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Fig. 3 Force analysis of hydraulic variable pitch

compensating wing
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swept and orthogonal blade
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DESIGN AND RESEARCH OF PASSIVE ADAPTIVE BIDIRECTIONAL
FLOW BLADE FOR HORIZONTAL AXIS TIDAL CURRENT ENERGY

Chen Jianmei', Wu Baigong®, Zhu Wangiang', Xu Mingqi', Dong Yongjun', Zhang Xueming'
(1. Key Laboratory of Advanced Energy Development and Application Innovation of Jilin Province ,
Northeast Normal University, Changchun 130024, China;
2. Ocean Equipment Research Institute , Jiangsu University of Science and Technology , Zhenjiang 212003, China)

Abstract: Studying adaptive bidirectional new blade with passive self-changing pitch, the analysis and verification of
the variable pitch principle of forward swept blades, swept blades and straight blades, the change principle of adaptive
flow direction and flow rate are carried out through theory and experiment, the effect of hydrodynamic variable distance
compensation wing is analyzed. The designed self-changing pitch blade can adjust the tip speed ratio in a small range
after reasonable adjustment of the sweep angle and the spindle position. The correctness and practicability of this design
are verified by theoretical analysis and model test research. On this basis, the design is applied to the 15 kW tidal
current energy prototype and the sea test is completed in the Zhaitang island sea area of Qingdao. The prototype sea test
shows that the adaptive bidirectional flow vane turbine can effectively complete the automatic commutation to adapt to the
bidirectional flow function.

Keywords: tidal current energy; turbine blade; energy conversion; adaptive; passive



