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Analysis of Rotordynamic Loadings from Circumferentially Non-uniform Flow
HU Xuan',ZHANG Qiang?, DAl Hong-liang*
(1. College of Mechanical and Vehicle Engineering, Hunan University, Changsha 410082, China;
2. Chinese Flight Test Establishment, Xi‘an 710089, China)

Abstract: The dynamic loadings on axial turbine rotors were analyzed with circumferentially non-uniform flow conditions. Assuming
the circumferential distribution of the flow could be expressed as a cosine function in the first harmonic form, the flow in the blade passage
with blade tip clearances was described by two-coupled-actuator-disk model, and the dynamic loadings on the turbine rotor were obtained
by the harmonic analysis method. The effects of several flow parameters in different axial positions were analyzed, and the non-uniform flow
due to the eccentric rotor was discussed, and then the dynamic loadings were predicted under the condition of unsteady flow. The results
show that non-uniform flow with the form of first harmonic can produce additional forces on the rotor, which may exert influences on the
rotordynamic performance. The additional loadings can be affected by the unsteady non-uniform flow, which can't change their directions in
the moving coordinate system.
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