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Abstract

In this paper study of stall delay at higher angle of attacks the flow gets separated at
leading edge, When pressure increases in the flow and velocity direction gradually
decreases the speed of the boundary layer to zero and disengages from the surface. To
recover from stall, stall delay can occur on airfoils. The flow separation is an undesirable
phenomenon for fluid machine wings due to decreased lifting force and increased drag
force. The objective of the present study is to separate the flow from stall delay by using
different airfoils, by changing mechanisms, angle of attacks. Numerical simulations and
Experiments have been carried out to observe the effects of the different shapes of the
airfoil leading edges. With the help of any mechanism like vortex generators, Due Selig
model, Periodic Excitation, Synthetic Jet Actuators, active flow control mechanism,
Acoustic perturbation ,Piezoelectric Actuators ,Oscillatory blowing, fixtures or the
mounting devices, separation bubble concept, "Wheeler" vortex generator boundary
Layer control(BLC) methods, Laser Doppler Velocimetry (LDV), periodic vortex
shredding, Gurney Flap, Digital Particle Image Velocimetry which are focused on flow
should reattaches to the surface at the above maximum Mach numbers and Reynolds
numbers by changing the span wise and shape wise of the airfoil for stall delay

Keywords: Aerodynamic drag, Flow separation, Boundary layer control, Boundary layer
control.

1. Introduction

The flow separation is an undesirable phenomenon for fluid machine wings due to
decreased lifting force and increased drag force. The objective of the present study is to
separate the flow from stall delay by using different airfoils, by changing mechanisms,
angle of attacks. Some mechanisms are capable to re-attach separate flow in the area
immediately downstream over duration of period.

2. Numerical Simulation Technique

In the light of direct numerical simulation, we contemplated the flow separation control
with vortex generators utilizing a methodology that consolidates the body-fitted mesh for
the airfoil in a curvilinear coordinate system and the immersed-boundary process for the
vortex generator.

This analysis addresses of three cases below:
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(1) Separating unregulated discharge base line case,
(2) Control flow separation with the passive vortex generator Case one, and
(3) Separation of Flow control created with the active vortex.

Case two over four series of NACAOQ102 air foil at a angle of attack 6°.Separating
unregulated discharge, the separated flow naturally dominated by fsep = 15Uc/C, That is
the level about shedding of vortex from separate shear layer.

In the Case One, average time and the duration impact showed the passive vortex
generators are capable to re-attach separate flow in the area immediately downstream over
duration of 0.1C period. The flow reassembled separates again, however, the shear layer
underneath is transition and reassembly, forming the second separating bubble. It
decreases the separation zone scale more than 80 percent through passive vortex
generators. Case two simulation has shown that active vortex generators are more
powerful than passive generators because there is no separation noticeable only in time
and the mean flow averages is wise. In fact at the smaller angle of attack in this analysis,
flow separation control does not yield major advantages when lifting or reducing in drag,
but it does include a first step towards a more detailed understanding of flow control with
active vortex generators. Future work will concentrate on numerical stream simulations
and co-ordinate airfoil at higher greater angles of attack (e.g >15°)[1].

3. Methods Explored

Due-selig stall delay method: Using the Due Selig functional stall hindrance model and
the state of the art CFD methodology, Amplified lift and stall delay analysis phenomenon
of revolving NREL wind turbine blade in Phase V1 it is mainly used for inboard area. 3D
CFD simulation implicitly involves the rotational blade root and spike effects of the
vortices and centrifugal and coriolis forces, which can provide a relative insight into
complex aerodynamic proceedings taking place on the wind turbine blade. The
observation of a pause on the inner blade is confirmed before hand and the flow field a
thorough study of characteristics of the wind turbine rotor. Research of 2D airfoil testing
and 3D NASA wind tunnel simulation records Amos wind tunnel test data is the basis for
comparative analysis of engineering and CFD model origin. A concept of model that
represents the high value of the inboard lifting coefficients for engineering’s must be
included to help predict wind turbine efficiencies prior to peak capacity. The outcome for
this analysis the CFD simulation in this study is generally consistent By data from the
experimental wind tunnels Though the flow separation varies at reasonably high wind
speeds. Aerodynamic lifting and drag coefficients are derived from CFD equations in
separate period parts; Comparing modified data and data collected on the lifting surface
based on 3D investigational data with Due Selig. A crucial element in understanding stall
flow is how the effective angle of attack is calculated. The model Due Selig should
correct the time limit, but the actual flow is more complex. The derived 3D airfoil
coefficients are hoped to be used to change the configuration of the delays[2].

