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Fig. 1 The airfoil shape of DU91-W2-250
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Table 1  Experimental results of repetitive accuracy

w0 ey
al/(°) C Cy

0 0.0025 0.00015

1 0.0034 0.00027

2 0.0029 0.00019

3 0.0022 0.00033

s 4 0.0017 0.00025
U s 5 0.0019 0.00016
A 6 0.0027 0.00011
7 0.0017 0.00027

0.0022 0.00021

9 0.0022 0.00015

10 0.0007 0.00025

14 0.0024 0.00074

s 18 0.0010 0.00092
iy 22 0.0033 0.00115
s 26 0.0068 0.00315
30 0.0052 0.00290
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Fig. 2 The curves of lift coefficients under free transition
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Fig. 3 The curves of drag coefficients under free transition
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Fig. 5 The curves of lift coefficients under fixed transition
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Fig. 6 Comparisons of surface pressure at different Reynolds number
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Table 2 Aerodynamic parameters of DU91-W2-250

airfoil under free and fixed transition conditions

Rex10° Cimax (C/C Crima (CYCo D max
1.0 1.03(30.2) 9.89(0.1> 0.9(10.2) 26.60(7.1)
1.2 1.43(133) 24.75(12.2) 0.8(18.2) 25.96(6.1)
1.5 1.410132) 27.69(10.2) 0.9(19.2) 25.54(6.1)
1.7 1.40012.2) 29.86(9.2) 0.9(17.2) 26.72(6.1)
2.0 1.41012.2) 34.29(8.2) — —

3.0 1.39(14.2) 30.86(4.1) 0.99(8.2) 29.50(2.1)
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EXPERIMENTAL STUDY OF AERODYNAMIC CHARACTERISTICS OF
SPECIAL AIRFOIL OF WIND TURBINE AT
LOW REYNOLDS NUMBERS

Xue Dingyun'®, Yang Ke'**, Zhang Lei'**, Li Xingxing'**

(1. Institute of Engineering Thermophysics, Chinese Academy of Sciences , Beijing 100190, China;
2. National Energy Wind Turbine Blade R & D Center, Beijing 100190, China;
3. University of Chinese Academy of Sciences, Beijing 100049, China;
4. Key Laboratory of Wind Energy Utilization, Chinese Academy of Sciences , Beijing 100190, China)

Abstract: Using the surface pressure measurement method, the experimental study of aerodynamic characteristics of the

DU91-W2-250 airfoil at low Reynolds number (Re<3%10°) is carried out in a small reflow, low speed wind tunnel to

obtain the lift coefficient, drag coefficient and surface pressure distribution performance of the airfoil under the boundary

layer free and front edge fixed transition conditions. Under the free transition condition, the critical Reynolds number for

laminar flow separation of airfoil is 1.7X10°, and the lower the Reynolds number is, the smaller the angle of attack is

when laminar separation occurs. The laminar flow separation causes jump change of lift coefficients and drag coefficients

of airfoil. By increasing the rough zone at the leading edge and forcing the transition of the boundary layer, the stall

caused by laminar flow separation at the leading edge can be eliminated and make the aerodynamic coefficients of the

airfoil change steadily with the angle of attack.

Keywords: wind turbine; airfoil; low Reynolds number; laminar flow separation





