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displacement based on ARMA/ROM method
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Flutter Analysis of Hypersonic Airfoil Based on Rudder
Reduced Order Model

JI Yu,HAN Jinglong
(College of Aerospace Engineering of NUAA Nanjing University of Aeronautics and Astronauties,

Nanjing Jiangsu 210016, China)

Abstract : The study on aerodynamic reduced order problem in hypersonic environment is based on Autoregressive Moving Average
(ARMA) method. Time — domain flutler analysis is carried out by establishing the state space form of aerodynamic ARMA/ROM
and coupled with the structural modal superposition method. Firstly, generalized type 3211 displacement input is used as training
input whose band width is better. The key training process is completed, and the general aerodynamic coefficient as the training
output is obtained. On this basis the parameter estimation of ARMA models is carried out by using MATLAB system identification
toolbox. Finally, the verification of aerodynamic reduced order model is completed. The results show that the establishment
process of aerodynamic ROM is simple and reliable, and to some extent, it reflects the characteristics of engineering application.
In the working condition of limiting Mach number, the flutter calculation efficiency which is based on the aerodynamic ROM is
significantly increased than the traditional CFD method.
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