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ABSTRACT 

The importance and use of wind energy has increased rapidly in recent years and 

continues to grow. Much research has been done on vertical axis wind turbines in 

particular due to their advantages of being wind direction independent and being suitable 

for urban applications. Savonius-Darrieus combination wind turbines seek to combine 

the high efficiency of the Darrieus wind turbine with the self-starting characteristics of 

the Savonius wind turbine. The present work compares the efficiency of several 

configurations of a scaled Savonius-Darrieus combination turbine tested in a wind tunnel 

in order to determine the effect of changing various physical parameters on the 

performance of the turbine. 

It was shown that for a combination helical Savonius turbine within the space of a 

Darrieus turbine, the presence of support system structures in front of the turbine has a 

negligible effect on the turbine performance. Additionally, it was demonstrated that the 

air flows not only horizontally through the turbine but also vertically; therefore, the 

introduction of an angle between the free stream velocity and the axis of the turbine 

decreases performance, as does channeling wind into the turbine. 

Some testing was also performed on the Savonius turbine itself. It was shown that 

the height to diameter ratio of the Savonius turbine plays a significant role in its 

efficiency; a ratio of 4:3 achieved an efficiency of 22% compared to 11% at a ratio of 

2:3. It was also theorized that the Savonius turbine might be self-regulating, but it 

showed no signs of slowing down up to the maximum speed of the wind tunnel used 

when this hypothesis was tested.  

The Darrieus turbine was tested individually as well. It was concluded that the 

Darrieus turbine cannot be accurately predicted by a scaled model due to the high 

angular velocities (and corresponding centrifugal forces) the turbine must reach to be in 

a range where it will perform. Therefore, it was concluded that at this scale, a Savonius 

turbine alone shows superior performance to any combination Savonius-Darrieus turbine 

at the range of speeds that was tested. 

 


