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Rhyl Flats Offshore Wind Farm consists of 25 x 3.6 MW Siemens wind turbines.
Hub height — 80 m above mean sea level (MSL).
Height to blade tip — 134 m above MSL.
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R. Wiser et al., “Expert elicitation survey predicts 37% to 49% declines in wind energy costs by

2050,” Nat. Energy, vol. 6, no. 5, pp. 555-565, May 2021, doi: 10.1038/s41560-021- 00810-z.
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Term Onshore wind turbines Offshore wind turbines
Cost Lower Higher
Efficient Lower Higher
Power generation Less More
Installation and maintenance Easy, quick Hard, expensive

Wind condition

Installation site

Various, no wind or intermittent

Geographic restrictions

High wind speed, persistent

More Space to construct
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Cooperman, A. and Martinez, M., 2015. Load
monitoring for active control of wind turbines.
Renewable and Sustainable Energy Reviews, 41,
pp.189-201.
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Li, Y., Janik, P. and Schwarz, H., 2024. Aggregated wind power
characteristic curves and artificial intelligence for the regional wind

power infeed estimation. Electrical Engineering, 106(1), pp.655-671.
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Blade geomerty design = e Performance analysis =~ f-------------- :

1

]
: | 4 ) :
: i Initial guesses for the axial and angular :
Section layout with selected airfoils : i induction factor (a= 1/3,a"=0) !
L ) I ! o _/ !
i : L 1
i ! 1
P v “ i : I % ) :
Determine the angle of attack (a) where : . N Calculate the inflow angle B C‘aflm:late ;l:r C?H'Tmmn !
the lift/drag coefficient ratio is ! 1 - Equation 7 actor of the lip 10ss 1
. | I (¢ Eq ) (F,. Equation 8) i
L maximum J) | | \. J n Eq .
i i
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g S N ! Determine the lift and drag coefficient :
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P . . Calculate the local coefficients and 4
I 1 forces (Equation 16—19) 1
Optimization process ! ) :

E
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Integrating the local coefficients and forces

linearization. Energies, 13(9), p.2320.
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Yang, K., 2020. Geometry design optimization of a wind turbine blade considering effects on aerodynamic performance by
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S ) lwdiay
Rated power (MW) 5
Number of blades 3 05
Hub height (m) 90
Rotor diameter (m) 126 Baseline
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Yang, K., 2020. Geometry design optimization of a wind turbine blade considering effects on aerodynamic performance by
'@' By i Sxio olSils linearization. Energies, 13(9), p.2320.
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Castellani, F., Eltayesh, A., Becchetti, M. and Segalini, A., 2021. Aerodynamic analysis of a wind-turbine rotor affected by pitch

By i Sxio olSils unbalance. Energies, 14(3), p.745.
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Castellani, F., Eltayesh, A., Becchetti, M. and Segalini, A., 2021. Aerodynamic analysis of a wind-turbine rotor affected by pitch
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Vedovelli, M., Eltayesh, A., Natili, F. and Castellani, F., 2022. Experimental and Numerical Investigation of the Effect of Blades
Number on the Dynamic Response of a Small Horizontal-Axis Wind Turbine. Energies, 15(23), p.9134.
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Kulak, M., Lipian, M., Olasek, K., Pereira, M. and Ravelet, F., 2024. Rotor solidity and blade pitch influence on horizontal axis
small wind turbine performance—Experimental study. Energy Reports, 12, pp.4568-4577.
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Vedovelli, M., Eltayesh, A., Natili, F. and Castellani, F., 2022. Experimental and Numerical Investigation of the Effect of Blades
Cay s | o oKl Number on the Dynamic Response of a Small Horizontal-Axis Wind Turbine. Energies, 15(23), p.9134.
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