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A GENERAL METHOD FOR PREDICTING AERODYNAMIC
STABILITY IN MULTISTAGE AXIAL COMPRESSION
SYSTEMS UNDER INLET FLOW DISTORTION

Wu Hu Lian Xiaochun Chen Fuqun Cui Jianyong
(Dept. of Aeroengine Northwestern Polytechnical Univ. ,Xi'an,710072)

Abstract: A general numerical method is developed for predicting aerodynamic stability in
multistage axial compression systems with inlet combined pressure and temperature distortion based
on stage-by-stage parallel compression system model. The predictions for two multistage axial flow
compressors are given by using this method. The quantitative relationships between the inlet total
pressure distortion, or total temperature distortion, or combined pressure and temperature distortion
and the surge margin losses are obtained. It is found that the effects of aligned pressure and
temperature distortion on aerodynamic stability of axial compressors are the most strong.
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Fig. 1 Distortion and combined distortion Fig- 2 Surge points comparison
(a) Pure pressure or temperature between with and
distortion  (b) 180° out of phase *  without-pressure distortion
(c) Part overlap  (d) Overlap for a four stages compressor
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Fig. 3 Speed lines and surge lines Fig. 4 Speed lines and surge
comparison between with points for a eight stages
and without pressure distortion compressor with temperature
for a four stages compressor ‘ distortion

Fig. 5 Speed line and surge point
for a eight stages compressor with
pressure/temperature distortion 8
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Fig. 6 Effect of different pressure/
temperature combined distortion
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