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In this talk, we discuss our recent developments within the high-order spectral-element
(SEM) fluid dynamics code that make it possible to adapt it to high-fidelity simulations of
wind turbine flow and wakes. We start by introducing the basic concepts of a spectral-
element method and what makes it especially attractive for turbulent flow simulations. We
then proceed to describe our new developments within the SEM code that contribute
towards efficient simulations of flows around wind turbines. The first development includes
a novel overlapping grid approach that retains an exponential convergence in space and
high-order accuracy in time on overlapping and moving domains. This approach can be
used effectively for simulations of the flow over a rotating wind turbine under the influence
of incoming atmospheric turbulence. The second development is the implementation of an
actuator line aerodynamics model within the spectral element code that is an alternative
approach to wind turbine wakes simulations, especially attractive in a situation of multiple
wind turbines. We present our preliminary results of the Large Eddy Simulations of wind
turbine wakes with the actuator line approach. We conclude by discussing our future

research interests and plans.
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