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Motivation
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Wind turbine Wake 
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Horace Lamb

British applied mathematician

"I am an old man now, and when I die and go 

to heaven there are two matters on which I 

hope for enlightenment. One is quantum 

electrodynamics, and the other is the turbulent 

motion of fluids. And about the former I am 

rather optimistic."

Horace Lamb (1932):

Credit: 

MacTutor

About turbulence…
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Methods to simulate wake effects in WindSim

• Analytical Methods (Kinematic Methods)

• Jensen, Larsen, Ishihara

• Examples

• Park optimization and wake interaction study at Bockstigen

offshore wind power plant. (Jan Borràs Morales, 2015)

• Validating Kinematic Wake Models in Complex Terrain Using 

CFD. (Fredrik Seim, 2015)

• Field Model

• Actuator Disc
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Actuator Disc Concept 

The thrust, momentum sink for the axial flow, is supposed evenly 

distributed on the swept area (uniform pressure drop)
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Actuator Disc Concept 

The thrust, momentum sink for the axial flow, is supposed evenly 

distributed on the swept area (uniform pressure drop)

Uniform

Polynomial

Parabolic
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1st Paper  
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Actuator disc side view

Velocity plot
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Actuator disc top view

Velocity plot
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Thank you for your attention

PRESENTED BY: Nikolaos Simisiroglou

email: nikolaos.simisiroglou@windsim.com 
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Turbulence 

ThermallyFriction 

(Mechanical stress)
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Actuator Disc Concept 

The thrust, momentum sink for the axial flow, is supposed evenly 

distributed on the swept area (uniform pressure drop)
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Different Parameters Analysed

• Grid sensitivity study

• D/6 (approximately  15.3 m)

• D/8 (approximately  11.5 m)

• Main Inflow angles

• 120 degrees,  TI=7,8

• 222 degrees , TI=5,6

• 300 degrees , TI=6,0

• Axial thrust distributions

• Uniform

• Polynomial

• Turbulence closure models

• Standard k-epsilon,

• Modified k-epsilon 

• K-epsilon with YAP correction 

• RNG k-epsilon 
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Possible grid implementations


