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Abstract:


An aerodynamic system providing an aircraft wing having chord length, span, leading edge and trailing edge. The aircraft wing is further including the surrogated coordinated flow
passage with holes in top and bottom of the root section of the aircraft wing and holes in top and bottom of the tip section of the aircraft wing and the upper and lower
surrogated passage are interconnected. The micropumps are placed in the leading edge of the root section of the wing, trailing edge of the tip section, mid-way of the span of the
upper most region of the wing and the mid-way of the span of the lower most region of the wing. Employing a pressurized fluid source, which may include upstream external air
flow enters into the upper root side by suction created by the micropump placed in leading edge of the root and delivers through the surrogated passage and it is again partially
transmitted at the lower tip side by suction to lower surrogated passage and recovery slot The tangential blowing occurred from upper root side to lower tip side through
surrogated passage. In the same way the tangential blowing occurred from upper tip side to lower root side through surrogated passage. On the whole, the circulation of the flow
inside the surrogated flow passage could limit the tangential velocity that creates vortex in the wing tips and guided for reducing the induced drag through this circulation control
in the surrogated passage.
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View Application Status

FIELD OF THE INVENTION

[20] The present invention related to aircraft wing, aerodynamic performance and

vortex flow control.

BACKGROUND OF THE INVENTION

[30] Selected  airframe,  wing and  control surface configurations;  propulsion,

control and guidance systems; and material properties combine to allow an aircraft to take flight and directly affect how the aircraft interacts with and moves through its 
atmospheric environment. As the aircraft moves through the atmosphere, the wings, fuselage, engines and engine nacelles, control Surfaces, pylons, and antennae create 
and encounter a wide range of airflow patterns and pressures. Control of the airflow over, under, around and through the above aircraft structures has been the subject of 
constant study and refinement since the earliest days of flight. Often, even seemingly small changes in configuration have a dramatic effect on aircraft performance.

[40] Various schemes for controlling airflow with respect to the wings have been developed in an attempt to enhance lift and reduce drag. Exemplary schemes include 
provision of a rotating cylinder at the leading and trailing edge of the wing, circulation control using tangential blowing at the leading and trailing edges, multi-element 
airfoils, pulsed jet separation control, mechanically generated supplemented laminar airflow, discrete co-flow jet model, co-flow jet model, winglets and the like. However, 
the penalty to the propulsion system (power loss) is often significant for some of the prior art flow control methods. For example, injecting or blowing air into the air flowing 
over a wing usually uses engine compressor bleed air. The mass flow rate of the engine bleed is directly proportional to the reduction of the thrust, i.e. the engine will suffer 
1% thrust reduction for 1% blow rate used for wing flow control and suffer 1-3% fuel consumption increase depending on whether the bleed is from the compressor front
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