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Numerical Simulation of Unsteady Full Passage Flowsin an Axial Compressor Rotor
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Unsteady full passage flow fields at a near-stall operating condition in an axial compressor rotor has been
investigated by RANS simulation. The simulation has captured the nature of the rotating stall inception. It isfound
that the stall cell is part-span type and consists of a tornade-type separation vortex linking from blade suction sur-
face near the tip to the casing. The spiral-type breakdown of the tip leakage vortex causes the interaction between
the leakage vortex and the adjacent blade |eading edge, thus resulting in the formation of the tornade-type vortex.
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Fig.1 Vortical flow structure at rotating stall inception
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(a) Casing pressure distribution

(b) Identified vortex cores

Fig.2 Instantaneous flow field at rotating stall inception
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