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Investigation and control of centrifugal compressor inlet flow field
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Abstract;: Three-dimensional numerical simulation was conducted on a turbocharger cen-
trifugal compressor to study the inlet flow field of the design point and the points near surge
at different rotating speeds; inlet guide vanes on the shroud of centrifugal compressor were
presented as a flow control method based on the inlet flow field study and verified by experi-
ment. Investigation shows that the pressure difference of the pressure side and suction side
of the blade near surge leads to tangential velocity near shroud in the inlet flow field opposite
to the impeller rotating direction, and the tangential velocity increases with the growing im-
peller speed; at the design point, there are two opposite tangential velocity areas before each
blade pressure side and suction side and the area of tangential velocity opposite to the impel-
ler rotating direction is not limited to the area near shroud. Inlet guide vanes on the shroud
can decrease the tangential velocity opposite to the impeller rotating direction near surge ef-
fectively, and experimental result shows that the centrifugal compressor pressure ratio is im-
proved by 3. 4% and the efficiency by 3. 0% at 90000 r/min near surge. The overall perform-

ance is improved.
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Table 1 Main parameters of investigation points

in flow field

5T A 33/ (r/min) Wi/ (kg/s)
1 90000 0. 45
2 90000 0. 32
3 80000 0. 29
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