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Investigation of the Effects of Trailing Edge Flaps for Aerodynamic Optimization of High-Lift Devices on
Forward-Swept Wings
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Abstract

The objective of this study is to investigate the effects of trailing-edge flaps on a Forward Swept Wing (FSW) at low
speeds and high angles of attack, in order to obtain insights toward an aerodynamic optimization of high-lift devices on
FSW for Supersonic Transport (SST). In this study, a plain flap and a Gurney flap were employed. To investigate the
aerodynamic characteristics of the FSW with flaps, numerical calculations using Reynolds Averaged Navier-Stokes were
conducted. For comparison of aerodynamic performances and flow structures, a Backward Swept Wing (BSW) with
flaps was also calculated. From these numerical results, for the plain flap, increasing the flap deflection angle of the
FSW caused a greater increase in lift than that of the BSW when the flap deflection angle was in the range of 20° to 30°.
In terms of the Gurney flap, a higher lift to drag ratio than that of the plain flap was obtained in the FSW as well as the
BSW with similar drag as the Gurney flap. These findings suggest that, in an aerodynamic optimization of high-lift
devices on FSW for SST, the upper limit of flap deflection angle of a plain flap should be set at 30 degrees or more.
Additionally, the Gurney flap is a possible option for improving the lift to drag ratio.
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