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Abstract: In order to study the unsteady flow characteristics in tip region, a three-dimensional unsteady
numerical simulation of a transonic axial compressor NASA Rotor37 under multiple operating conditions
was carried out. Spectral proper orthogonal decomposition (SPOD) method was used to extract the spatio-
temporally coupled single-frequency coherent structure from the flow field in tip region for analysis. The
research results show that compared with the conventional analysis method, SPOD method can quickly i-
dentify the flow characteristics from the unsteady flow field, which is helpful to reveal the flow law in tip
region ; under the "low mass flow" condition, the flow in tip region shows a strong unsteadiness, with the
decrease of mass flow rate, the unsteady flow in the tip region increases, the fluctuation range increases,
and the fluctuation frequency shows a " step-like" decrease; the main reason for the unsteady periodic
fluctuation of the flow field in tip region is the disturbance of tip clearance leakage vortex breakage area
and the fluctuation of tip secondary vortex formed by the interaction between the breakage of tip clearance

leakage vortex and the main flow.
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