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PREDICTION FOR AERODYNAMIC STABILITY IN
MULTISTAGE AXIAL COMPRESSION SYSTEMS WITH
INLET DYNAMIC PRESSURE DISTORTION

“Wu Hu Lian Xiaochun Chen Fuqun
(Dept. of Aeroengine, Northwestern Polytechnical Univ. . Xi’an, 710072)

Abstract : A stage-by-stage compression system model for predicting aerodyamic stability in mul-
tistage axial compressors with inlet dynamic pressure distortion is given in this paper. Based on dy-
namic static pressure variations, a method of recognition of predicting aerodynamic stability is devel-
oped. Numerical results of a three-stage experimental axial compressor are given by using this
method. The critical positions of inlet total pressure fluctuations are determined. The quantitive rela-
tionships between inlet total pressure fluctuations and the surge time are obtained. The initial stage in
which the flow in-stabilities first occurring is indicated.
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Fig. 1 Compressor transient and experimental steady-state characteristics ¥
(a) results in this paper (b) results given in ref. [4]
Table 1 Distribution of stalling stage at time of compressor surge -

Oseillating {/Hz 20 30 40 60
Stalling stage Stage 1 Stage 2 Stage 3 Stage 3
Table 2 Variation of time-dependent static pressure (Pa/s)

Before surge At surge
{/Hz Inlet of Inlet of Inlet of Otlet of Inlet of Qutlet of Inlet of QOutlet of
stage 1 stage 2 stage 3 stage 3 stage 1 stage 2 stage 3 stage 3
20 23750 68250 104500 134750 112750 94500 78500 64750
30 — 65500 70000 183000 268750 255250 235000 212000 190500
40 —147500 —93000 —22250 68750 860250 799500 702500 570500
60 —1815250 | —1632500 | —1260250 | —715500 1612500 1668750 1572250 1327250
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Fig. 3 Fluctuating critical position of inlet pressure at different frequency
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