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Fig.1 Dimensions and boundary conditions calculated by CFD
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Fig.2 Grid diagram of CFD calculation model
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Fig.3 Grid dependent verification
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Fig.5 Wind turbine blade model under the control of

vortex generator
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Fig.7 Distribution of pressure coefficient and flow diagram

around section when wind speed is 13 m/s
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Fig.8 Velocity flow field comparison of blade section under

different working conditions
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Table 1 Power characteristics of wind turbine under jet
control with different hole widths
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Fig.9 Pressure coefficient distribution at 0.5R section
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Fig.10 Pressure coefficient distribution at 0.55R section
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Table 2 Power characteristics of wind turbines controlled by

different VGs heights

el = VGs HiEmm  IFR/AW  DIE /%
T shyERn: R 0 7.633 100
10 7.882 103.26
15 8.442 110.20
VGs &l I IHL 20 8.325 108.63
25 8.196 107.37
30 7.944 104.07
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Fig.11 Distribution of pressure coefficients at different

blade sections
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Fig.12 Blade surface velocity flow field with an interval of 0.1C
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Table 3 Power characteristics of wind turbines with

different spacing

il g2 ifiis IR W Y12 /%
T shyER A TR VGs  7.633 100

SRRy G 8773  114.94
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0.3C 9278  121.55
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Table 4 Power characteristics of wind turbines under

different calculation conditions

Pl = J5% VGs B /mm  UIRAW YR /%
10 9.169 120.12
15 9.278 121.55
Ja%k VGs 20 9.121 119.49
25 8.885 116.40
30 8.787 115.11
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Influence of hybrid flow control on aerodynamic characteristics of
wind turbine blades

Gao Jine, Han Shui, Tan Jianfeng, Shi Ruipeng, Xia Yunsong
(School of Mechanical and Power Engineering, Nanjing Tech University, Nanjing 211816, China)

Abstract; Wind turbine blade stall will reduce wind turbine output power. In this paper, the
aerodynamic analysis model of NREL Phase VI wind turbine was established based on Fluent
software, and the pressure coefficient and power characteristics of the wind turbine blade section
were calculated at 13 m/s wind speed, and the accuracy of the aerodynamic analysis method of the
wind turbine was verified by comparing with the wind tunnel experimental data. Then, the active
jet and vortex generator (VGs) were coupled to the blade of the wind turbine. It was found that
the power of the wind turbine increased first and then decreased with the increase of the width of
the jet hole and the height of the vortex generator. A wind turbine aerodynamic analysis model
with mixed flow control was established to study the influence of the chord distance between jet
and vortex generator and the height of VGs at the trailing edge on the aerodynamic characteristics
of the wind turbine. The results show that the wind turbine output power reaches the highest when
the distance is 0.3C(C is the chord length of airfoil), and the increase is 6.61% compared with the
single jet control. When the trailing edge VGs height is 15 mm, the hybrid flow control has the
best effect and the highest fan power.

Keywords: wind turbine blade stall; jet; eddy current generator; hybrid flow control; power

features
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