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Chaotic Behavior of 2-Dimensional Airfoil in Incompressible Flow

Seong-Weon Jeong, Dong-Ki Lee and Sang-Hwan Lee
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Abstract

), Dynamical System Method (523374 w4l), Lyapu

The self-excited vibrations of airfoil is related to the classical flutter problems, and it has been
studied as a system with linear stiffness and small damping. However, since the actual aircraft
wing and the many mechanical elements of airfoil type have various design variables and
parameters, some of these could have strong nonlinearities, and the nonlinearities could be
unexpectedly strong as the parameters vary. This abrubt chaotic behavior undergoes ordered
routes, and the behaviors after these routes are uncontrollable and unexpectable since it is
extremely sensitive to initial conditions. In order to study the chaotic behavior of the system,
three parameters are considered, i.e., free-stream velocity, elastic distance and zero-lift angle. If
the chaotic parameter region can be identified from the mathematically modeled nonlinear
differential equation system, the designs which avoid chaotic regions could be suggested. In this
study, by using recently developed dynamically system methods, and chaotic regions on the
parameter plane will be found and the safe design variables will be suggested.
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