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Laws and prediction of axial compressor performance map

based on data-driven
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Abstract: To explore the inherent laws of axial compressors’ performance maps, more
than 50 axial compressors’ characteristic data were studied based on data analysis and ther-
modynamic principle. By introducing a variety of thermodynamic parameters into the per-
formance curves and novel performance parameters, the research of laws between physics
quantities of compressors was performed from three aspects which were peak efficiency lines,
near-surge zones and near-stall zones. The relationship between compressor characteristic

parameters and design indicators was found and the prediction algorithm was developed to
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predict the performance of compressors based on design indicators and performance parame-

ters. It showed that there was a linear relationship between thermodynamics parameters

within working speed range. The performance parameters of compressors were obviously

correlated with design total pressure ratio and little correlated with design efficiency. The

prediction algorithm can predict the performance map of compressors (total pressure ratio

less than 8) well just relying on the design indicators and performance parameters without

blades geometry information.
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design indicator
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