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Influences of axial positions of grooved
casing treatment on stall margin improvement

WU Yarrhui', ZHANG Hac guang',/ CHU Wuli',- DANG Chun-ning’

( 1. School of Power and Energy, Northwestern Polytechnical University, \Xi" an:710072, China;
2 The Second Artillery-Engineering College, X1 an 710025, China)

Abstract: Experimental and numerical investigations wereconducted to study the effects
of axial pesitions of, circumferential~grooved casing treatment on compressor performance.
Experiments of, three\ different ‘axial positions~of circumferential grooved casing treatment
were performed in a subsonic rotor. The experimental results show that three axial positions
of groove casing treatment extend the steady operating range of the compressor at two rota
ting speeds. Groeve with unchanged axial position has the best effect in extending the steady
operating range, followed by the backward axial position moving. The calculated overall
tendency for stall margin improvement fitted well with the experiment. The fundamental
flow mechanism was obtained by irr depth analysis of the flow-filed at the blade tip, based on

the effect of circumferential grooved casing position on the compressor performance.
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Fig.1 Schematic figure of circumferential

groove casing treatment
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Table 1 Basic geometry parameter of

[4] 1/7

circumferential groove

’ / mm 6 0 -6
( / )/ % 38.4 38.4 38.4

1 / 5.45  5.45 5.45

/ mm 18.2 18.2 18.2

0. 61, 1. 94, 30, 2

0.149 m, 15 200 r/ min, NUMECA FINE
1. 25, 0. 92.

Euranus . Jameson
’ ’ : Baldw irr lomax
’ Navier Stokes

’ ’ Runge Kutta

, ) 1 65 %
1= 6,0, 49x 9( x x ),

6 mm. 18. 2 mm.

0.32 mm.
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Fig.2 Grids for blade passage and casing treatment
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Fig.3 Performance of rotor n= 0. 534
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Table 2 Experimental and calcul ated

stall margin improvement

ml % ml %
A 7 7.57 10.3
B 7 10.05 14.9
C 7 4.82 8.7

3.2
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