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CFD Analysis on Flow around Wells Turbine for Wave-Power Generating System
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WEells turbine has the cascade whose stagger angle is 90 degrees, namely the blades are perpendicular to the axia
velocity. The blades can rotate in the same direction irrespective of reciprocating airflow. The good performance is
required from O to 90 degrees of attack angle because the turbine is operated in the oscillating airflow produced with
wave energy. Furthermore, very interesting and complex flows are experimentally observed by the oil film method
with a water tunnel in the large attack angle where the performance such as sdlf-starting is strongly influenced. In
order to understand these phenomena in detail, CFD code is developed by authors with SIMPLE agorithm and
domain decomposition. This paper tries to analyze the mechanism of these three-dimensiona flows around the
turbine with the numerical analysis, focusing on the off-design condition.
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Fig.1 Grid system of domain decomposition
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Fig. 2 Flow patterns on the suction side surface Fig. 3 Flow patterns on the suction side surface
derived by the oil film derived by the calculation.
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Fig. 4 Vortex flow created on the blade going
downstream
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Fig. 5 Flows including tip vortexes in the

downstream of the blade at a =19 degrees in Fig. 6 Velocity vectors around the blade at o =19

numerical analysis 4 degrees in numerical analysis
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Fig. 7 Creative mechanism of the stall in Wells
turbine
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