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Internal Flow at Developed Model Stage in Centrifugal Compressor
with Vaned Diffuser
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Abstract: The internal flow at model stage in centrifugal compressor with 3D centrifugal impeller
and vaned diffuser is investigated by numerical simulation, the external performance at model
stage is determined by experiments. The internal flow at model stage and the total pressure loss,
as well as their influences on the stage performance, are analyzed. The results show that the
centrifugal compressor at the model stage well performs with a very flat efficiency curve and the
average efficiency gets as high as 82%. However, a wake region can be obviously observed at the
outlet of the impeller near the shroud and the suction surface of the impeller when it runs under
design flow rate condition. When the flow rate is greatly lower than the design level, the flow
region near the pressure surface of the diffuser vane cannot keep effectively stagnant, leading to
an extra loss of energy. When the flow rate is greatly higher than the design level, the airflow
notably impinges on the pressure surface of the diffuser vane, and a large vortex region generates
near the suction surface of the diffuser vane. The vaned diffuser performance depends upon the
internal flow conditions during different operations. The predicted performance curve at this

stage coincides well with that obtained by experiments.
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