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Abstract:

Speed and range are among the most important parameters for performance evaluation of
moving objects. One way to improve these parameters is to decrease drag force and/or increase
lift force. Based on previous studies, flow control is one of the methods to reduce drag force.
Flow control is one of the most important practical issues in aerodynamic of flying objects.
Flow control includes changes in the behavior of fluid flow proportional to the desired
objectives. The objectives could include decreasing drag force, increasing lift force, reduction
of noise pollutions, and mixing of fluid flows.

Flow control could be done by two different methods; Active and Passive. There is no energy

consumption in the passive flow control method. Creation of surface roughness and use of
vortex generators are examples of this method. One of the passive flow control methods is to
create boundary layer using vortex generators by installation of cylinder between wings.
In this work, the effect of vortex generators at the top level of airfoil surface which is used to
control boundary layer and to delay or eliminate in layer separation, on the aerodynamic
coefficients was investigated by numerical calculations. In the calculations, the coefficients
and their increasing/decreasing using energy and momentum conservation formulas was
studied.

The coefficients are included lift coefficient and drag coefficient. Then, we can compare it
with experimental project of the mentioned airfoil. In this method, using circular cylinders
between the balconies, it can be created small vortexes at body surface area that will increase
flow energy. This process will delay flow separation. Then, it increases lift and decreases drag
on the wings. In this method, flow rotation on the airfoil causes changes in flow direction and
as a result of this flow interaction, it will be created a rotation on the airfoil. The purpose of
this study is to analyze flow around airfoil and winglets in the presence of vortex generators in
different attacking angles of airfoils and winglet.

Then, according to the diameter of the cylinder and its place, the best conditions in system
performance will be evaluated. The results show that by mounting cylinder between airfoil and
winglets in order to add momentum to the boundary layer, we can conclude that the created vortices
as a result of cylinder mounting, will be mixed with the boundary layer and causes a delay in the
flow direction. The results show that flow separation can delay with passive control about 0.1s to
0.3s and it bring about optimizing total lift force of airfoil and winglet system about 0.5 to 1 percent.

Active and passive flow control can be done in two ways. We do not need any energy at
idle control method, creating surface roughness or the use of vortex generators are examples
of this method.

One approach is to disable the control of the boundary layer flow to the vortex generators
of the type of cylinder installed between the wing and the Balkans.

Numerical solution are helping to this study which, effect of vortex generators at a high
level to control and delay or eliminate the boundary layer separation is used, on the
aerodynamic coefficients are investigated. The circular cylinder using a small vortex in the
Balkans can be created in the body, resulting in increased energy flow.

This separation process is delayed, result to increase lift and reduce drag on the wing as well.
Swing flow on the airfoil makes to flow by this method has changed as a out come of the
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interaction of the flow creates a spin on the surface of the airfoil.

The aim of this study was to analyze the flow around airfoils and winglets in the presence of
a vortex generators on the airfoil and wing angles of attack is different. Then, according to the
diameter of the cylinder and place it in the best conditions, system performance is evaluated.

Keywords:

Flow control , drag and drift forces , airfoil , vortex generators , wing of an aircraft
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