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Research on vortex structure near tip clearance in a highly loaded
compressor cascade based on oil flow pattern

GAO Limin', LIN Shiyan', LI Ruiyu?, ZHAO Lei'

(1. National Key Laboratory of Aerodynamic Design and Research, School of Power and Energy,
Northwestern Polytechnical University, Xi’an 710129, China;
2. School of Aerospace Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Through the oil flow experiments on the tip clearance flow of a highly loaded compressor
cascade under different attack angles and Mach numbers, the oil flow patterns on the tip wall and suction
surface of the blade were clearly captured, and the vortex structure of the blade tip was studied by
topological analysis. The results showed that there existed six key vortices in the tip region of the
compressor blade: tip leakage vortex, tip separation vortex, tip secondary vortex, horseshoe vortex and
induced vortex; the increase of the attack angle of the incoming flow led to the increase of the blade load
and the change of load distribution, the position of the maximum pressure difference was advanced,
leading to the leakage in advance, yielding an obvious influence on the vortex structure of the flow field.

On the contrary, the change of Mach number had little effect on the vortex structure.

Keywords: highly loaded compressor; tip clearance; oil flow pattern; tip leakage vortex;

vortex interference
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Table 2 Formulation of oil flow
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