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Abstract 

Low-speed wind tunnel tests have been made to investigate the flow around 

a leading-edge vortex flap at the maximum L/D condition. Tests were also made to 

measure the performance of the inverted vortex flap and the vortex plate. The force 

measurements and flow visualization tests were conducted on a 60deg delta wing 

model. 

Results indicate that the lift to drag ratio is a maximum for any given flap 

deflection angle when the flow comes smoothly onto the deflected vortex flap 

without forming a large leading-edge separation vortex on the flap surface. The 

benefit of the vortex plate is seen in the drag results which are smaller than those 

for the datum wing. This benefit is due to some leading-edge suction acting on the 

forward facing region between the delta wing and the vortex plate. 
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1. Introduction 

A sharp-edged delta wing is often used for supersonic cruise aircraft because 

of its good supersonic performance. At subsonic speeds and particularly at take-off 

and landing, it is necessary for the delta wing aircraft to fly at a high incidence, in 

order to generate sufficient lift. At high incidence the flow separates from the 

leading-edges of the wing, wraps up and forms a pair of vortices over the upper 

surface. Each vortex is called a leading-edge separation vortex. The leading-edge 

separation vortex produces a large suction force over the wing which increases the 

lift component. However, there is also a high drag component associated with this 

suction force. Therefore the lift/drag ratio of the delta wing at low speeds is 

relatively poor. 

The leading-edge vortex flap (LEVF) is one of the devices which can 

improve the aerodynamic efficiency of delta wings at low speeds (ref. 1). The LEVF 

is a full span deflectable flap attached to the leading-edge of the delta wing. With 

the flap deflected downward, a leading-edge separation vortex can be formed over 

the forward facing flap surface, as is shown in fig.la. The vortex suction force 

acting normal to the flap surface generates a thrust component. Hence it reduces the 

drag of the wing and improves the lift/drag ratio at a given lift coefficient, which is 

essential to the improvement of the take off and climb performance of delta wing 

aircraft. 

Many tests have been done which confirm the benefit of the LEVF (refs.l, 2 

and 3). Ref.4 presents an overview of recent LEVF research. Tests have been made 

at the College of Aeronautics (refs.5, 6 and 7) using two 60deg delta wing models 

with tapered vortex flaps, in order to study the optimum flap size and the optimum 

flap deflection angle. All these experiments (refs.l-7) showed that the LEVF can 

give appreciable improvements in the lift/drag ratio over a wide range of incidence 
















































































