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Visualization and Image Analysis of Dynamic Stall Phenomenon
for a Darrieus Wind Turbine

Nobuyuki FUJISAWA*? Satoshi SHIBUYA and Tsuyoshi TAKANO

*¥ Niigata University, Dept. Mechanical and Production Engineering,
8050 Ikarashi 2, Niigata, 950-2181 Japan

The flow field around a Darrieus wind turbine is studied by flow visualization and PIV measure-
ment in a rotating frame of reference to understand the unsteady nature of dynamic stall appearing
at low tip-speed ratios. The qualitative nature of the dynamic stall observed by the flow visualiza-
tion using dye injection technique is quantitatively reproduced in the instantaneous velocity distribu-
tions around the blade measured by PIV technique. These results indicate that two pairs of stall
vortices are generated in one cycle of the turbine rotation and they grow in size as the tip—speed ratio

decreases.

The mechanism of the dynamic stall is found to be due to the flow separation over the

suction side of the blade followed by the generation of in-flow motion from the pressure side to the

suction side of the blade through the trailing edge.
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Fig. 4 Sample image visualized by tracer method
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Fig. 5 Flow visualization pictures relative to a rotating blade at various blade angles (1=2)
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