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Extension of Operating Range of a Centrifugal Compressor by Use of a Non-Axisymmetric Diffuser
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In recent years, higher performance, including higher flow capacities and pressure ratios, is required of the centrifugal
compressors used in turbochargers, while compactness is also required in views of improved installability and lower costs. Due
to these mutually conflicting requirements, the internal flow velocity tends to increase and the circumferential pressure distortion
generated by the non-axisymmetric geometric nature of the discharge scroll gets harsher, and both of these result in the reduction
of the stable operating range. In an attempt to overcome this difficulty, a vaneless diffuser with a non-axisymmetric passage
geometry has been developed which can suppress the circumferential pressure distortion and consequently retard the occurrence
of the destabilizing flow conditions. Performance tests of both the axisymmetric and the non-axisymmetric diffusers confirmed

that the non-axisymmetric design can extend the stable flow range by 28% over the conventional axisymmetric design.
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Fig. 1 Schematics of test centrifugal compressor
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Fig. 2 Schematics of internal flow in centrifugal compressor
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