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Fig.3 The aerodynamic parameters of NACA0012 and the

optimal airfoils under the adaptive optimal control
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Table 1 The comparison of C;, C4 and L/D of the optimized and initial airfoils at different working conditions

o NACA0012 The optimal airfoil(t = 15) Increasment (%)
Re a(®) S— 2 S—
¢ o] Cy LD ¢ Cy L/D AC, ACy AL/D
1000 10 0.397 0.093 4.287 0.505 0.084 6.035 27.363 —9.507 40.778
1000 12 0.481 0.125 3.827 0.606 0.120 5.030 26.068 —3.973 31.428
1000 14 0.587 0.172 3.405 0.700 0.170 4.103 19.191 —0.738 20.474
2000 12 0.482 0.132 3.619 0.712 0.149 4.773 47.658 12.524 31.879
3333 12 0.580 0.153 3.761 0.811 0.179 4.506 39.969 16.994 19.826
5000 12 0.868 0.194 4.440 0.868 0.181 4.774 —0.053 —6.743 7.541
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OPTIMAL ADAPTIVE CONTROL OF UNSTEADY SEPARATED FLOW
WITH A SMART BODY SURFACE Y
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Abstract Combined with the moving boundary CFD method, the authors developed a new real-time optimal

control strategy which can be used to adaptively change the shapes of body surface to improve aerodynamics

properties. For airfoils with fixed angle of attack and under pitching motion, the results show that with the new

method, the aerodynamics properties of the optimized airfoil can be improved remarkably, and the aerodynamics

characteristics of the optimized airfoil at different angles of attack are all superior than the original airfoil.

Key words optimal control, smart surface, moving boundary, large angle of attack, airfoil, flow around,

unsteady flow separation
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