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Full-annulus Simulation Research on Single Stage Near Stall Condition
LI Wenyu, HU Jun
(College of Energy and Power Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)
Abstract: By numerical simulation method for single stage, the detailed flow field structure in the compressor near the stable
boundary is studied. For different blade heights, as the blade height increases, the greater the pressure difference of the blade, the
greater the load. The Fourier analysis of the pressure numerical probe results on the front edge of the rotor shows that there are two
static pressure disturbances with different rotation periods in the rotor circumferential direction. The pressure results at different
circumferential points analysized indicate different disturbance phenomena. Due to the existence of the tip clearance, the tip leakage
vortex is generated, which interacts with the main flow, and the vortex structure of different circumferential positions is different. For
the compressor near the stall point, the mass flow is too small, so the leakage vortex generated is limited. The classic rotation

instability does not appear in the end, but is closer to the unsteady tip self-excitation.

Keywords; compressor; full-annulus; numerical simulation; leakage vortex; self-excited unsteady
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