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Application of neural network model in compressor
through-flow analysis

FEI Teng', JI Lucheng”, ZHOU Ling'

(1. School of Aerospace Engineering,
Beijing Institute of Technology, Beijing 100081, China;
2. Institute for Aero Engine, Tsinghua University, Beijing 100084, China)

Abstract: To solve the problem of insufficient prediction accuracy of the compressor perfor-
mance by the original model in the through-flow analysis program, and to improve the reliability
of the compressor through-flow analysis process, a compressor cascade performance database
was established based on the numerical simulation results of a large number of multiple circular
arc cascades. Based on this database, neural network modeling method was used to establish the
baseline loss coefficient and baseline deviation angle models of compressor cascade. Results
showed that, the prediction accuracy of the two models for the baseline loss coefficient and base-
line deviation angle of cascade met the requirements of engineering applications, with the accuracy
of #20.002 and 41°, respectively. During the verification process, it could be found that the

neural network models significantly improved the prediction accuracy of both compressor’s overall
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performance and the flow details, especially at the core flow region. Moreover, the improve-

ment of the accuracy of baseline loss coefficient and baseline deviation angle had a positive effect

on the prediction accuracy of loss coefficient and deviation angle at off-design conditions.

Key words: compressor; through-flow analysis; neural network; loss coefficient;

deviation angle
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Table 1 Simplified design parameters of MCA cascade
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Table 4 Part of design parameters of IDAC

three-stage compressor
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Table 5 Prediction results of each empirical model on

total pressure loss coefficient of stator blades
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Table 6 Part of design parameters of a

four-stage compressor
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Fig.20 Characteristic curve of a four-stage compressor
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Fig.21 Meridional velocity distribution of a four-stage
compressor at blade outlet, 100% rotating speed,
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