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Numerical Research on Effects of Turbine Outlet Flow
Angle on Aerodynamic Performance of Wind-Ejector of
Low-Speed Wind Turbine

HAN Wan-long, YAN Pei-gang, HAN Wan-jin, HE Yu-rong
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Abstract: The turbofan engine nozzle ejector technology was adopted to design a high—efficiency low speed
wind turbine with the double bypass for a broader areas in the world. The aerodynamic characteristics of the wind—
ejector of the new wind turbine were numerically researched on turbine outlet flow angle changing based on Reyn-
olds—averaged NS equations and k—Epsilon turbulence model, using commercial software CFX. Results show
that, as the angle between turbine outlet flow and the rotation axis increased from 0°to 30°, the positive vorticity
of the stream—wise vortice pairs migrated to the negative vorticity, the maximum normal vorticity was gradually
reduced by 1/3, the separation vortex pairs adhesion of the lobes were gradually forced to mix with the separation
vortices near the suction surface of the channels, the total pressure loss in the lobes of the wind-ejector in-
creased from 2.4% to 5%, and if the angle was greater than 10°, the flow stability of the wind turbine outflow
field rapidly disappeared.
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Fig.1 Schematic diagram of low-speed wind turbine with wind ejector
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Fig.2 Schematic diagram of fluid domain and partial mesh
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Fig. 3 Number of meshes and torque used for numerical

study on wind turbines under the same conditions
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(b) Maximum normal vorticity

Fig. 4 Stream-wise and normal vorticity development behind the lobed mixer through simulation and experiment
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Fig. 5 Effects of turbine outlet flow angle on flow state within the lobes
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Fig. 6 Total pressure loss in the lobes of wind ejector
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Fig. 7 Maximum stream-wise and normal vorticity development along flow direction
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Fig. 8 Stream-wise vorticity contours in the exits of lobed
mixer(0.02D) and duct(0.22D)
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