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Fig. 1 Wind - induced damage of the tower structure
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Tab. 1 Conditions for turbulence intensity and velocity

T FEH/m R T W U/ (m/s)
TH1 20 0.25 25
T2 20 0.25 15
THL3 20 0.25 10
LH 4 20 0.10 25
LS 20 0.35 25
THL6 50 0.25 25
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Fig. 2 Schematic diagram of measuring taps and wind angle
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Fig. 4 Pressure contours projected along the coordinates
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Fig.9 Variation of mean pressure coefficient of windward

wall with turbulence intensity
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Fig. 10 Variation of mean pressure coefficient of side wall

with turbulence intensity
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Numerical simulation of wind flow around wind turbine tower

DAI Yi —min', YAN Xu - guang', WANG Xiang - jun', LV Wei — hua’, LIU Ye'
(1. School of Civil Engineering, Hunan University of Science and Technology, Xiangtan 411201, China;
2. Maomin Meteorological Bureau, Maomin 525000, China)

Abstract: Based on ANSYS software, a numerical simulation of wind flow around the wind turbine tower was
carried out on a simplified model to reveal the aerodynamic characteristics of wind turbine tower structure, the
distribution characteristics of surface wind pressures, the influences of wind speed, turbulence intensity, and
different height ratio on the tower surface pressures were discussed. Results show that, several continuous
recirculation zones are formed on leeward along tower height from top to bottom, lead to pressure on the wall of
leeward is positive; wind speed only has an obvious effect on leeward surface pressure of the tower, has little effect
on the windward, side walls of tower; turbulence intensity has a different degree effect on model surface wind
pressures, the absolute value of surface pressures on the side walls (large area) ,leeward are reduced with the
increase of turbulence intensity ; the height ratio has a significant influence on wind pressures on the model surface.
The conclusions provide references for the designing of the wind turbine tower.

Key words: wind turbine; tower structure; numerical simulation; wind pressure
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