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Mechanism of stall margin improvement associated
with the blowing circumferential
grooved casing treatment

ZHANG Haoguang, €CHU Warli;, WU Yan hui;
DENG Weirjian, ZHANG Xia

(School of Power and Energy,
Northwestern Polytechnical University, Xi an 710072, China)

Abstract: Tangent blowing in the circumferential grooves has the effect of achieving
broader stall margin in the previous experiments. T hree dimentional numerical simulation has
been performed for a sabsonic axiakflow compressor rotor both with the blowing circumfer-
ential grooved casing treatment and archetypal casing treatment. T he calculated overall per
formance lines showed good agreement with the experiments. The mechanism was that the
blowing circumferential grooved casing treatment can achieve broader safety margin and im-
prove the efficiency compared with archety pal casing treatment. This conclusion was obtained

by detailed analyzing the flow-field at the blade tip of two kinds of casing treatment.
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Fig. 1 Configuration of rotor with the blowing
circumferential grooved
6 mm, 5 casing treatment
R 3
1
2 (
) 1~5). 2~ 4
8 R 1 3



6 963
9.3 ).
4 ,
g, 8
, 3
10, ’ 1.14
10 (
) 1: 3, 2k
( ) 184
o
B oL
= —-— R
—a— FnEM/ HE
1.08 —o— [ (HFRLY LR
—o— JE M (R Y R
106 5 3l.s 4fo 4f5 51.0 5.5
3 OV b /kg/s)
(a) SO R-FE L AE
096
092}
4
2 & ogsf
Fig. 2 Calculative grid : gﬁg;%ﬁ
a T
ogal  —o— MM (HR Y KB
’ —o— [H [ (#HHY HR
101 325P 288. 2 K.
0.80 1 ] | 1
) 30 35 40 45 50 55
0¥ B /(kg/s)

3 10 765 r/ min

B

2 6%, 4 3% (

(b) it O 0 B - S AR A

3
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