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Table 1 Airfoil performance of initial and optimized

profiles
Initial Design Design Design Design
airfoil casel <case2 «case3 case4
Cy 0.01054 0.00113 0.00160 0.00121 0.00207
C 0.45050 0.44933 0.44856 0.44917 0.44815

thickness 12.09 10.90 12.08 11.50 12.06
contain area 823.17 776.55 848.80 823.09 823.82

— initial pressure distribution
-1.0 — result of design case 1
--- result of design case 2
-15 -~ result of design case3
--- result of design case 4
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Fig.2 Pressure distributions on optimized airfoils
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Fig.3 Lift and drag history of design procedure
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CONSTRAINED OPTIMUM CONTROL THEORY: APPLICATION TO
AERODYNAMIC DESIGN Y

Tang Zhili?
(College of Aerospace Engineering, Nanjing University of Aeronautics & Astronautics, Nangjing 210016, China)

Abstract . The constrained optimum aerodynamic design method is developed in the framework of control
theory in order to implement all the constraints implicitly and automatically. With the constrained adjoint
method developed in this paper , only the boundary condition of adjoint equations and the gradient computation
need to be modified slightly as compared with Jameson’s original unconstrained formula, other terms are
maintained the same. It turns out that the control theory based optimization method is very suitable not only

for the designs with a large number of design variables but also for the designs with constraints.

Key words optimum control theory, aerodynamics, constrained optimization, adjoint methods, constrained

adjoint equations
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