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Airfoil Optimization of Tiltrotor Aircraft Forward Flight
Mode Based on Isight

Zhao Guang, He Guoyi, Wang Qi, Luo Yun, Wang Zhen
(School of Aircraft Engineering, Nanchang Hangkong University, Nanchang 330063, China)

Abstract: As one of the main development trends of the next generation rotor-crafts, it is of important signifi-
cance to study the aerodynamic optimization design of its wings for improving the flight performance of tiltrotor
aircraft. NACA2412 is employed as the benchmark airfoil. Firstly, the airfoil parameterization is carried out by
Hicks-Henne method and the design variables is determined; Secondly, the softwares of Isight, mesh generation
and flow field solver are used to build airfoil automatic optimization platform; Then, a surrogate model based on
optimal Latin hypercube design(Opt LHD) and radial basis function(RBF) is adopted, and multi-island genetic
algorithm(MIGA) is used to optimize the airfoil; Finally. the optimized airfoil is used to generate wing and the
aerodynamic characteristics are calculated. In the optimization process, the optimization results of the two
boundary conditions are compared to prove the effectiveness of the optimization method; the rotor is replaced by
actuator disk by way of momentum source method to reduce the computational complexity. The results show
that the lift-drag ratio of the optimized wing increases by 66.03% in the forward flight state when the airfoil is
optimized according to the inflow velocity distribution along the wing span.
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