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Characterization and mechanism analysis of several abnormal
aerodynamic phenomena of axial flow

compressor experiment
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Abstract: Based on arranging all previous axial flow compressor performance experi-
mental results carried out on a compressor experimental facility, some typical abnormal aero-
dynamic physical phenomena presented in the experimental system were analyzed. Through
analyzing experimental data and validating suppression methods, the formation mechanism of
these compressor experimental abnormal aerodynamic phenomena was revealed initially. The
research results indicate that the partial inlet guide vanes angle maladjustment produces dis-
turbance on the outlet flow field, and lead to the performance and stability of the compressor
deterioration. The inverse flow air occurred at the tip cavity channel of the compressor first
rotor is the reason that the measurement value of the out wall static pressure is high before
the first rotor. By inhibiting the inverse flow, the compressor aerodynamic performance can

improve. The change of corrected mass flow versus the inlet throttling ratio, which is the ef-
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fective method to determine the leakage problem of compressor experimental intake system.

The research results can play an important role on guiding compressor performance experi-

mental fault diagnosis and improving experimental analysis ability.
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axial flow compressor; aerodynamic performance; inlet guide vane angle;

leakage flow; inlet throttling ratio
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Fig. 1 Sketch of stator vane angle adjustment

mechanism of a multistage compressor
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Fig. 2 Position of the partial inlet guide vanes

angle maladjustment
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Fig. 3 Effect of the partial inlet guide vanes angle

maladjustment on compressor characteristic

6 B EMEL MUK S A SR S TR — A
WS B A 0 5 42 10 234D . B AT DU
TE H5¢ e A3 A I R BEIE TR RS O L 9 1R AR
Wy 3 2 ] O SUBL AL H T 1) 55 6 SR BHIN
F14 Fs 7 0058 P A Al 2 A R B I L 2 A
T SCHRAT ] 1) 2 26 A7 B T B o oy A 0 2 9
DI T HE A A B D ) s ) R R A 0
A B K A W R 28 Al B T 00 T ot 1R
TS It A E % RS W T 4 L X DX 8RR JR R R
Y. 24 M LA A ST i P 5 5 15 90 15 4 DA
BE o BE 11 JR 30 S I B O R T B 1A 6 SCERET
0 P8y s g R JBE T R A 1) o7 B o BB R R
£ D 2 » [5] A AR PR I A5t 4% 1 g 0l B AE 40 0%
U3 g R DA DX IO O LR B 5
B S5 7 ORI I 45 8 D 25 R R WL
Mg, 00 P 22 10 Jg 0 3 I A B2 5 R % i 3 2 114



642 ooz C R 5531 %
100 100
80 80
= o
u kz
i —8— No.l o —8— No.l
:-__:;; 40 F —o— No.2 1—:@ 40 —o6— No.2
e —A—No3 ] —A—NoJ3
- »— No.4 = —»— No4
20 L No.5 55 No.5
—8— No.6 —&— No.6
——No.7 —+—NoJ
L | 1 0 L | L
1.10 120 125 130 133 3 120 125 130 135
BRI HBEH
(a) ik (b) 1%

P4 TR - I R O TR X R T T 23 A1 A5l 8 280 D)

Fig. 4 Effect of the partial inlet guide vanes angle maladjustment on distribution of outlet total pressure
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Effect of the partial inlet guide vanes angle maladjustment on distribution of outlet total pressure
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Fig. 7 Effect of the partial inlet guide vanes angle maladjustment on distribution of outlet total temperature

(near surge point)
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Fig. 8 Schematic of the cavity structure between the

first rotor tip ring and casing of compressor
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Fig.9 Inverse flow intensity versus total pressure ratio

under various cavity structures
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Fig. 10  Effect of the cavity structure on compressor

experimental characteristic
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Fig. 11 Manhole cover of stabilization section of

compressor experimental facility
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