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Aerodynamic ROM for Blade due to Upstream Wakes

LUO Xiao', LI Lizhou', YANG Minglei' , ZHANG Jun®, YUAN Meini'
(1. School of Mechatronic Engineering, North University of China, Taiyuan 030051, China;
2. Department of Mathematic, Taiyuan University, Taiyuan 030001, China)

Abstract: Aerodynamic reduced order model ( aerodynamic ROM ) is a new methodology for aeroelastic analyses. Nowadays,
researches about aerodynamic ROM are focused on flutter of turbo-machinery blades or wings. There is no discussion about the
aerodynamic forces of the turbo-machinery blades induced by upstream wakes, which are more common in turbo-machines and are more
important to blades safety. In this paper, a ROM method is proposed for predicting aerodynamic forces induced by upstream wakes. In
the method, the time-variant upstream wakes of flow fields are decomposed into harmonic waves by Fourier method; the aerodynamic
forces of the blades due to the upstream wakes is calculated by superposing of the aerodynamic forces of blades due to the harmonic
waves. An example of 2D blade is used to verify the proposed method. The results show that the proposed method is feasible.

Key words: wake; aerodynamic ROM; blade; Fourier decomposition



