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Tower shadow effect on aerodynamic performance of a wind turbine

CHENG Ping, HUANG Yang, WAN De-cheng *

(Collaborative Innovation Center for Advanced Ship and Deep-Sea Exploration, State Key Laboratory of Ocean
Engineering, School of Naval Architecture, Ocean and Civil Engineering, Shanghai Jiao Tong University,

Shanghai 200240, China)

*Corresponding author: dewan@sjtu.edu.cn

Abstract: Tower shadow effect has great influence on the aerodynamic performance of the wind
turbine. Unsteady aerodynamic simulations of a wind turbine are conducted with CFD in this
paper. The OpenFOAM based solver naoe-FOAM-0s-SJTU is employed for the aerodynamic
simulation. The structure model of NREL-5SMW baseline wind turbine is established, and the
overset grid technique is adopted. With the numerical simulation, the aerodynamic thrusts on
turbine blades and tower are obtained, and detailed flow information near the turbine blades and
tower is available. By changing the distance between tower and rotor, the influence of the
rotor-tower distance on the tower shadow effect is studied.

Key words: tower shadow effect; naoe-FOAM-0s-SJTU; unsteady aecrodynamic performance
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