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Effect of Casing Treatment/on' the Response to Steady
Circumferential Pressure Distortions of an Axial
Flow Compressor with Inlet Guide Vanes
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Abstract: An efficient calculation procedure was established which allowed the rapid
computation of the total pressure distortion development through any combination of rotors,
stators and clearances. T he predictions of the response to steady circumferential pressure dis—
tortion of an axial flow compressor inlet guide vanes, rotor, stator and axial clearance were
presented with four casing configurations: solid casing, circumferential groove casing, axial
skewed slot casing, and blade angle slot casing. The affects of inlet guide vanes on response
to steady circumferential pressure distortion of an axial flow compressor with four casing
configurations were obtained. In comparison with solid casing, greatest attenuation of total
pressure distortion and static pressure distortion through the rotor and stator of three casing
treatment configurations were obtained. It is obvious that effective improvement in stall mar—
gin can be achieved with three casing treatment configurations under conditions of inlet cir—
cumferential pressure distortions. Appropriate design of casing treatment configurations for
multistage axial flow compressors would be able to make axial compressors have high toler—

ant to inlet pressure distortions.
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Table 1 Attenuation and amplification characteristics of total pressure distortion
level along axial stations of the axial compressor stage
-1 0.011 79 0.0119 0. 003 84 0.003 6
0 0.011 79 0.011 70 0. 005 10 0. 006 27
1 0.011 79 0.011 76 0. 004 70 0. 005 08
2 0.011 79 0.011 72 0. 005 94 0. 006 31
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Fig.5 Predicted circumferentidl total pressure
distributions at outlet of rotor with four casing

configurations under 180Votal pressure distortion
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