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Upstream wake wave identification based on reduced order model
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Abstract: When turbine engines work, the rotating upstream wake and downstream back pressure
waves force blades to fluctuate, which is a key factor of the engine's performance. Therefore, it is
important to study the wake and backpressure waves and their effects. However, as the structures of
engines are so complex, it is difficult to directly measure the fluctuations of upstream and downstream
flows when engines is working. It is found that the aerodynamic ROM of the blades force to the upstream
wakes and downstream pressure waves has the time domain deconvolution, which is widely used in
structural load identification. Therefore, an indirect measurement method for identifying upstream wake
and downstream pressure waves is proposed here based on the aerodynamic ROM. An identification
example of a 2D blade indicates that the first-order Volterra ROM can predicate the aerodynamic force of
the blade under wake excitation. The Tikhonov regularization method based on the Volterra ROM can

identify the total pressure wave of the upstream wake.
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