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Introduction

Foundation for large FOWT 

Cost-effective, safe mooring 
and power cable

Optimization
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Introduction

Hydrodynamic force (Current force, 
viscous forces due to oscillations)

Scale effects

Wake interactions



Low Fr, free-surface simplified

Full scale, Re sensitivity

Wake refinement, ~15 million cells.
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CFD Setup
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Full scale force coefficient
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- Cfx & Cfy symmetic, Cfz scattered around 0.4.
- Peak in Cfy is not at 90o, rather 105o.  Wake interation but small.
- Cfz value small compared to weight, heave expected small.
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Drag coefficient
X

Y

X'

Y'

Cd_empirical = 0.43

Indicated relatively insignificant wake
interaction effects for force coefficients. 

Empirical calculation is simplified. (take every
sub-structure as independent cylinder)



Full scale moment coefficient
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Two reference point:
- Geometric center at Free surface
- Tower center at free surface
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- CMx is identical between P1 and P2.

- "abnormal" point at 150, is a direct result of the 
scattered Fz.

X

Y



Full scale Moment coefficient
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Symmetric Cmz. Peak at 105o as direct
result of the same behavior of Cfy.
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Cmy p1 & p2

Cmy_P1 Cmy_P2

Cmy shows significant asymmetry wrt. heading.

e.g. with P1 as reference, Cmy = -1.0 vs. 0.36 at 0o and 
180o headings, respectively.  > 50% difference.

Wake interaction has stronger impact on moment coefficients



Full scale moment coefficient
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0o

180o



• Model scale simulation

• Froude scaling 1:50

• Re_fs ~ 107 ;   Re_ms ~ 104

• Re crisis around 105

• Re_fs / Re_ms > 350
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Scale effects

CFD result Empirical calculation

Full scale 0.447 0.43

Model scale (1:50) 0.71 1.0

MS FS



• Viscous force of the foundation under low

KC oscillations

• Current number influence in oscillatory flow

• Implement hydro force from CFD in 

SIMA/SIMO TD model

• Mooring system optimizaitions
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Future work



Teknologi for et bedre samfunn


