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This study aims to understand the effects of hub geometry on the aerodynamic efficiency of ducted wind turbines. Historically, the hub has often been ignored or overly simplified which can lead to incorrect predictions of wind turbine performance [1]. Recent studies that focused on horizontal axis wind turbines concluded that hub effects such as hub blockage can negatively impact power generation and efficiency by altering the velocity distribution in the wake and along the blades [2]. It has also been shown that ducted wind turbines are more sensitive to the hub design than open rotors [3] and that blockage effects can be mitigated by incorporating a non-lifting section in the blade in a small section near the hub [4].  This work will verify those conclusions and investigate how the shape of the hub affects the performance. To achieve this, parametric simulations will be conducted modeling a ducted wind turbine with different hub geometries such as blunt, conical, ogive, and longer hub as well as different blade loadings near the hub. The turbine will be modeled using an actuator disk method for design studies while the full 3D geometry of the hub and blades will be used to validate the actuator disc conclusions. The results of this study will include hub blockage, flow behavior, and power output, providing direct comparisons between geometries. 
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