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Hydrodynamic performance of Savonius turbine with one-way open valve

WU Yeqing'?, SONG Ruiyin®", CUI Yuguo', CAI Zelin’, CHEN Kaixiang®
( 1.Faculty of Mechanical Engineering & Mechanics, Ningbo University, Ningbo 315211, China;
2.Ningbotech University, Ningbo 315100, China;
3.Zhejiang University of Science & Technology, Hangzhou 310023, China)

Abstract: In order to improve the energy capture efficiency of Savonius turbine, a one-way open valve Savonius
rotor design is proposed. A three-dimensional numerical model of the rotor is established to simulate the
influence of the opening ratio and curvature of the blade on the performance of the turbine and the effect of flow
reduction. Finally, an experimental platform was built and a physical model experiment was carried out to verify
the accuracy of the numerical simulation results. The results show that the hydrodynamic performance of
Savonius turbine can be effectively improved when the curvature of blade is large and the opening ratio is small.
When the opening ratio of Savonius rotor is 0.2, the average performance is 33.57% higher than that of Savonius
rotor without one-way open valve. When the curvature of the blade is between 50 and 70 mm, the Savonius rotor
has good flow reduction effect, which reaches 35% in the area of 0.5 m behind the S-shaped rotor.

Key words: hydraulic Savonius turbine; one-way open valve; opening ratio; numerical simulation; torque; flow
reduction characteristics
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