DOI:10.13224/j.cnki.jasp.2012.07.004

27 7 Vol. 27 No.7
2012 7 Journal of Aerospace Power Jul. 2012

:1000-8055(2012)07-1464-08

( , 264001)

R BP(back propagation) . s

) ’ bl

: V231 3 : A

Neural network reconstruction method of compressor characteristics

with continued fraction expanded data
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Abstract: Original two-dimensional constant rotating speed curve data points of aero-en-
gine compressor were expanded using continued fraction interpolation. Rotating speed char-
acteristic data through twice network training was increased and BP (back progagation) neu-
ral network model reconstruction in three-dimensional space was performed. According to
the space distribution of compressor characteristics data, pressure ratio function was intro-
duced, computational domain was adjusted, input and output data were defined and dimen-
sion of hidden layer was determined by cut-and-try method. Particle swarm optimizing algo-
rithm based on seek advantage and avoid disadvantage principle was used to optimize the ini-
tial weight and threshold of neural network, and to establish the integral surrogate model of
compressors was taken pressure ratio and efficiency characteristics. In the end, some aero-
engine low pressure compressor for example to conduct the model reconstruction method.
The check and verification results indicate the surrogate model established by the method
proposed is more accurate than traditional two-dimensional interpolation and common BP

neural network model. The reconstruction model can increase computational accuracy and
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boost iteration speed when used in solving aero-engine mathematic model based on general

characteristic curve of compressor such as trial and error procedure, coordinate method and

components method, therefore it is of engineering value.

Key words: aero-engine; compressor characteristics; continued fraction;
particle swarm optimization; seek advantage and avoid disadvantage;
BP neural network; reconstruction model
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