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Research on the effect of trail-edge improvement on

airfoils performance for wind turbine

LI Ren-nian', YUAN Shang-ke'?, ZHAO Zi-qin®

(1. School of Energy and Power Engineering, Lanzhou University of Technology. » Lanzhou 730050, China;

2. Architectural Engineering Department, Lanzhou Institute of Technology, Lanzhou 730050, China)

Abstract; A numerical simulation was used for researching the aerodynamic characteristics of wind tur-
bine including NACA4412 airfoil, a modified NACA 4412 airfoil with a Gurney flap of 2% chord height and
another modified NACA 4412 airfoil with a blunt of 2% chord thickness. It used the SIMPLE algorithm of fi-
nite element method to compute and analysis with coming wind speed was 9. 5m/s and the attack angle from
0 to 25 degrees. Aerodynamic characteristic computational results showed that a strong downwash effect was
produced by the modified airfoil with the blunt trailing edge, which changed the pressure distribution on the
pressure and suction surface significantly. Therefore compared with the original NACA 4412 aerofoil, the lift
and lift-drag ratio of the modified NACA 4412 airfoil was enhanced remarkably and the stall attack angle was
increased. It had a spectrum analysis by noise mechanism of airfoils and the frequency spectrum of the noise
signal, and the aerodynamic noise calculate results indicated that there existed highly directional radiation of
the airfoils and the modified airfoils were reduced remarkably. It provided a reliable theory for low noise opti-
mal design and noise prediction of wind turbine.

Key words: airfoil; Gurney flap; numerical calculate; aerodynamic performance; aerodynamic noise
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snow concentration in saltation layer, which are obtained from the computational test, are compared with
those calculated through empirical formula to determine the value of this undetermined coefficient. Snow
drifting in open area is simulated using the two-equation model method, and the results are compared with
results from the field tests. The comparisons show that the simulation results from the two-equation model
method agree with them, which indicates that the present method can reproduce the important characteristics
of wind-induced snow drifting movement. The mass concentrations in saltation layer obtained from two-equa-
tion model method are consistent with those from the field tests, whereas the results of mass concentrations
in suspension layer are higher when compared with data from the field tests. The total mass transport rate
still falls within the range of the field tests’ results.

Key words: wind-induced snow drifting; two-equation model; snow mass concentration; mass transport

rate



