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An engineering method for predicting off-design perfor mance
of multista e axial com ressors

WU Hu, ZHANGLiang, FEN G We-lin

(School of Power and-Energy ,
Northwestern Poltytechnical University, Xi*-an.710072, ‘China)

Abgtract : An analytical model for-simulating-the component'characteristics of axial flow
fan and high-pressure'.compressors wasestabli shed based ontheir geometry , high speed char-
acteri stic maps and des'gn point aerodynamic parametersof the engines. A computer program
was fulfilled and three numerical -examples were given. Comparison between the computed
results and experimental data shows that these models and methods are practicable, and
could be usedin the engineering applications. It isremarkable that the model and method can
be used to predict low speed characteristics of axial compresson system component during
s mulation 'of -start-up process of turbofan or turbine jet engines.

Key words: turbofan engine; axial flow compressor; component characteristics;
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Fig.2 Comparisons between pressure ratio performance
predictions and experimenta datafor a 4-stage axia fan
under high rotor speed conditions
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predictions and experimental datafor a 4-stage axia fan
under high rotor speed conditions
with improved loss model
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Fig.6 Comparisons between pressure-ratio performance
predictions and experimental’ data for a high pressure
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Fig.10 Predictions of pressure ratio performance
for a 4 stage axial fan under very low rotor

speed conditions
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Fig.11 Predictions of eficiency performance for
a 4-stage axial fan under very low rotor
speed conditions
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