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Application of adaptive treatment casing in multi-stage

axial compressor

YIN Chao, YIN Yuegian, HE Xiang

(Hunan Key Laboratory of Turbomachinery on Small and Medium Aero-Engine,
Hunan Aviation Powerplant Research Institute,

Aero Engine Corporation of China, Zhuzhou Hunan 412002, China)

Abstract: An adaptive treatment casing with annular cavity guide vane was designed.
The influence of different guide vanes on the flow field of subsonic multistage axial compres-
sor was studied by means of steady numerical method. Results showed that when the guide
vane perpendicular to the rotor chord wise weakened the leading edge overflow intensity of
the blade tip, the treatment casing restrained the development of clearance leakage flow, im-
proved the flow capacity of the rotor blade tip passage, and made the compressor basically
unchanged while the speed characteristic was above 0. 8 design speed, the stability margin of
low speed was greatly improved, in which the total pressure ratio at the near-stall point in-
creased by 10. 2% at 0. 7 design speed and the near-stall flow rate expanded by 8.5% . show-
ing the strong adaptive stability-expanding ability.

Key words: adaptive treatment casing; annular cavity; flow guide vane;

multi-stage axial compressor; stability
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