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Savonius type wind turbine
(The flow along the convex side of a rotating rotor)
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Abstract

The flow pattern near the rotating wind turbine rotors was calculated by the Vortex Method (it was assumed that the flow
separates at both ends of the rotor) and by the solution of difference calculus of N.S. equation (the flow separates at both ends of the

rotor and the convex side).

There are a few differences between the tendency of torque coefficient obtained by these calculations

and those obtained by experiments. We must first check the flow near the rotating rotor without a wind concentrator.

We assume that the laminar boundary layer separates on the convex side of the rotating rotor. Separated flow near the

convex side of the rotor comes near to its convex side due to rotation, and the separated area of flow tends to be contracted.  This

may be the reason why the tendency of torque coefficient is barely affected by the position of the separation.

A Savonius rotor comprises a circular arc portion and a straight portion.
by the chord length, the rotor shape depends on the length of radius of the circular axc portion.
In the case of the rotor having no straight part, and that having a long straight part, the

the flow near the rotor was calculated.
flow along the convex side makes a large separated zone.

the convex side 1s narrower.
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If we represent the length as dimensionless divided
After changing the rotor shape,

In the case of a short straight part, the separated area of the flow along
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Fig. 5 Influence of air duct
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