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Influence of Different Staggered Arrangements on the Performance of
Vertical Axis Turbine with Tidal Current Energy

YU Shu-fan' ,CHEN Jian' ,CHANG Yao-hui’*,LI Chun'
(1. School of Energy and Power Engineering, University of Shanghai for Science and Technology , Shanghai, China, Post Code ;200093 ;
2. Guoneng Zhejiang Yuyao Power Plant, Yuyao, China, Post Code: 315400)

Abstract: In order to investigate the optimized layout of the tidal current energy vertical axis hydraulic
turbine , computational fluid dynamics( CFD) method was used to obtain the variation laws of average pow-
er coefficient C, under different axial spacings H ,relative position angle (RPA) B and different tip speed
ratios A of upstream and downstream hydraulic turbines, the velocity and vorticity contours of the flow
field were analyzed to explain the changing mechanism. At the same time, the wake velocity distributions
of single hydraulic turbine and double hydraulic turbines were compared to explore the wake characteris-
tics of double hydraulic turbines. The results show that the average power coefficient increases linearly
with the increase of the spacing when the downstream hydraulic turbine is located inside the wake zone of
the upstream hydraulic turbine, while outside the wake zone,the spacing between the double hydraulic
turbines is smaller and the average power coefficient is larger. Due to the influence of the wake flow of the
upstream hydraulic turbine ,the optimal tip speed ratio of the downstream hydraulic turbine changes with
the variations of distance and angle. The staggered arrangement of double hydraulic turbines can make the
average power coefficient higher than that of single hydraulic turbine, but the recovery of wake velocity
needs a long distance.

Key words: tidal current energy, vertical-axis turbine, optimized layout, CFD , optimum tip speed ratio,

wake flow characteristics
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Fig. 1 Schematic diagram of working principle of

hydraulic turbine
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Tab. 1 Design parameters of hydraulic turbine
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Fig. 2 Hydraulic turbine computational domain and

mesh division around blade
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Fig. 3 Grid independence verification
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