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Analysis on the unsteady interaction between
the casing treatment and the compressor

JIANG Huabing, LU Yajun, YUAN Wei, LI Qiurshi

(National Key Laboratory on-Aero-engines, Beijing University of Aeronautics

and Astronautics, Beijing 100083, China)

Abstract: Three arc curve slot casing treatments that differ only in the number of treat-
ment slots-were utilized to investigate the influence of unsteady interaction frequency on the
performance of\the compressor) The experiment results indicate that the frequency of un-
steady interaction between the arc curve casing treatment and the compressor, which repre-
sents the number of casing treatment due to the relative movement between rotor blades and
treatment slots, should be tuned close to the vortex shedding frequency or within the range
of lock-in frequency. The influence of casing treatment on the total pressure flow fields of
the compressor stator were investigated utilizing total pressure rake, the experiment results
indicate that the unsteady interaction between the compressor and the casing treatment
should improve the separated flow field around the compressor, and which influence the ra-

dial distribution of the total pressure rise.
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Table1 Performance parameter of the compressor under unif orm inlet flow condition

Lsia
S shed Ap i/ Pa /% Aph..J Pa 0./ % 0./ (m’/s) Ap” | Pa /%
0( Config. 1) 1583.8 85.2 1736. 6 86.3 2. 003 1736.6 78.9
1/4(Config.2) 1587.6 82.1 1804.9 83.2 1. 909 1784.8 73. 1
1/2(Config. 3) 1577.9 82.6 1857.7 84.0 1. 742 1857.7 69.0

1( Config. 4) 1597.0 84.7 1926. 1 85.8 1. 377 1865.7 50. 4
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2

Table 2 Performance parameter of the compressor under distorted inlet flow condition

Z Slot

J st Ap L/ Pa T /% ApondPa /% QJ(m’ls)  Ap./Pa /%
0( Config. 1) 1 494.5 81.0 1573.3 81.0 1. 985 1546.5 73.4
1/4(Config. 2) 1 489.5 78. 1 1657.7 78.2 1. 884 1657.7 69. 3
1/2(Config. 3) 1 478. 6 78. 4 1700. 4 78.7 1. 768 1700.4 65.6

1( Config. 4) 1482.0 80. 3 1796. 1 80.3 1. 389 1763.5 49. 1
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