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As hydrokinetic energy technologies mature toward commercial deployment, mitigating the
detrimental effects of cavitation remains a critical engineering challenge for ensuring long-
term turbine reliability and performance stability. Building upon previous comparative work
on cavitation inception and subsequent power losses in Axial-Flow Turbines (AFT) and
Cross-Flow Turbines (CFT), this presentation focuses on advanced CFD modeling strategies
and specific design considerations essential for deployment. The fundamentally different
hydrodynamic environments of the two technologies—steady-state behavior for AFTs versus
highly transient behavior for CFTs—require distinct numerical approaches to accurately
capture phase-change dynamics.

 

This  work  evaluates  the  capability  of  advanced  turbulence  and  cavitation  models  in
predicting sheet and cloud cavitation under localized low-pressure fields. From a design
perspective,  the  numerical  insights  are  translated  into  geometric  and  operational
guidelines, exploring blade number, tip-speed ratios, and structural considerations for both
turbine types. Furthermore, deployment considerations are addressed by linking localized
cavitation thresholds directly to site-specific parameters, such as immersion depth and flow
velocity.  Ultimately,  this presentation outlines a cohesive framework that bridges high-
fidelity  CFD  modeling  with  practical  design  choices,  enabling  turbine  developers  to
maximize power extraction while minimizing cavitation-induced erosion and vibration across
diverse river and tidal environments.


