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INTRODUCTION

*   Accepted for publication in WE

** Under review in WE

- Investigation carried out as part of the COREWIND project which aims to provide disruptive 
and cost-effective solutions for floating offshore wind technology.

- This presentation is based on the following research work:

*

**
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IEA WIND 15 MW RWT MOUNTED ON THE WINDCRETE

Design by NREL and DTU
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 Aerodynamic models
• Lifting line.
• Vortex lattice.
• Panel method (I/VI).

 Wake/flow models
• Filament wake(free and prescribed).
• Hybrid wake (filaments-particles-mesh)

o Explicit smoothing (reg.).
o LES (Smagorinsky SGS model).

 Inflow models
 Turbulence modelling

• Frozen/free velocity/vorticity.
 Wind Shear modelling

• PVBL, P2VBL.

 Aeroelastic coupling
• FLEX5 (direct coup. source code).
• HAWC2 (DTU coupling tool).

MIRAS, a multi-fidelity vortex solver
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MIRAS-HAWC2 simulation setup
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IEA WIND 15 MW RWT MOUNTED ON THE WINDCRETE
Simulated cases:

• Bottom-fixed turbine

• Floating turbine without waves

• Floating turbine with waves

larger std predicted by LL in the tip 
region due to the ground modelling

15 m/s

8 m/s
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IEA WIND 15 MW RWT MOUNTED ON THE WINDCRETE
Simulated cases:

• Bottom-fixed turbine

• Floating turbine without waves

• Floating turbine with waves

Slightly larger differences
observed at 15 m/s
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IEA WIND 15 MW RWT MOUNTED ON THE WINDCRETE
Simulated cases:

• Bottom-fixed turbine

• Floating turbine without waves

• Floating turbine with waves
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IEA WIND 15 MW RWT - WAKE DEVELOPMENT

Bottom Fixed

WindCrete Floater

Bottom Fixed

WindCrete Floater

Floater motion 
causes a higher TI 
level and a faster 
wake recovery
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PRESCRIBED FLOATER MOTION STUDY

PITCH

SURGE

8 m/s

8 m/s

8 m/s
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PRESCRIBED FLOATER MOTION STUDY

PITCH

SURGE

15 m/s

8 m/s

8 m/s
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MIRAS-HAWC2 – VISUALIZATIONS

PITCH

SURGE
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PRESCRIBED PITCH, FREQ. STUDY

8 m/s, amplitude of 6.38 degrees and different f.

t1

t2

t3
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PRESCRIBED SURGE, WAKE
Bottom Fixed

Surge 0.014 Hz

Surge 0.056 Hz
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RESPONSE OF DOWNSTREAM TURBINES (2)

LAMINAR INFLOW
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RESPONSE OF DOWNSTREAM TURBINES (5)

ALL WTs ARE 
FREE FLOATING

INFLOW TI 7 %
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RESPONSE OF DOWNSTREAM TURBINES (5)
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CONCLUSIONS

 The largest differences between BEM and LL are observed at high wind speeds.

 The wake of a free floating wind turbine recovers faster in laminar inflow conditions.

 In the prescribed motion cases, the BEM method tends to generally under-predict the rotor
loading.

 In the pitching motion the outer part of the blades are more prone to local VRS than during
surge.

 In above-rated wind conditions slow floater oscillations promote a faster wake recovery.

 When the upstream turbine surges at a low frequency the downstream machine draws
energy at the same frequency, creating a resonance effect.

 Farm simulations in over-rated conditions have shown that floating turbines deep inside the
farm (WT3, WT4 and WT5) present much larger oscillations than more upstream located
machines due to wake interaction.
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RESPONSE OF DOWNSTREAM TURBINES (2)
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RESPONSE OF DOWNSTREAM TURBINES (5)
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