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Numerical Investigation on Flow Field of Impeller
Front-Side Cavity for Shrouded Impeller
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Abstract: A shrouded impeller and its cavities were numerically simulated to investigate the flow field
structure in the Impeller Front—side Cavity (IFC) and also the effects of the IFC and its leakage flow on the im-
peller. Tt concluded that at design mass flow, compared with the conventional case without including cavities,
the pressure ratio remains almost unchanged and the efficiency is reduced by 0.82% in the case including cavities
without leakage while the pressure ratio and efficiency in that including cavities with leakage are reduced by
3.7% and 2.4%, respectively. The pressure distribution inside the IFC is of radial equilibrium, and the tempera-
ture is higher than that in the main flow. There is a circulation inside the IFC, and considering the air circulation
between the IFC and impeller main passage, a dual circulation flow field structure is observed in the shrouded
impeller. The leakage flow could increase impeller total axial thrust .At design mass flow, total axial thrust of the
case with leakage is 3.17 times of that without leakage.
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Name Computational domain Number of grid
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Fig. 4 Computational domains of Case A & B
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