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A Study of Multi-Objective Aerodynamic Optimization Design for
Variable Camber Airfoils and High Lift Devices

Zhou Wangyi, Bai Junqgiang, Qiao Lei, Qiu Yasong, Liu Rui, Shen Guangchen

(School of Aeronautics, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract; Aiming at the synthetical optimization of the aerodynamic performance between the low-speed condition
of two-dimensional high lift devices during take-off and landing phase and the high-speed condition of variable cam-
ber airfoil during cruise phase, an aerodynamic optimization design method for high lift device based on Kriging
based surrogate model and multi-objective genetic algorithm has been developed. With the application of Adaptive
Dropped Hinge Flap mechanism, the low-speed take-off and landing performance and high-speed cruise
performance of the aircraft is improved by coupling deflection of the flap and spoiler. The position of flap hinge, de-
flection angle of spoiler and deflection angle of flap are taken as design variables; The Navier-Stokes equations are
used to predict the aerodynamic forces of initial samples; The Kriging based surrogate model is employed to estab-
lish the algebraic relation between design variables and aerodynamic forces at take off, landing and cruise, obtai-
ning four efficient prediction models for aerodynamic forces; Multi-objective optimization design with multi-objective
genetic algorithm is conducted on the basis of surrogate models. The automatic generation of computational grid is a-
chieved by the mesh deformation method based on RBF ( Radial Basis Function) when the design variables change.
On the basis of efficient global multi-objective optimization design platform, the synthetical optimization of high-
speed and low-speed aerodynamic performance is conducted; The multi-objective solution set of the Pareto frontier

is verified and analyzed, and the optimal solution with well matched high and low speed performance is selected.

Keywords : high lift device; variable camber airfoil; high and low speed; surrogate model ; multi-objective optimi-

zation; aerodynamic configurations



