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Modeling of Aerodynamic Instabilities in Aero Engines 
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Aerospace Engineering, Shahid Sattari Aeronautical University of Science and Technology, Tehran, Iran  N. Akbari   

 
Abstract 
Due to aerodynamic instabilities, their desired operation takes place in a small and limited range, so knowledge of the instabilities 
seems to be inevitable. In this article, aerodynamic instability of compressors are investigated analytically. For this purpose, the 
equations of mass, momentum and energy have been used. After a series of assumptions, the formation of a matrix related to 
equations and its eigenvalues are calculated, the effect of effective parameters on aerodynamic stability is evaluated. These 
relationships are coded in MATLAB software and by applying geometric characteristics and flow characteristics on it; the effect of 
important parameters on the aerodynamic stability of the engine is investigated. According to the results, it can be seen that this 
phenomenon occurs when the compressor is unable to produce sufficient head to overcome its lower resistance. Or, more simply, the 
output pressure produced by the compressor is lower than the downstream pressure. In this case, a cyclic motion will be generated in 
the gas stream, and the compressor's inability to overcome the disturbances that may occur around its operating point, which can 
cause instability in it. In the following, the effects of decreasing the mass flow through the compressor, increasing the length of the 

downstream duct length to the length of the lower duct, increasing the plenum volume, and increasing the cross-sectional flow of the 
compressor in the system stability were investigated. The results are compared with the results of previous studies and have a good 
correlation between the results. 
Keywords: Air engine, Compressor, Surge, Rotating Stall, Aerodynamic Instability.  
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