validations

[1 Validations for wave propagation for stokes 2" order wave theory
- Time steps per one wave period (simulation time=12 periods)

- One wave period is resolved by 1,000 time steps
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Numerical validations

[1 Validations for wave propagation for stokes 2" order wave theory

- Wave period = 7s and 15s with fine mesh and medium mesh, respectively
- Wave elevation at the computational zone
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Results and discussion

[ 1 RAOs and QTFs of surface elevations and wave forces

- Analysis method

A™ = the nth harmonic amplitudes of the disturbed elevation

1)
- RAO =A""/A
/4o Ao = the 1st harmonic amplitude of the incident(undisturbed) wave

_ 2@ 2
- QTF =A™ xr/A§ r = the radius of the cylinder

- The Experimental data was from Sun et al., (2016)
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(b) spectral analysis by a Fast Fourier Transform (FFT)
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Results and discussion

[1 RAOs and QTFs of surface elevations and wave forces at H/L = 1/30

- RAOs and QTFs of wave forces for 3 different periods

(a) RAOs
7 _ ® Experimental data
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Results and discussion

[1 RAOs and QTFs of surface elevations and wave forces at H/L = 1/30

- RAOs and QTFs of surface elevations for 3 different periods

(a) RAOs
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Results and discussion

[1 RAOs and QTFs of surface elevations and wave forces at H/L = 1/30

- RAOs and QTFs of surface elevations for 3 different periods

(a) RAOs
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Conclusions
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THANK YOU
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