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Experiment on inlet pressure distortion of high-pressure compressor
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Aviation Industry Corporation of China, Shengyang 110015, 'China)

Abstract: A series ol rélevant experiments were carried out for/assessing high-pressure
compressor distortion characteristics accurately.~Inlet pressure -distortion experiment meth-
ods of high-pressure compressor were-emphasized, and targets of characteristic parameters
such as complex distortion index,\dynamic and stéady state distortion components, threshold
value, distortion contours as'\well as test concept and experimental data processing method
were proposed. Furthermore, as-the inlet pressure distortion experiment for a kind of high-
pressure compressot was’accomplished, and the effect on the performance of this high-pres-
sure compressor by-total pressure distortion along with the assessment data for relative sta-
bility was obtained. Experiment results show that high-pressure compressor has significantly
higher pressure distortion sensitive coefficient, weaker anti-distortion ability than fans under off-de-
sign speed; high-pressure compressor is identical with fan in pressure distortion sensitive coefficient

under design speed, showing strong anti-distortion ability and aerodynamic stability.

Key words: high-pressure compressor; pressure distortion; distortion index;

distortion sensitive coefficient; surge margin; aero-engine
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Fig. 1 Inlet distortion index of low-pressure compressor
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Table 1 Comparison of inlet and outlet steady/dynamic
distortion index of a kind of fan

(blockage ratio is 25%)

R O AcEEM D O xR
TN/ % Ne/% RI% % % /Y%
0.75 3. 34 0.57 0.829 2.57 0. 84 0.673
0.80 4.88 0.73 0.850 3.26 0.85 0.739
0. 85 7.18 1.66 0.769 4.37 1.11 0. 746
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F2 ERE#H HORS/HEHTHEBILER
(FEEE A 15%)
Table 2 Comparison of inlet and outlet steady/dynamic
distortion index of a kind of fan

(blockage ratio is 15%)

B #E HEa AW HEH Ha e TR
n
Ao/% Ao/Y E/% &% &% /Y%
0.90 4.01 1.67 0.584 4.25 0.91 0..786
0.95 5.53 1.70 0.693 5.18 ~1.05 0..797
1.00  6.42 2.15 0.665 6509 1.05 0828
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Fig. 2 Complex distortion index decay rate of different

fan test article
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Table 3 Outlet inside duct distortion index decay rate at

different converted speeds of a fan

besp, O A SR U

! % s BE Ge
0.75 25 0. 68 0. 83 0.76
0. 80 25 0.73 0. 85 0. 80
0. 85 25 0.72 0.77 0.75
0. 90 15 0.75 0.58 0.67
0.95 15 0.76 0. 69 0.72
1. 00 15 0.79 0+67 0.73
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Table4 Outlet distortion index at different

converted 'speeds of a fan

WA R %
a0 M PO U
REES e ORs
0. 75 25 0. 84 0. 82 0. 57
0.80 25 0. 85 0. 88 0.73
0. 85 25 1. 11 1.23 1. 66
0. 90 15 0.91 1. 07 1. 67
0. 95 15 1. 05 1. 27 1.7
1. 00 15 1.05 1. 28 2.15
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Fig. 3 Distortion baffle with special-shaped holes
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Table 5 Parameter list of test-system of

distortion experiment
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Fig. 7 Distortion\performance curves of a

high-pressure compressor
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Table 6 Major performance parameters of quasi-uniformity
and distortion fluid field at design speed of

a high-pressure compressor

n WHEM S,/ % MO A e w a
WA 184

M 75 14.0 3.27 1.60 4.87 1.025
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Table 7 Inlet distortion index components

at different speeds

sl EAEEIEEY Y%
n Ao/ e
% Ao €
0.70 75 1.32 0.70 1. 89
0. 90 75 3. 64 1. 32 2.76
0.95 65 2.96 1.23 2. 41
1. 00 55 3. 27 1. 60 2.04

xS BEFREHARTHEEREE
Table 8 Outlet distortion index decay rate

at different speeds

EEL )/ Hh T R A R RO DR %
i Yo NoCRIE/MEMISD RIS/ MERIAD)
0.70 75 0.28/0. 31 1.23/0.2
0. 90 75 0. 42/0. 39 0.72/
0. 95 65 0. 33/0. 37 0.71/
1. 00 55 0.26/ 066/

R BEHRBTHERHRAE

Table 9 Distortion index decay rate at different speeds

O mE/ WA 95 BB R L%
n 0
% Ao I3 w
0.70 75 0./79
0. 90 75 088 0. 45 0.77
0. 95 65 0. 89 0.42 0.75
1. 00 55 0.92 0.59 0. 83
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Fig. 8 Inlet pressure distortion contour (n=1.0)

F9 n=1.0 Ok S50 4 F 1
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