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Orthogonal Modal Analysis for Rotating Stall of Two-Dimensional
Vaneless Diffuser

ZHAO Bo,WU Wei,ZHU Xiao-cheng, DU Zhao-hui
( School of Mechanical Engineering, Shanghai Jiao Tong University , Shanghai , China, Post Code: 200240 )

Abstract: In order to reveal the circumferential propagation and development process of unsteady flow in
the diffuser visually, the unsteady flow field obtained by numerical simulation is decomposed by Proper
Orthogonal Decomposition (POD) ,and the disturbance modes of different orders are identified. The spa-
tial distribution and time variation of the paired and isolated modes are analyzed. The paired modes have a
phase difference in the circumferential spatial distribution, similar vibration amplitudes and periods in
time variation ,and exhibit the characteristics of circumferential propagation in time domain. The isolated
mode is a "shift mode" ,which represents a correction to the average flow,indicating that the average flow
transitions from one state to another. The amplitude information of each mode at different times is recon-
structed , and the Fourier transform is performed on the amplitude changes of each mode to obtain the cor-
responding frequency information , which is then compared with the predicted results with the linear stabil-
ity method.
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Fig. 1 Schematic diagram of vaneless diffuser model
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Fig. 2 Monitoring curves of unsteady computation
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Fig. 3 Steady flow field of vaneless diffuser
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Fig. 4 Distribution of eigenvalues of pressure modes
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Fig.5 Contour of pressure modes
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Fig. 6 Amplitude curves of pressure modes
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