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Abstract ;:In order’to investigate the evolutionary tendency of the compressor rotor’s re-
al rotating environment and explain its associated flow mechanism, the filament traces meth-
od was used for flow field visualization in a low-speed axial compressor rotor. And the un-
steady multiblade-passage numerical simulations were also carried out to study the flow field
characteristic of the blade tip region and its formation mechanism. Based on experimental re-
sults, the evolution processes of the complex flow inside the rotor passages were seen clearly
as the compressor was throttled towards the stability limit. The results show that as the
rotor’s mass flow is reduced, the trajectory of blade tip leakage flow moves upstream to-
wards the leading edge of the blade tip. When the compressor is operating near stall condi-
tion, the interface between the main flow and the tip leakage flow is nearly parallel to the ro-
tor leading edge plane at the blade tip. Meanwhile the large backflow region appears on the
suction side of the blade tip, and the backflow is found to be collected at the leading edge
near the blade tip. And the further research shows that the axial momentum ratio of the tip

leakage flow to the main flow in the clearance region increases as the flow coefficient decrea-
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ses, serving as a mechanism for the forward movement of the tip leakage flow and the

growth of the backflow region.
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Fig. 2 Convergence history of mass flow and static

pressure at near stall point
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Fig. 3 Comparison of numerical simulation and
experimental results on pressure rise

performance of compressor rotor
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Fig. 6 Relative velocity streamlines of blade tips at
different positions under different condition

points at 1200 r/min
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