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Identification of Unsteady Transonic Aerodynamic Forces
Based on Neural Network

ZHU Yaoyuan,HAN Jinglong

(College of Aerospace Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing Jiangsu 210016, China)

Abstract: Based on RNN neural network model with time memory and considering the characteristics of the influence of previous
input and output on current output, the unsteady aerodynamic model of NACAOO12 airfoil in transonic stage is established by
RNN method. The transonic aerodynamic coefficients of NACAOO12 airfoil with frequency conversion pitching around its rigid
center are calculated by CFD as training data, and the transonic unsteady aerodynamic model is established. The aerodynamic co-
efficients of NACAOO12 airfoil for pitching simple harmonic vibration are predicted by the established unsteady transonic aerody-
namic model and compared with those calculated by CFD. The results show that the model has a good ability to approximate the
nonlinear unsteady aerodynamic force. For the transonic two-dimensional airfoil, the model can be constructed more quickly than
CFD, and can predict the aerodynamic force of simple harmonic vibration at different frequencies more quickly and accurately.
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