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THE MODEL FOR PREDICTING AERODYNAMIC
STABILITY IN THE AXIAL COMPRESSION SYSTEMS
WITH INLET DYNAMIC TEMPERATURE DISTORTIONS

Wu Hu Lian Xiaochun Chen Fuqun

(Department of Aeroenging, Northwestern Polytechnical University, Xi'an, 710072)

Abstract ; A theoretical model is established for predicting the aerodynamic sta-
bilities in muilti-stage axial compressor systems, with inlet dynamic temperature
distortion. The numerical method is given based on a method of characteristics and
MacCormack's finite difference sckeme. By using this model, the predictions for a
three-stage experimental axial compressor are given based on a set of stage-by-stage
characteristics. The quantitive relationships between the inlet total temperature dis-
tortions and the surge margin losses or the time to surge are obtained. The first
stage in which the flow instabilities occur is found using this method.

Keywords ; Axial flow compressor,System stability , Temperature effect,Stabili-
ty prediction
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