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Method of compressor characteristic extension combining exponent
extrapolation method with support vector machine

RAQO Gao, SU San-mai, ZHAI Xiang-bo

(School of Power and Energy,
Northwestern Polytechnical University, Xi’an 710072, China)

Abstract; Considering the poor accuracy computation of the compressor lower speed
characteristic in-aero-engine startup modeling, a method of compressor characteristic exten-
sion combining exponent extrapolation method with support vector machine (SVM) was pro-
posed. Firstly, the mechanism and limitation of exponent extrapolation method were ana-
lyzed. Then the known data of compressor higher speed characteristics were used as SVM
training set, and the data of lower speed characteristic obtained by exponent extrapolation
method were used as the test set. Meanwhile, in order to reduce the nonlinearity of the origi-
nal data in SVM, the compressor characteristic was converted into the characteristic repre-
sented by outlet flow parameters. The lower speed characteristics were predicted and ob-
tained by using a kind of cross validation algorithm to select the parameters of SVM and train
the SVM model. The comparative analysis with the characteristics obtained by using only ex-
ponent extrapolation method shows that using the method of compressor characteristic ex-
tension combining with exponent extrapolation method with SVM, the maximum relative er-
ror is reduced by about 2. 8%, and the characteristic extension precision is effectively im-

proved.
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