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Abstract

This paper proposes an actuator disk model for the
prediction of the wind turbine wake behavior in the wind
farms due to its advantage in reducing the required modeling
complexity as well as the required computational cost. In
this approach, no wind turbine geometry is considered when
generating numerical grids to discretize the computational
domain. The impact of wind turbine blades on the incoming
flow is modeled via an actuator disk model, where the
actuator disk is defined by the swept region of the rotor in
space, and a body force distribution representing the
aerodynamic characteristics of the rotor is assigned within
this virtual disk. This approach neither requires dense grid
points to precisely describe the blade shape nor demands a
moving grid technique to depict the rotor motion of wind
turbines, such that a Cartesian grid coupled with an
appropriate body force distribution is able to effectively
analyze the wind turbine wake flow. This study first presents
the proposed actuator disk model for predicting three-
dimensional turbulent wind turbine flow, and the case
studies of various wind conditions are followed to estimate
the power output of an offshore wind farm along with the
understanding of the interferences among wind turbines.

Keywords: Wake, wind turbine, offshore wind farm,
numerical simulation, actuator disk model, flow
computation.
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