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Structural dynamic analysis of lift-drag complementary vertical axis wind wheel

GU Sheng-dong' > GE Hai-ming' WANG Xiao-long’
1. College of Harbor  Coastal and Offshore Engineering Hohai University ~Nanjing 210098  China
2.92301 Troop of Chinese People’ s Liberation Army  Beijing 100841 China
3. Jiangsu Electric Power Design Institute  Nanjing 211102  China

Abstract In order to avoid the system damage and noise pollution caused by resonance of the wind turbine system and
to improve the durability and economy of wind turbine blades the finite element method was used to obtain the dynamic
characteristics and mechanical properties of the lift-drag complementary vertical axis wind turbine through analysis of the
dynamic characteristics of the system. The results show that the beams are easily damaged and require high structural
strength and fatigue resistance. Replacement of materials and dimensions for six beams increased the maximum allowable
stress improved the safety factor of the wind turbine and enabled the avoidance of the rotating blade at a low frequency
ranging between the first-and second-order natural frequency. The lift-type blade was affected by the alternating load of
the approximate sine function. The blade surface was mainly affected by tensile stress and was prone to fatigue failure. In
terms of blade overlay an increase of 0° of the fiber layer thickness could enable the blade to withstand a larger tensile

stress.
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Table 1 First six-order natural frequencies of vertical axis wind turbine
/Hz /Hz
1 2.6589 2.1366 4 5.1232 4.5249
2 2.6595 2.1933 5 21.893 6.0868
3 5.1218 4.4409 21.903 6.0899
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2 Table 2 First six-order natural frequencies of
12 wind wheel after optimization

/Hz /Hz
1 4.3818 4 6.0865
2 4.4574 5 6.0897
3 4.4617 6 6.0947
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