
 

 

 

 

 

  

 

 

Can Cambered Blades Help Cross-Flow Turbine Performance? 
Experimental Exploration of Turbine Performance and Blade Forces

Why Cambered Blades?
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• No extensive experimental work has been conducted on the benefits of cambered 
blades

As the blades of a cross-flow turbine rotate, the angle of 
attack changes sign. Symmetrical blades commonly 
used due to changes in AOA sign, however this is a 
flawed argument due to curvature effects. 

• With the change in angle of attack the suction and 
pressure sides of the blade switch.

• In rectilinear applications, cambered foils have been 
used to improve lift and control forces if oriented 
appropriately to the flow. 

• As most of the power in cross-flow turbines is 
produced upstream, it was hypothesized that total 
power production would improve by using a 
cambered blade to augment upstream performance.

 

 

 

• Rotational motion of blades causes symmetrical foils 
to behave as a cambered foil at an angle of incidence in 
a linear flow, this is known as “Virtual Camber”

• This negates the historical reasoning for the use of 
symmetric foils

• By considering the virtual camber effect, geometric 
camber can either accentuate (concave out) or nullify 
(concave in) the already-present virtual camber the 
blades perceive due to the rotation

 

 

The camber that enhances 
upstream power generation does 

not actually  increase overall 
performance under most 

conditions
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Red line, actively cambering through the cycle (averaging the best profile upstream and 
downstream) one blade turbine  can improve efficiency relative to the symmetrical blade 

by 10-45%
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