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Wind Turbine Farm Interaction
with Boundary Layer

Taken from [1]
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Wind Turbine Farm Interaction with Boundary Layer

Taken from [2]



Wind Turbine Farm Interaction with Boundary Layer

Taken from [2]



Wind Turbine Farm Interaction with Wind Field

Data from Horns rev: good agreement
Taken from [3]



Wind Turbine Farm Interaction
with Boundary Layer
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Wind Turbine Monopile
 

Interaction
with Wave Field

Taken from [5]



Wind Turbine Farm Interaction with Wind and Wave Field

Taken from [5]



Wave parameters



Wave Effect 
On Upper Ocean

Taken from [6]



Wave Effect 
on Upper Ocean
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Upper Ocean Response to Large Wind Farm: 2D 
 study



Part I: Simplified 2D Shallow water wave as theoretical 
benchmark
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By non‐dimensionalizing above equation by
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Part I: Ideal wind and wave parameterizations

Wind stress, wave‐induced stress, and Stokes drift  

Large obstacle in the ocean will disturb wind field (wake), wave
field and oceanic currents

Where
 

and



Part I: Solving 2D modified linear shallow water wave

Taken from [7]



Part I: Solving 2D modified linear shallow water wave
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Part II: Full nonlinear-Numerical modelling



Part II: Full nonlinear-Numerical modelling

Taken from [7]



Part II: Full nonlinear-Numerical modelling

Taken from [7]



Instrumentation



Site: Vestfjorden

Microcats
13 – 17m

ADCP
60m

Turbulence 12 m

R.V. Johan Hjort
 8‐13 April 2011.

microSPOTS 

(Microstructure Ocean 
Turbulence System)



microSPOTs (Moored Ocean Microstructure 
System)



Measurements



RV Håkon Mosby, 24-31 October 2011

Site: Sletringen

Site: Havsul-1

Field Work

Sletringen Buoy recovery & re‐
deployment, May 2011

Test cruise, RV Johan Hjort, 8‐
13 April 2011

Dedicated cruise, RV Håkon 
Mosby October 2011

RV Johan Hjort, April 2011

Site: Vestfjorden



Site: 
Havsul-1



Particle velocity spectrum beneath wind waves 
(Analytical study)

26-Oct-2011 10:00:00



Particle velocity spectrum beneath wind waves 
(Analytical study)

25-Oct-2011 11:00:00



Results: FLIP platform

The method is applied to a 
high-resolution dataset, 
including four levels of 
turbulence within 20 m of the 
ocean surface, measured over 
deep ocean waves using the 
stable research platform R/P 
FLIP [3].



Results: FLIP platform



Conclusions:
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