Oscillatory blowing method: Introduced in a turbulent boundary, through double-
dimensional, frequent oscillations, it avoids greater gradients of adverse pressure without
separation. This increases the elevator and reduces the drag in incidence and flap angles
created by airfoils, where otherwise the flux will be divided. The amplitude of the
oscillations levied shall be near the natural separation position in order to efficiently
monitor the separation, And that coincides to the most productive position of the actuator
unless the upstream limit layer flow amplifies the oscillations created. Early transfer,
thickening of an already chaotic boundary layer or change of Reynolds numbers does not
hinder the method's performance. The method has very little to do with fixed vortex
generators that carry stream wise vortex on a considerably smaller scale. The most
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efficient frequency induced by airfoils appeared to be one where the stream weight
needed to be tested was comparable to the measured, Average wave size of intermittent
disturbances levied (i.e., such that F+ was of order unity). The flow sensitivity was not
high however, and decreased with the introduction of continuous blowing or rising
frequency. Phase- locked pressure tests have shown that at least two edges exist at any
moment on the top of the airfoil, and its size increases to streaming. There is no doubt that
this control issue is the most critical longitudinal aspect of the terrain downstream of the
natural divide and do not erect boundary thickness. Lastly the time-dependent, complex
consequences of swings dynamic effects of oscillations exerted on the immediate airfoil
pressure dispense, or on the integral parameters such as lift and center of pressure are
generally really mild. The nature of the flow needs more work and an effective numerical
simulation for the determination of the leading parameters for the phenomenon.The
immediate characteristics of the flow are investigated by means of a velocimetry of
particles, the oscillating movement of the dividing point and its vertical structures. The
flow close to the reinforcement long bubble point is another field of significant
importance for successful control in upcoming future. We will discuss the effects of
compressibility, sweep back and finite wing design types from the realistic point of view.
We will also seek to monitor the dynamic stagnation. Preliminary tests conducted in the
NACA 0015 NDF airfoil at Mach with transonic local flow generation humbers up to a
free stream of 0.43 mach. The efficacy of the procedure was demonstrated and is stated
separately. This form of flow control can also be used to design very thick airfoils (getting
a top ratio of 30% thickness to chord), which is effective only in combination with
periodical forced oscillations. No new author attempted to achieve the quest for thick
airfoils through the use of continuous suction, How ever,the high power consumption
needed to restore the flow and hysteresis This was rendered impractical by the suction.
The current system needs low strength, and the future mechanical assembly is fairly
simple. This will allow spanners and flying wings to use such airfoils. The method may be
useful for removing ailerons or flaps that require large movements to be removed from
the wings[3].

