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Mechanism of influences of axial positions of axial skewed slot

casing treatment on a compressor performance
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Abstract: Two investigations were performed for an axial-flow compressor rotor to ex-
plore the effects of\axial positions of axial skewed slot casing treatment on the rotor perform-
ance. The steady operating range of compressor rotor was extended and the compressor effi-
ciency was reduced with all casing treatments in the experimental and numerical investiga-
tions. The abilityto improve the rotor steady operating range was the best when the axial
position of casing treatment was unchanged. The ability was depressed obviously by moving
the axial position of casing treatment backwards. The degree of damage on compressor isen-
tropic efficiency was decreased when the axial position of casing treatment was moved for-
wards or backwards. The detailed analyses of the flow-filed in compressor with casing treat-
ment indicate that, the development of tip leakage vortex could not been restrained by mov-
ing the axial position of casing treatment backwards, and the pumping ability of slot was re-
duced likewise, thus weakening the effect of extending the steady operating range of com-
pressor; the work of blade forcing on air in the blade tip was not only increased, but also
the flow loss caused by tip leakage flow and secondary flow were reduced when the axial po-
sition of casing treatment was moved forwards or backwards, making the rotor isentropic ef-

ficiency increase if compared the slot with axial position unchanged.
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Table 1 Design parameters of rotor

S8 Ml

Bt e/ (kg/s) 5.6
BT A5 4 R 0.905
BB L 1. 245
R TAEREE/ (r/min) 15200
Litgsdia 0.61

LI ¢ 30

M R BX 1.94

5 EBAZ [7] [t/ mm 0.32
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Fig. 1 Configuration of casing treatment
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Table 2 Basic geometry parameters of axial

skewed slot casing treatment

b AL [ 2
A B C
£ /mm 11 11 11
o R A% 0. 608 0 —0.362
FEEE R/ % 67 67 67
A m /) 60 60 60
R S%RZ I 0.5 0.5 0.5
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Fig. 2 Sketch of tip clearance delamination and

rolor/slator interface
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Fig. 3 Grid for blade passage with casing treatment
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Table 3 Experimental and
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Fig. 5 Relative Mach number and tip leakage

streamlines at the blade tip (time average value)
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(A casing treatment)
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Fig. 7 Static pressure of a section in slot (time average value near shroud)
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