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Fig. 1 The total pressure steady distortion distributing at the inlet exit section when H =36.4%N ., =90%
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Fig.2  The turbulence degree contour at exit section Fig. 3 Spectrum at different inserted — board height
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Fig. 7 The distortion wave and the

1st rotor response wave
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An Aero - engine Response to the Inserted — board Air Flow Inlet Distortion

JIANG Yong,CHEN Ge,KONG Wei — dong,ME Fei, ZHENG Tie — jun
( Engineering Institute, Air Force Engineering University, Xi’an 710038, China)

Abstract : In order to acquire an accurate aero — engine stability response model against airflow inlet distortion, the
following steps are taken. Analyzing the stable total — pressure aberrance and turbulence distribution produced by the
inserted — board airflow inlet distortion of a turbofan engine. Transforming the stable total pressure distortion and
section pulse pressure into pressure — exciting waves at a set of frequencies. Through frequency spectrum analysis
the lowest steady pressure distortion waves frequency and the biggest amplitude value are obtained, which are of the
crucial factor that makes the engine lose its stability. Modifying the waves with a one — class response model and a
parallel compressor model, a modified surging boundary is obtained. Calculating the high and low compressors”shift—
ing process of operating points respectively when the engine is stalling gradually; Comparing the calculated result
with that of the engines experimental data, it is found that the results are similar.

Key words:aero — engine ; air inlet flow distortion; exciting; dynamic model