Jet actuators: The reconnection by means of synthetic jet actuators to a different flow is
studied un convention symmetric airfoil. One experiment shows, cylinder model has been
updated to give a cylindrically leaded 24 percent thick airfoil section. Mean surface static
pressure tests are used to describe the time- averaged effects of the actuation on the
separate flow. The angle to which the airfoil is connected is greater or approximately
equal to 5 when there is no power. However, for approximately 16 to 18 degree angles of
attack, maximum control flow can be achieved, and partial lift reassembly up to a
maximum check angle of around 25 degrees is achieved. This study demonstrated that
the condition and the amplitude of the control input affect the influence of the range
reconnected stream. The lifts up to 100 percent have increased significantly and the
pressure drag has decreased to 45 percent due to the flux redesign, although a lifting
increase is followed by an increase of drag for the abovementioned range. Such
measurements show from a design point of view that if the separation position is
uncertain or practical limitations Avoid closure of the control separation, the control
point location or the momentum, the position of the control point or the momentum
coefficient can be adjusted to achieve the best airfoil output in the whole range of attack
angles. The action frequency effect is also taken into account. The synthetic jets are
worked over a range of frequencies up to F + = 20 which exceeds the normal frequency of
shafting in the airfoil about 30 times. There are two different output regimes. If the
frequency of actuation is equal to the airfoil drop frequency, F + < 4, The increased
frequency of actuation causes a decrease in the recovered ratio of drag lift to pressure. If
the frequency of actuation is greater than the frequency of decreasing, F+ alternatively10,
The drag ratio lift-to-pressure is much higher and seems invariant with frequency of
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operation. The current research has also shown that when such actuators are operated at
high frequency speeds, the output of actuators with large caves is the. This decrease in
performance is partially due to the 3D acoustic effects inside the cavity and non-
uniformity of speed in the conductor aperture. Future research will concentrate on
dynamics of synthetic jet actuators ‘controlled flow reconnection and separation and the
role of actuation in these processes.[4] To better understand the fundamental physics
behind the mechanism of active flow control , experiments must be performed. The
consequences of rates of motion, amplitudes and attack angles shall be investigated. The
experiments will be conducted in many wind tunnel research facilities with low speed.
The actuators are so mounted that even in its lowest effective radius they are placed on
the un recessed airfoil section. Four of these parts are placed together to provide 0.33 m
and 203 m chord length, or 1.6 aspect ratio, in this particular experimental set up. The
entire assembly is covered in a 15 cm thick sheet of latex membrane for a smooth and
fluid top surface profile. To describe the movement of the adaptive wing, a Keyence laser
displacement sensor is used. For locating above the wing and processing of data using
appropriate data collection, The laser sensor was mounted on the crossover of both axes.
An Aero lab strain gage balance tests aerodynamic parameters such as the lifter, drag and
lifting time. There are three main components in the force balance system. A model
system of positioning by Aero lab installed the adaptive wing. For visualizing the wind,
the smoke-wire technique is used. A simulation of the smoke-wire flow is carried out with
a bare wire stretched in diameter 2 mm. The wire is mounted at about one chord length
upstream of the model wind tunnel from the top to the bottom of the wind tunnel test
section. The experimental setup is simulated with a two-dimensional CFD grid. [5] The
influence of sound on the pressure distribution about symmetrical airfoil is studied.
As the pressure distribution and wake on the airfoil about high angle of attacks,
show that the sound injection results in the vicinity of separation point. This is to
understand the problem related with various forms of unsteady severance and
acoustic excitation of flow in flow control experimentation laboratories. Acoustic
perturbation on separate regions of airfoil emanates the sound about the gap in the
regions i.e., upper surface and leading edge. The experimentation is then computed
for various results based upon the velocity, Reynolds number, angle of attack about
span wise slot of sound devices with different directions along the surface i.e.,
perpendicular or at an particular angle. The sound data input also varies from
reading to reading that is 100Hz at a level of about 115 db. Giving out the result as
supporting the idea of controlling flow parting about the airfoil by sound originated
in that region. Hence the separation province over the superior airfoil surface with
low Reynolds number is recognized as animatedly budding vortex that controls the
flow over the sound emanating. Flow visualization also proves this to be an
effective method.[6]

