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Expression of Compressor Characteristic Line Based on Artificial Bee Colony
Optimization Support Vector Machine Parameters

Xu Siyu, Ying Yulong, Zhou Hongyu, Jin Yaofei, Xie Qiyue
(School of Energy and Mechanical Engineering, Shanghai University of Electric Power, Shanghai 201306, China)

Abstract : In order to overcome the difficulty of low simulation accuracy of the interpolation and extrapolation performance of compressor
characteristic maps by traditional methods, and to accurately realize thermodynamic simulation calculation of gas turbine based on
compressor component characteristic line behavior of under off-design conditions, an novel optimization algorithm for the parameter of
support vector machine (SVM) based on artificial bee colony (ABC) and used for expression of compressor characteristic map. It is
compared with the general error back propagation ( BP) algorithm as well as the SVM model of particle swarm optimization and grid
optimization from the perspective of generalization accuracy and calculation time consumption. At the same time, the number of sample
sets is reduced to verify the influence of training sample size on experimental results. The prediction performance curves and column
residual plots of different algorithms under the same rotation speed are compared. Application analysis shows that the SVM model
optimized based on ABC algorithm has better prediction accuracy and real-time calculation in the expression of compressor characteristic
lines at different rotational speeds. Moreover, the method does not lose accuracy with the fluctuation of sample size, which has good
robustness.

Key words: expression of compressor characteristic line; interpolation and extrapolation; support vector machine; artificial bee colony

algorithm; parameter optimization



