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Abstract Three-dimensional full-scale multi-block structured mesh model was established based on

National Renewable Energy Laboratory (NREL) 5 MW large-scale offshore wind turbine, including

the nacelle and tower. Unsteady numerical simulation of wind turbine wake under rated operating

condition was carried out based on sliding mesh method, and the CFD results were validated through

comparing with the NREL data. The periodic variation of wind turbine performance parameters

considering influences of wind shear, nacelle, tower and blade rotation was analyzed. The effect of

wind shear inflow on wind velocity distribution in wake region and the structure and development of

wake vortex were discussed.
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Table 1 The main parameters of NREL 5 MW

wind turbineW.X.¦kj ¦ �.�lkmknko
H/m 90p lkqkr
D/m 126lkmknkoksktku0vxwky0vxtkz pk{

/(m/s) 3 | 11.4 | 25p lk}k~
θ |x� ~ β/(◦) 5 | 2.5

�
1 �k�k�k�k�k�

Fig. 1 Blade geometry
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Fig. 2 Wind turbine geometric model
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Fig. 3 Computational domain
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Fig. 4 Section of mesh
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