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Fig. 5 Pressure contours of different cross section of blade
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Fig. 6 Radial velocity contours of different cross

section of blade
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Fig. 7 Velocity distribution of wind turbine wake
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Fig. 8 Axial velocity contours of wind turbine wake
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NUMERICAL SIMULATION OF AERODYNAMIC PERFORMANCE OF
NREL 5 MW WIND TURBINE

Zuo Wei', Li Huimin', Rui Xiaoming’, Wang Xiaodong®, Kang Shun®*
(1. North China Power Engineering CO., LTD. of China Power Engineering Consulting Group , Beijing 100120, China;
2. Key Laboratory of CMCPPE Ministry of Education, North China Electric Power University , Beijing 102206, China;
3. Xi’ an Modern Control Technology Research Institute, Xi’ an 710065, China)

Abstract: The aerodynamic performance of NREL 5 MW wind turbine without tilt angle and cone angle is numerically
investigated by using CFD numerical simulation method with SST turbulence model in this paper. The power calculated
with different velocities in the condition of uniform speed is compared with the result of FAST software. In addition,
pressure distribution and radial velocity flow field of blade at different locations along the blade is analyzed. The variation
of velocity and turbulent energy of wind turbine wake flow field is discussed. The results showed that the pressure of the
suction surface reduces along the blade from blade root to tip and the low pressure area gradually increases. The pressure
of the pressure surface increases and the pressure increase sharply near the leading edge and trailing edge. A large
number of wind energy is absorbed by the wind turbine, the wind turbine for coming flow blocking action mainly
concentrated in the near wake region. The turbulent energy gradually decreases after the wind turbine with the fluid
moving from the near wake to the far wake.

Keywords: wind turbine; power; wake; turbulence



