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Statistical	meandering wake model
and its application to

yaw-angle	optimisation of wind	farms

!

how good is
an	engineering-model-based wind-farm	optimisation

facing multiple	meandering dynamics ???		
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Statistical	meandering wake model
(two-turbine	calibration)	
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	𝑘#$%&$%	≫ 𝑘($)%*$+

0 ≤ 	𝜁 ≤ 2𝜋 r = 𝑥	tan𝜑

p 𝜑 ≥ 0 = 𝑁 𝜇, 𝜎 +	𝑁 −𝜇, 𝜎

µ = 𝑎𝑟𝑐tan 𝑘#$%&$% 𝜎 = 1.65	𝜇

0.04															0.0001

SMWM
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Statistical	meandering wake model
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Yaw-angle	optimisation of wind	farms
(based on	Jensen	model)
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P.M.O.	Gebraad et.al.,	
Wind	Energy 19	(2016)	95-114.

Wake	deflection
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Yaw-angle	optimisation of wind	farms
(based on	Jensen	model)

yaw optimisation
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		𝜉GHG	= 6.7%
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Statistical	Meandering Model with
table-based optimal	yaw-control from Jensen model
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		𝜉GHG	= 6.7%

		𝜉GHG	= 7.5%
INDICATION:
Operational	robustness	of	
table-based	yaw	control	
for	real-life	wind	farms

OUTLOOK:
Extensions	of	Statistical	

Meandering	model.
Multi-objective	optimisa-

tion power	+	load.	
Combined	yaw	+	pitch	

control.
Smart	(big	data)	wind-farm	

control			

Induction	factor	optimisation:
à	𝜉GHG	= 2.9% 0.7%

SMWM
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(1) Highly Renewable Energy Networks		
(2) ComplexNetworks

(3) Wind-farm	Modeling	+	Optimization
(4) Turbulence
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