Piezoelectric actuators : The paper describes the operation of the Airfoil
Separation Control Piezoelectric actuators. Cyclic vortices disturbance of a
boundary layer is applied to effectively prolong the flow separation and to remove
the associated adverse effects. The Reynolds range for the experiments was recently
expanded to demonstrate the validity of the control parameters for flight numbers
Reynolds. The piezoelectric surface actuators are used to excite the turbulent
frontier layer of separation upstream, where the actuators communicate with the
frontier layer directly. The three choosing conditions are appropriate size, adequate
amplitude, rigidity to withstand aerodynamic and structural loading. This actuator is
rigid and does not diminish up to the full test speed of 30 m/s with increased
aerodynamic load. The adjustment from the baseline to the regulated flow is only
marginal, but corrections are not strictly true in the near-stage. One important thing
to note the different aspects of airfoil efficiency involves the increase by 20-22% of
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the maximum lifting ratio regardless of the excitement mode, due to a delay of 2-4
grades of stall.[7]The paper presented had been effective at delivering a convincing
results for the utilization of geometrical and structural addendum mechanisms to the
considered airfoil profiles (NACA 0015) and also especially for the WORTMANN
FX 63-137wing surface.Though the geometrical locations, consummative
dimensional details of the oscillatory mechanical flapping model, precise details of
the location of installation have been given vividly, the metallurgical and structural
factors of the component were scarcely discussed and always leaves an open source
of ambiguity. The utilization of a mechanical flapping model for formulating and
regulating the oscillatory flow field conditions to delay the boundary layer
separation at the trailing edge was convinced and supported by the clear depicted
Analytical and computational results. Initially external acoustic excitation devices
were used to delay the incidence of stall on airfoils and also higher overall lift. The
most powerful frequencies matched the Equipment natural frequency and the
possibility of resonance was excluded. The sound pressure levels of approximately
150 dB would require a significant frequency device for generation and propagation
of sound waves which was also deemed as prohibitively high parameters. The
noticeable increase in lift was claimed after calibrating the PHASELOCK
PERTURBATIONS in the limiting layer below the airfoil leading edge to around
40% of free stream perturbations. Then the internal acoustic emanating device was
claimed to have an effective delay in the stall and in moderating its adverse effects.
Effectiveness of the device was described as the implicit parameter of the size,
inertia, location of the device on the airfoil surface. Additional characteristics of the
airfoil parameters were also embedded as the effecting parameters. The valid
justification of the ENERGY CONSERVATION was successfully explained on the
basis of standard Analytical, Statistical and computational results. The curve fitting
results were claimed to be stored in private resources as of to ease the computation.
Clear and vivid explanation of imparting of momentum to the flow by high
oscillations to withstand the adverse pressure effects of the oncoming flow and
thereby delay the boundary layer separation depends on The derivations and
deductions of the empirical relations of the parameters were quite well depicted and
the combined blowing momentum coefficient was considered as the summation of
the “STEADY BLOWING COMPONENT” and “OSCILLATORY BLOWING
COMPONENT”. Due to the broad blowing device geometry and the plenum
chamber the output values were not responding linearly to the changing in
parameters and hence were termed as BLACK BOX data. The output values were
then calibrated by a hotwire in the absence of an external current anemometer
against known and controllable input parameters. The Cl vs Cdp curves were of
refined mean data and the RMS (Root Mean Square) data was also accordingly
compiled to fetch a greater precision of results.[8]The experiment included an
interesting attempt of active controlling of the flow over a GLAURET GLAS- Il
type of airfoil at conditions such as Mach no= 0.25(Sonic speeds),angle of attack =
0, Cryogenic conditions, closed loop wind tunnel (autonomous environment
monitoring and regulation system). (Property of NASA Langley Research Centre,
pvt.ltd,USA).The range of the Reynolds’s Number were quite strategically chosen to
produce the corresponding flow conditions that undergo Sonic Speeds and the
results thereby obtained can be in agreement with the theoretical modeling and
predictions made there of. The Data produced is of refined quality and the correction
factors for the computational and experimental data configuration shortcomings are
provided at hand well in advanced of the initiation of the experiments. Laminar and
transition flow consideration on the model are eliminated by the turbulent flow of
the tunnel interactions (walls of the tunnel) within the Test section area. The energy
transfer criteria or the energy loss of the flow due to the temperature rise and
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thermodynamics of the body and the flow are scarcely discussed.The wall mounted
hump model was proposed to be the reference model in all aspects of geometrical
indices yet the structural specifications or the metallurgical criterion of the model
remained unspoken. The fixtures or the mounting devices used to sustain the model
even though exposed to the sonic flow to counteract the adverse effects of pressure
gradient effects and the extreme Drag coefficient values are rarely mentioned. The
Utilization of the periodic stirring and continuous suction systems to delay the flow
and boundary layer separation upstream wind flow even under extreme flow
velocities was of higher significance compared to later conducted Bench-top
experiments. Deployment of mathematical filter and statistical algorithms for the
convergence of data and computational feed and elimination of separation bubble to
suppress error proximity was of utter importance. Details compared to steady
blowing and suction (periodical) were compared and satisfactory results regarding
the amplitude was obtained at most effective frequency. The regulation of flow
separation over the upper surface was rapidly iterated and attenuations were made
for a rich data analysis. Though experimentally unstable separation control remains
a challenge for numerical simulation and tools used for the predefined process are
missing. Experimental uncertainties were transparently depicted along with the
suitable correction factors for all further references.[9]The paper aims at the new
method of theoretical approach of studying the interaction of in viscid flow and
boundary layer solutions. The thetorical mentions of the data also contribute to the
method involving the exp {n} method for deciding the location of the transition.
Further calculations are depicted and justified to confirm that the impact of
turbulent flow area upstream are strictly characterized without errors. The
“SEPERATION BUBBLE” concept adopted for the procedure of analytical
excavations led to distorted values, then corrected using the (chord length) —
(location of transitional onset) ratio. The importance of length of transition region
for the considered Reynolds’s number domain has made the satisfactory results,
mainly used in the fields of “helicopter rotor blade analysis”, “Fundamentals of
remotely piloted vehicles”. The Extended versions of the governing intermittency
equations were formulated and solved for higher order solutions using: CEBECI —
Smith Algebraic and Eddy Viscosity formulation. The pre-determined conditions are
framed around the limited scale of Reynolds’s number from 1075 to 10"6.During
these fixed range of Reynolds’s number conditions the expected transition region is
observed to be flourished over a great range/portion of the chord length. The
calculations of this paper made use of the Conformal-Mapping method by HASLEY
and Finite Difference method by CEBECI & BRADSHAW.

