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Aerodynamic Optimization Design of the Rotor Blade of a Tilt-rotor Aircraft

Sun Kaijun, Zhang Lian, Fu Yiwei, Yu Yueyang
(Caihong UAV Technology Limited Company, China Academy of Aerospace Aerodynamics. Beijing 100074, China)

Abstract: The aerodynamic design of tilt-rotor needs to synthetically consider the different requirements in heli-
copter mode and fixed-wing aircraft mode. The multi-objective genetic algorithm based on Kriging surrogate
model is used to establish an optimization design methods for aerodynamic shape of tilt-rotor, the Latin hyper-
cube sampling method is employed to generate the initial sample points, and the Kriging surrogate model is built
to replace the numerical simulation of flow. The objective function of optimization is maximum hovering thrust
and cruising efficiency, the plane shape optimization design of tilt-rotor rotor blade is performed with the con-
straints of non-increasing hovering power and non-decreasing cruising thrust, and verified with unsteady numeri-
cal simulation and wind tunnel test. The results show that the numerical simulation results are in accord with
wind tunnel test results, and the optimization results can satisfy the design indicator.
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Fig. 1 Flowchart of optimization design
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Table 2 Flight state parameters of rotor
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