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How can we Improve Underwater Turbines with 
Hydrodynamic-Exploiting Control?

Introduction 

Cross-Flow vs Axial-Flow Turbines
• Lower individual efficiency, higher per unit area[1]

• Constructive interference

• Insensitive to flow direction

• Lower optimal rotation rate
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Why Variable Speed Control?
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Phase Averaged Analysis

• Data being used for CFD validation 
by collaborators at the University of 
Wisconsin

• Analysis of work repeated with the 
addition a cambered profile blades 
to assess impacts on hydrodynamics 
and performance

• Interpretation of results through the 
lens of Coriolis effects and virtual 
forces present in a rotational frame
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Near Blade Flow Fields

Key Take Aways
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PIV domain
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