The major significant contributions to the calculations were made using the
following mathematical modeling methods.

A) Horton and crimi-reeves transition equations.
B) smith & van-igen method (based on linear stability theory).
C) ORR-sommer field equation (for exp{n} methods. [10]

Stimulus or loss of energy due to the separation of the flow are harmful to aero foils
and diffusers and increase body drag. The effect is unnecessary separation which
could lead to disastrous outcomes. The flow separation Controlling leads to an
increase in device efficiency while retaining energy and saving weight and power.
Separation of flow and its control is an important field of fluid engineering
research.A common technique for flow separation management is to increase
closing wall momentum flows by redirecting the increased momentum from the
free-flow region. The "wheeler" vortex generator, made up of triangular ramp-like
ISSN: 2005-4238 IJAST 7664
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structures in the form of the downstream flux, is an invention. Through small
commercial trials, up to 10% improvements to long distance semitrailers were
claimed in the trucking industry. This form of vortex generator needs further
investigation. The relative The output of small submerged vortex type wheelers in
relation to traditional vortex type generators has been experimentally investigated in
order to monitor two-dimensional normal separated turbulent flow through a reverse
ramp. Among the vortex generators investigated, the contra rotating vane-type
vortex generator with h/d~ 0.8 provided the total pressure recovery, and the biggest
drag penalty was also levied and the shoulder area stresses more.[11] Dividing the
flows across a large surface or the separation of the fluid is widely agreed. In
addition to the need to pause the conversion and switch mixture, Common types of
the products which move or evaluate fluid movement benefit directly from the need
to avoid detachment. Flow added periodic motion to the methods listed below,
rather than the conventional BLC methods, involving the continuous injection or
removal of large quantities of momentum and mass. Nonetheless, periodic
momentum addition can achieve the same degree of control as conventional BLC,
with a major difference: costs as regards the complex intake, is not so much from
variables to magnitude orders. Over the last decade numerous researchers have
researched active flow regulation using periodic arousal. Periodic excitement is
attracted by technology advances which reduces its integration complexity it into an
aircraft taken along with experimental findings which demonstrates the ability to
control separation of flow effectively through periodic excitement. One of the key
benefits of daily excitement for detachment controls is that complex technique is
dynamic efficient in contrast to stable dynamic transmission methods. Effectiveness
of periodic excitation is attributed in a part to excitation of the frequency flow
which corresponds to the natural instability of the separation layer of shear. One
further benefit of periodic arousal is that there is no need to link the actuation
systems with a supported compressor or vacuum system by using a zero-net mass-
flux excitation. A strong and effective separating flow control is possible with null-
net-mass-flux devices that only require electric inputs. In this separation control
process, curvature is thought to be a major part of the relation between the resulting
wavelength of excitation and the surface curvature radius. In high-surface curved
areas, optimum TE flap defection for the same excitement position on the TE flap
changed substantially. efficiency when simultaneously controls are applied at both
sites. While using the same Cp, LE stimulation was more effective than a mere
high-frequency arousal. If, however, TE flap excitation and LE excitation were
mixed, better results were achieved when high-frequency pure sinus LE excitation
was used. [12]

