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Abstract ; In order to solve the problems of strong torque pulse, lower average torque, and strong cyclic fatigue force on
the blades and unsmooth power output in the operation of traditional Darrieus straight-blade vertical axis wind turbine
(VAWT), a helical twisted design for the traditional straight-blades was put forward in this paper. By combining
SolidWorks and MATLAB, the parametric modeling of variant wind rotor was finished, and the dynamic numerical
simulation for the operation process of Darrieus wind rotor was done with the CFD software of FLUENT. The single factor
experimental study of helical twisted angle showed that the new design reduced the cyclic pulse of the torque and
improved the torque, which determined an initial reasonable distribution range of helical twisted angle. This paper
indicated the construction of the wind turbine system model and simulation system and helical twisted design could be
used to improve the output of the wind turbine blade dynamic torque performance, the range had been optimized helical
twist of the foot which was between 70° and 110°.
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Figure 1 ~ Straight blade wind turbine calculation

simplified schematic model
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Figure 2 80 ° twisted variation simplified

model of wind turbine schematic
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Figure 3 Wind and interface schematic
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Figure 4  Straight blade and movable blade

80 ° helical twist torque curve
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Figure 5 Dynamic torque curve of variation
within a single cycle Darrieus wind turbine
blades of different helical twist
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variation within a single cycle
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