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Numerical investigation of the aerodynamics and wake structures of

horizontal axiswind turbines by using nonlinear vortex lattice method

Hakjin Lee and Duck-Joo Lee

Korea Advanced Institute of Science and Technology (KAIST), Daegjeon 34141, Republic of Korea

Abstract

Wind turbines are emerging as one of the most mimigiand cost-effective renewable energy sourass,tal
their economical merits and technical maturitys limportant to accurately predict the aerodynap@dormance of
rotor blades for efficient design of wind turbidenong the various numerical approaches, the vdditice method
(VLM) is one of the most suitable models for winatine aerodynamics because the wind turbine mogttyates
in the subsonic flow. However, it inherently canpogdict the nonlinear aerodynamic characterigtics high angle
of attack. In the current paper, a nonlinear votatice method (NVLM) has been suggested to extaacexisting
VLM for handling the nonlinear stall and post-stadihaviors. This can be possible by finding a argoint in the
airfoil where the effective angle of attack is apgl This paper mainly discusses the developmettvalidation of
the NVLM for predicting the aerodynamic performasm@nd the wake geometry against the measuremeriteeon
MEXICO rotor model. The comparison results showt tha aerodynamic loads and tip vortex trajectoc@sputed
by NVLM are in significantly good agreement withetineasured data. In addition, the complicated arstieady

wake structures are also analyzed using vortexctarhethod.
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