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The Dynamic Analysis of A Nonlinear Hingeless Blade System With

Dynamic Stall Effect
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Abstract

In this research, a new three-dimensional dynamic
wake model, ONERA dynamic stall model and
nonlinear rotor blade flap-lag-torsion model will be
coupled together. The generalized dynamic wake
model employed is based on an induced undetermined
time dependent coefficients as aerodynamic states.
The Galerkin’s method and Duncan polynomials are
used to expand this nonlinear coupled equation into
dynamic equation in time domain. This is the first
time dynamic stall model and dynamic wake theory
coupling with nonlinear rotor blade structural
dynamics. In this research, the dynamic response of
the nonlinear isotropic and homogeneous blade rotor
system will be studied. The results could be used
directly to the main rotor preliminary design or
performance evaluation. Some of the physical
meanings behind the nonlinear dynamic stall effects
on rotor blade system would be discovered through
the study of coupled system’s dynamic response.
Keywords: Helicopter, Wake, Dynamic Stall.
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