Laser Doppler Velocimetry (LDV) System: Airfoil NACA 634-021T of chord
span for first set of more than half dozen airfoils ¢=102mm and span (S)
=203mm.The chord span for second rest of airfoils ¢ =102mm and width (s) =
305mm respectively the leading edge of the six airfoils are located in a span wise
direction. Two wave lengths of 0:25chord and 0:50chord with three various 0.25
interval amplitudes were preferred. Laser Doppler Velocimetry (LDV) System is
used to monitor free stream velocity at 6.5¢ (at velocities=1.0, 1.4, and 1.8).Six-
component waterproof weight cell incorporated within the pitch—yaw instrument is
used to compute the forces and moments on 203mili meter span airfoil. Using free
stream lively pressure , the plan form area and the calculated data were converted to
respective coefficients. Effect of Amplitude: The baseline foil Cl continues to rise at
a reduced pace up to 21 deg, above which it stands. At this angle of attack the
average Cl of 1,13 is reached. The foil in the eight sections is slightly weaker than
the base foil. And eventually matching the post stall of lift baseline foil at AOA =
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26 degree. Effect of Wave length: The effects of difference in wavelength are
minimal for the lift and drag co-efficents of two leading -edge protuberance
wavelength. Pitching Moment: The energy for the two smaller protuberance
amplitude foils like four-S and eight-S are normally very similar to baseline foil
values up to 10 degrees AOA=10.[13]

Seperation Bubble: The considered airfoil is Eppler 387 airfoil which is to be studied
under experimenting and observing it under various conditions. As we know Reynolds
number is the key factor to apprehend the outcome of the aerodynamics to a structure.
Differentiating the low and high Reynolds number about, the boundary layer separation
and vortex shredding. Basically tests in the low turbulence pressure tunnel gives that these
are unstable, therefore the shedding frequency was to be determined linear stability
analysis. Therefore gives two dimensional vortex shredding is responsible for formation
of the low Reynolds number separation. Thus the numerical experimentation was taken to
attain the magnitude of compressibility factor, about the chord in a ¢ type mesh. As
computing and the solving for the moderate usage of idea goes on for various Reynolds
number, angle of attacks and there effects. Analysing about shedding ability and shear
layer, structural factors and physical separation about the time interval about the
separation points, reattachment points and bubble lengths. Hence, we have understood the
periodic vortex shredding that is caused by in- viscid instability wave. Also the vortex
shredding controls the laminar separation of the bubble in presence of small scale
turbulence. We can conclude by saying increasing Reynolds number reduces unsteady
main separation region down, reduces the separation angle, and shortens time average of
separation bubble [14]

