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Abstract: The proper orthogonal decomposition (POD) technique in the analysis of turbulent coherent
structure is applied to the flow stability analysis of the centrifugal compressor vaneless diffuser, and the
combination of this technique and the Galerkin projection method can establish a reduced-order model of
the flow field inside the vaneless diffuser. The main flow modes of the unsteady flow field inside the vane-
less diffuser at a certain inflow inlet angle are extracted by the proper orthogonal decomposition tech-
nique ,and the flow control equations are projected to the space composed of a finite number of proper or-
thogonal modes by the Galerkin method, then a reduced-order model of the flow stability of the vaneless
diffuser is obtained. The calculation results show that the model can judge the flow stability of the diffuser
at different inflow inlet angles. The calculation results of the reduced-order model compare with the nu-
merical simulation results of the flow field and the linear stability prediction results to verify the rationality
of the reduced-order method.
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