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Unsteady flow fields in a transonic centrifugal compressor at near-surge conditions have been investigated by
detached eddy simulations (DES) using 400 million grid points. The simulation results show that the flow field in
the impeller at near-surge is dominated by the blade stall near the full-blade tip of impeller, which causes the huge
reverse flow region near the shroud wall. It is also found that the rotating stall with large reverse flow regions
plays a major role in the flow field in the diffuser at near-surge.
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Fig. 1 Test centrifugal compressor
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Fig. 2 Computational domain of test compressor
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Fig. 3 Computational grid (every 2 lines)
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Fig. 4 Total performance of test centrifugal compressor
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(c) t* =125.8

Fig. 6 Radial velocity distributions near diffuser hub wall at peak pressure-rise point
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ional plane at peak pressure-rise point
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Fig. 8 Vortical flow field in impeller at near-

surge point
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Fig. 9 Circumferentially-averaged flow field on meridional plane

at near-surge point
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Fig. 10 Radial velocity distributions near diffuser hub wall at near-surge point
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Fig. 11 Frequency spectra of pressure fluctuation on

diffuser hub at near-surge point
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(c) t* = 657.8

Fig. 12 Radial velocity contours in diffuser region at

near-surge point

~ | m
‘ l ..
scroll —k— exit measurement pipe .
=e——————

Fig. 13 Mach number contour on meridional plane of

exit pipe at near-surge point
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