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Experimental investigation and analysis of an axial compressor stage
with 45° circumferential inlet pressure distortion

HUANG Jian- WU Hu, DU-Werr hai
( School of power andEnergy;-Northwestern Polytechnical University, Xi’ an, 710072)

Abstract: A 45 citcumferential inlet pressure distortion screen was designed and the
effects of sereerinduced ‘circumferential inlet pressure distortion on axial flow compressor
stage were investigated at a high'speed subsonic compressor test rig. The performance char
acteristics for the\ rotor\with circumferential inlet pressure distortion and clean inlet flow
were compared at middle speed. T he circumferential pressure distributions at three axial lo-
cations (rotor inlet,~Totor outlet and stator outlet) were measured. The results show that
the inlet flow distortion has weak effects on the compressor stage at middle speed. In addi-
tion, the enlarging and moving of the distortiorr section are not obvious at rotor outlet, but it
is enlarged about 100 percent at stator outlet; the distortion is enhanced at rotor outlet and
decayed at stator outlet. However, with inlet distortion the pressure ratio of this compressor
rotor is improved 1. 8 percent and the equivalent mass flow reduced 2.5 percent at near-stall

condition in comparing with clean inlet flow.

Key words: aerospace propulsion system; axialflow compressor; experimental investi

gation; inlet pressure distortion; performance

;2006 04 06; : 2006 0 12
(10377013)
(198t),



3 45 461

1
s . ’
( D ,
D . 9

s 0. 61, 0. 298
, m, 0. 3mm, 15200 r/ min,
) 1. 249.

DAS 20
450 2 2 2
, s 0-5mm

BEL | | AE A | I

]
1
Fig. 1 Two stage axial flow compressor test rig
3 (1# 34 ), 45
3 , 2. )
(2, 5 .
2 5 2
o 2 2
1 . 3 360
1
Table 1 Radial locations of probes
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. RI Sl
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Fig. 2 Axial locations of measurements
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Table 2 Parameters of distortion screens
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Fig.4 Circumferential distribution of static pressure

at rotor inlet at near stall condition
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Fig.6 Circumferential distribution of static pressure

at rotor outlet at near stall condition
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Fig. 7 Circumferential distribution of total pressure

at rotor outlet at near stall condition
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Fig.8 Circumferential distribution of static pressure

at stator outlet at near stall condition
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Fig.9 Circumferential distribution of total

pressure at stator outlet at near stall condition
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