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Effects of Gurney Flaps for Aerodynamic Characteristics of an Airfoil (2)

Yy
Tomoki Kobayashi, Yoko Takakura, and Michitoshi Takagi

ABSTRACT

Gurney flaps are the high-lift devices with L shape beam used for high speed road vehicles since 1970s. The aim of this research is to
investigate effects of the Gurney flaps for aerodynamic characteristics of NACA4412 airfoil by wind-tunnel experiments. The flaps with
height of 0 to 6% of the chord length are attached at the trailing edge. Under flow condition of Reynolds number 6.5x10°, experimental
setup is three-dimensional (3D) or quasi two-dimensional (2D), according to flow-fields without or with side plates. Consequently, the
Gurney flaps made C; and stall angles higher: in 3D cases, the stall angles remarkably increased as the mounted flap was higher, while in
2D cases C; increased far more than in 3D cases at the same attack angle. The reason was explained by introduction of the idea of the
imaginary aspect ratio. The reason was also confirmed by flow visualizations. Each family of polar curves for 2D or 3D measurements
constitutes a curve like an envelope. By use of each “envelope”, when the necessary value of C; is given, combination of an attack angle
and a flap height with the lowest value of Cp can be obtained. As concluding remarks, usage of Gurney flaps is most effective to obtain
high value of C;, with small and light wings, or when Cj, increases within tolerance level.
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Fig.4 Points on 2D and 3D Envelopes
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