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Multi-Modal Interaction and Flow Instability of Flow around an
Airfoil at Low Reynolds Number

.1 R 2 . .1
Kang Wei , Dai Xiangyan®, Liu Ning
(I.College of Astronautics, Northwestern Polytechincal University, Xi’an 710072, China j

2.School of Aeronautics and Astronautics Engineering, Air Force Engineering University, Xi’an 710043, China

Abstract: Multi-mode interaction mechanism of flow around an airfoil is presented from viewpoint of nonlinear dy-
namics. The relationship between coupling effect and flow stability is studied. The flow around an airfoil is simulated
using characteristics finite element method and then the database of unsteady flow field is established accordingly.
In order to analyze flow stability and flow pattern, the dominant modes are extracted with Proper Orthogonal Decom-
position. Furthermore, the interaction among the distinct modes of airfoil flow is analyzed, and the relationship be-

tween multi-mode interaction effect and flow instability in nonlinear fluid dynamic system is given.

Key words: airfoils, angle of attack, computer simulation, dynamics, finite element method, flow fields, Hopf bi-
furcation, Navier-Stokes equations, stability, Taylor series, flow around an airfoil, flow stability, mo-

dal interaction, nonlinear dynamics, Proper Orthogonal Decomposition





