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Passive

Vortex generator

9 Roughness

10 Active Flow Controllers (AFC)
11 Synthetic jet

12 Continuous blowing

13 Deep dynamic stall
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1 Film cooling

2 Adiabatic heat transfer
3 Performance (L/D)

4  Lift coefficient

5

Drag coefficient
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6  Angles of attack
7 TAU-0015
8 Tangential to Boundary Layer (TBL)
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1 Suction surface
2 Airfoil

3 NACA

4 Amplitude

5 Reattachment
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Computational Fluid Dynamic (CFD)
URANS

Implicit

SD7003
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Fig. 1. (a) TBL opening configuration and the computational grid close to opening (b) SD-7003 geometry and struc-
tured computational domain
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Fig. 2. (a) Lift and drag coefficients at incidence of 16° (b) Pressure coefficient distribution over the airfoil
at = 13° for different computational grids
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Fig. 3. (a) Lift coefficients (b) Drag coefficients of SD7003 airfoil with Reynolds number of 60,000 at different
incidences
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Fig. 4. Distribution of (a) Pressure coefficient at of 8° and (b) skin friction coefficient at of 4°over
the airfoil at Reynolds number of 60,000
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Table 2. Range of Design Variables
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Table 3. Genetic Algorithm characteristics applied in AFC optimization study
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Table 4. ANNs characteristics used in AFC optimization study
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Fig. 5. Convergence plots of (a) Genetic algorithm coupled with ANN (b) ANN trained by 2D-URANS outputs
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Table 5.0ptimum design variables ranges of using continuous blowing and synthetic jet actuators
at incidence of 16°
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Fig. 6. Objective function value versus (a) opening location (b) opening width/diameter (c) actuator veloc-
ity amplitude (d) non-dimensional frequency of Synthetic jet at Reynolds number of 60,000 and = 16°
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Fig. 7. Distributions of (a) pressure coefficient and (b) skin friction coefficient over the airfoil using continu-
ous blowing and synthetic jet
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