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Fig.1 Picture of blade tip abrasion
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Fig.2 Sketch map of blade tip slope angle
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Table 1 Verification Results for grid independence

Pk % Vot | BOTTRHRECR MR
3071 1.00000 1.00000 1.00000
5077 1.00247 1.00307 1.00000
7075 1.00330 1.00418 0.99430
9073 1.00335 1.00425 0.99430
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Fig.3 Numerical mesh
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Fig.4 Compressor flow-pressure ratio performance
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Fig.5 Compressor flow—efficiency performance
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Table 2 Comparison of rotor performance of different tip

slope angles

- Haapst W {E BT LR i

bk BeR LS ML
CASE-INI 0.99979 1.00000 0.95653 1.00000
CASE-5de 0.99979 0.99883 0.95758 0.98291
CASE-10de 0.99959 0.99718 0.95794 0.86040
CASE-15de 0.99918 0.99542 0.95864 0.77778
CASE-20de 0.99897 0.99295 0.95876 0.71795
CASE-25de 0.99856 0.99048 0.95899 0.68091
CASE-30de 0.99814 0.98743 0.95911 0.52991
CASE-35de 0.99753 0.98461 0.95935 0.51282
CASE-40de 0.99670 0.98144 0.96029 0.41595
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Fig.6 Variation of rotor performance with tip slope angle
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Fig.7 Radial distribution of rotor pressure ratio
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Fig.8 Radial distribution of rotor efficiency
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Fig.9 Radial distribution of relative flow angle at

rotor outlet
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Fig.10 Mach number contour at 95% blade span of
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Numerical Simulation of Different Tip Slope Angle Effects on Aerodynamic
Performance of a Compressor Rotor

Wei Wei

Hunan Key Laboratory of Turbomachinery on Small and Medium Aero-Engine, AECC Hunan Aviation Powerplant
Research Institute ,Zhuzhou 412002, China

Abstract: By adopting numerical simulation method, a three-dimensional simulation analysis of a compressor rotor is

carried out. The effects of different tip slope angles(a) formed after blade tip abrasion on the rotor aerodynamic

performance are compared in detail. Research indicates that with the increase of the a, the maximum pressure ratio

and peak efficiency and surge margin decrease more seriously. But at the design pressure ratio point, the rotor

efficiency slightly increases. The a affects the radial distribution of the load in about 25% of the rotor tip region, but it

affects the efficiency distribution of almost the whole blade channel. When the a exceeds 5 degrees and 25 degrees,

the surge margin of rotor will produce a large attenuation.
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