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Influence on compressor characteristic of inlet swirl

flow distortion
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Aeronautics and Astronautics Engineering College,

Air Force Engineering University, Xi'an 710038, China)

Abstract: To investigate the influence of inlet swirl flow distortion on compressor char-
acteristic, a swirl flow producer was installed onto a single-stage axial compressor test
bench. By using swirl flow producer to produce swirl flow distortions with different direc-
tions of rotation and different intensities, the inflences of swirl flow distortions on compres-
sor characteristic and stability were analyzed. Results show that, the bulk co-swirl flow dis-
tortion can reduce the pressurized ability but increase stability margin of compressor under
some swirl flow distortion intensities, bulk counter-swirl flow distortion has a small influ-
ence o pressurized ability but obvious influence on stability of compressor, by contrast. Twin
swirl flow distortion has a small influence o pressurized ability, which can be ignored, but

has some influence on stability of compressor.
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Fig. 1 Schematic diagram of single-stage low-speed axial compressor
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Fig. 4 Swirl flow producer’s blade arrangement and

schematic diagram of swirl flow

distortion flow field

1 ERERERBETRHAESH(1200r/min)
Table 1 Parameters bulk co-swirl flow distortion flow
field (1200 r/min)

TR F A/ () 57/ (") Seh S
0 2.513 0.915 0.103
15 5.021 0. 866 0.116
30 10. 374 0.878 0.133
45 23.046 0. 957 0. 054

2 ERERERBLTRHSE(2400r/min)
Table 2 Parameters bulk co-swirl flow distortion flow
field (2400 r/min)

TEwmM A/ e /() Sa S
0 2.683 0.939 0.070
15 5.851 0. 947 0.070
30 10. 571 0. 856 0.130
45 22.758 0.981 0.024
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Fig. 5 Diagram of compressor characteristic in the

bulk co-swirl flow distortion (1200 r/min)
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Fig. 6 Diagram of compressor characteristic in the

bulk co-swirl flow distortion (2400r/min)
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Table 3 Parameters of bulk counter-swirl flow distortion
flow field (1200 r/min)

BEwmM M/ ) /() Sa S
0 3.224 0.935 0. 060
15° —8.506 0. 965 0.0356
30° —12.435 0. 940 0.052
45° —26. 804 0.972 0.023
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Table 4 Parameters of bulk counter-swirl flow distortion
flow field (2400 r/min)

e R A/ () T /(D) Seb Se
0 2. 683 0. 939 0.070
15 —8.657 0. 940 0.068
30 —12.24 0. 985 0.019
45 —25. 233 0.978 0. 049

A5 BT R AR R T JE I I AR 14 40 4
B S, BUETE 0. 915~0. 985 2 [a], A L 1F 14 Jig
W AR L S B 1.

78 S AN [l B B R R 1 I i i W AR
FE AL PR 5 T i) 4 308 T e Iy 4% i 3 346 o
FE AR T 1] 45 7 8% 8l 1] % 9% e It W A8 Xof
T ALY 52 5] 1E 1) B8 3 JE it W AR A B, R 1)
R LR AR A X F AR T — A 5 5 e Oy e
FH R FUBE X F 5% 0k R, — TR SR AE —
FE WY IE B W T G AR R A B B4

0.7 . . . : .

—— R o 0° ——BERH R o300

0.6 }- o= BEF M Hf1ok15° -+ FEF M F 452
:._

05} ﬁg“. :
AN
0.4} : | 5N s
> ! \b N,
03} E ® \x\
] +
. ; VN
0.2 E '%g@ \ s
0.1} 3 .
. LR
0 1 1 A i

010  0.15 020 025 030 035 040
¢
PR 7 BT i T i 7 T AL 18T (1 200 1/ min)
Fig. 7 Diagram of compressor characteristic in the

bulk counter-swirl flow distortion (1200 r/min)
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Fig. 8 Diagram of compressor characteristic in the

bulk counter-swirl flow distortion (2400 r/min)
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in stall point
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Table 5 Parameters of standard twin swirl flow distortion

flow field (1200r/min)

BERM A/ ) e /() Sy S
0 3.224 0.935 0. 060
15 3.663 0.276 0. 826
30 3.528 0.277 0.786

Fo6 IRAIMNRERBETRASH(2400r/min)
Table 6 Parameters of standard twin swirl flow distortion

flow field (2400 r/min)

BEmM A/ () e /(D) Sy S
0 2.683 0.939 0.070
15 3.417 0.252 0.934
30 3.424 0.250 0.913
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Fig. 13 Diagram of compressor characteristic in the

standard twin swirl flow distortion
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