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Vertical-axis wind turbines (VAWTSs) are promising renewable energy sources in areas experiencing multi-directional wind flow, though extensive aeroelastic
validation of VAWTs has not occurred. The DTU/HWU Clinic Team is working to increase the power generation capabilities of a previously developed VAWT
prototype for Malaysia deployment. This prototype will be used to validate VAWT models on the simulation software HAWC2. By contributing to the
literature and research of VAWTSs, we set the stage for advancements in their design and implementation.

e Adjust gear ratio to maximize power output and improve shaft to gear connection e Accelerate innovation in VAWT technology
e Improve high-speed rotation by stabilizing center shaft and balancing blades to reduce instability e Enable wind energy adoption in urban areas
e Decrease bearing wear by supporting turbine shaft from the bottom

e Reduce drag of the struts by adding small airfolils

e Replace 3-phase generator with DC generator to enable dual motor-generator functionality,
allowing for self-starting and raising the power coefficient, C,, to reach optimal tip speed ratio, TSR

e Fabricated VAWT prototype and developed an equivalent model on HAWC2 e Performed simulations in the fall semester and identified issues with
e Unreliable electronics prevented data collection to validate HAWC2 model HAWC?2, worked with DTU to resolve issues
e Provided mechanical and electrical recommendations to improve power e Validation from most recent testing in progress

generation capabilities of subsequent VAWT prototype iteration

e Reduce environmental degradation with
renewable and sustainable energy technologies
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Cost-Benefit Analysis
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DTU/HWU Clinic: Weather Characteristics vs Time Location: Rancho Cucamonga, California, USA
Current vs Time -
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