vortex generators with or without a Gurney flap:Generated airfoil and the current
experiment in the 7-by-10-ft Wind Tunnel was performed. This facility is a part of the
closed-loop wind tunnel, wind section of 15 ft with a constant height of 7 ft. with a
deviation of 1 percent and a width of 10 feet. The airfoil had been applied with a total of
200 pressure taps for An integration of the center line pressure distribution determined
the lift and pitching-moment coefficients. Incorporation static and total pressures,
measured with a 0.7 chord wake rake downstream of the tip of the airfoil ,determined the
drag coefficient. Clean baseline configuration, and then Gurney's pad altitudes were
reached first of 0.5 to 2% chord without vortex generator press distribution and wake
surveys. Additional Gurney panels can also be used in conjunction with the baseline
configuration to achieve a large lifting increase. Effects of vortex generators with or
without a Gurney flap has been investigated. Impact of vortex generators on and out of
the Gurney flap coefficients. It can be shown that by adding vortex generators to the basic
setting, the flux separation from an angle to attack is delayed by 12-19 degree and the
lifting coefficient is increased by 23 percent. However, it is evident from the drag polar
that the parasite drag associated to the vortex generators is responsible for a major drag
value at small and modest lifting coefficients.

A) With little drag development. The Gurney flap can be very large in the elevation of
only part airfoil

B) Delayed flow separation and the average lifting coefficient of a trailing edge stall are
increased by vortex generators

C) The significant increase in Drag associated with these devices indicates that they must
be included into a high-lift system by placing them at the top edge of the flaps.[15]
Co-flow Jet

This experiment is carried out to learn the lifting, drag and stall reduction process in the
plane mixing of a plane airfoil with co-flow. And some methods also use the behavior of
the CFJ airfoil mixing process, such as the digital component imagery velocimetry, flow
simulation and aerodynamic forces controls. It can be seen that the mix of the wall and the
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main flux are dominant with low AOA and low momentum coefficient, and the CFJ
establishes the upstream flow line between both the counter-turned vertical shear layer at
high attack angle with flux separation. The broad vortex structure disappears and the
saddled point travels downstream at a high attachment Angle and eventually vanish when
the flux is attached as the momentum coefficient is augmented at the lower angle of
attack. [16]

4. Conclusions

Various authors came out with tremendous and multi functional solutions By using the
any of above methods the results varies as from different methodologies in fact those In
the immediate downstream area, passive vortex generators are intelligent for 0.1 times
the chord to re-associate a separate flow . Due to Selig software, stall delays can be
corrected to the degree. Can use the extracted 3D airfoil values to adjust the stall delay
software. Avoid greater adverse pressure gradients without separation and increase the
lift and minimize airfoils 'drag at incidence angles and flap distortions where flow is
isolated otherwise. The flow confirmation for the AOA range of 17.5 degrees shows
significant improvements in elevation up to 100 per cent and decreases in pressure drag
to 45 per cent. There have been several measurements showing that for the actuated
cases the ratio L to Drag D increases for the AOA =4 ° to AOA = 20 °. The resultant
sound injection is the field around the partition point The input of sound data often
ranges from reading to reading of 100 Hz at a level of about 115 db. Utilization of a
mechanical flapping model for formulating and regulating the oscillatory flow field
conditions to delay the division of the boundary layer at the trailing edge was convinced
and encouraged by the clear depicted Analytical and computational results. The
Utilization of the periodic excitation and steady suction devices to delay the flow and
boundary layer separation upstream wind flow even under extreme flow velocities.
Details compared to steady blowing and suction (periodical) were compared and
satisfactory results regarding the amplitude of the most effective frequency were
achieved. However many authors has worked in various modification and played vital
with the airfoil configuration in terms of angle of attack and flow separations still few
research works can be prepared with feather and bird wing elementary and
experimentally concepts which would be adding support to the existing concepts and
experimental values and the future researchers.
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