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Effect of the Gurney Flap on NACA 0015 Airfoil
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Abstract

A numerical investigation was performed to determine the effect of the Gurney flap
on NACA 0015 airfoil. A Navier-Stokes code, FLUENT, was used to calculate the flow
field about the airfoil. The fully-turbulent results were obtained using the standard
k— & two-equation turbulence model. The numerical solutions showed the Gurney flap
increased both lift and drag. These results suggested that the Gurney flap served to
increase the effective camber of the airfoil. Gurney flap provided a significant increase in
lift-to-drag ratio relatively at low angle of attack and for high lift coefficient. It turned
out that 0.75% chord size of flap was best. The numerical results exhibited detailed flow
structures at the trailing edge and provided a possible explanation for the increased
aerodynamic performance.
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Gurney Flap

Fig. 1 Gurney flap



Fig. 2a C~-Grid used in computations

Fig. 2b Closeup of grid
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Table 1. NACA 4412, Re=1.64x10°

( exp

; experimental resuli,

comp ; computational resuit )

a =0 a =8

o Cs | LID| C Cqs | L/D

clean LEXP 0.410(0.012 {34.17| 1.16 |0.02252.73

com|0.436]0.012|36.33 | 1.228 | 0.024 | 52.28
flap |exp| 0.75 {0.015|50.00
1.25%c|com| 0.70 |0.016 {44.02
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