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Investigation of Tip Leakage Vortex in Compressor at Design Condition
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Abstract: SPIV is applied to a large scale low- speed compressor facility. The instantaneous velocity and vorticity dis
tributions in several cross sections are successfully measured in the tip region of the compressor rotor at design condr
tion. Based on the measurement results, the generation, evolution, unsteadiness and breakdown of the tip leakage
vortex are analyzed in detail in the paper, and four main factors on the instability of the tip leakage vortex ( adverse
pressure gradient, Coriolis force, casing shear flow and turbulence intensity) are aso discussed.
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(Left: Veloty w distribution; Middle: Velocity v distribution; Right: Corresponding vorticity distribution)
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Fig. 3 Two instantaneous measurement results at 40% chord at design condition
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Fig. 5 Two instantaneous measurement results at 60% chord at design condition
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Fig. 7 Two instantaneous measurement results at 80% chord at design condition
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Fig. 9 Two instantaneous measurement results at 110% chord at design condition
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Fig 12 Coriolis force on streamw ise vortex in compressor
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