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Effects of Asymmetric Tip Clearance on Axial
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Abstract: Asymmetry of rotortip clearance in compressors always exists to some extent. To

investigate the effeets of rotor tip clearance asymmetry on compressor performances, a series of

nonax isymmetric tip clearance casing configurations were designed and experimented on a low

speed, axial flow compressor/with a single rotor. For each geometry, experiments were taken

under both 5059 r/min_and 8130 r/min conversion velocities. According to the experiments,

several phenomena could be obtained: (1) With tip clearance asymmetry increasing, the stall

points on compressor performance curves shifted to the lower right, compared with the solid

casing and symmetric tip clearance. To evaluate such shifting effects quantitatively, two

parameters were defined. (2) With tip clearance asymmetry increasing, the average stall

performance was also decreased. (3) On the other hand, however, the size of the stall-unstall

hysteresis loops on the performance map decreased with the increasing of the tip clearance

asymmetry, which showed that it was easier for the compressor to recover from stall- As a whole,

the experimental results showed that, such treated casings were detrimental to the com pressor

performances.
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Table 2 Results of different configurations
Ger at stall Pressure ratio ACH % ACH % Efficiency at
No point ( kg/s) at stall point stall point
M corl Teor2 Teor 1 Meor2 Neorl Neor2 N orl M cor2 M corl M cor2
1 2.9934 1.8259|1.0718 1.0277 — — — — 0.8683 0.8752
2 |3.1070 1.9087 | 1.0701 1.0272| - 3.7950 - 3.0115 - 3.7930 - 4.3846 |0.8564 0.8963
3 3.1654 1.9871|1.0708 1.0272 | - 5.7460 - 8.8285 - 5.5221 - 81571 |0.8780 0.9062
4 [3.3182 2.0823(1.0677 1.0267 | — 10.8505 - 14.0424 | - 10.1341 - 12.4073 | 0.8638 0.8930
5 3.3400 2.0882|1.0695 1.0268 | - 11.5788 - 14.3655 | — 10.5783 - 12.6377 [0.8611 0.8844
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3 Effects of large asymmetric clearances

on total pressure ratio
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