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Abstract: In order to study the artificial neural network application in the compressor performance curve
fitting, the mapping relationship of a certain micro gas turbine compressor performance was simulated by
using BP neural network, RBF neural network, extreme learning machine and BP-GA neural network re-
spectively, the advantages and disadvantages of different network models in compressor characteristic
curve fitting and the influence of sample size on the performance of different neural network models were
analyzed. The results show that the BP-GA neural network model not only has fast convergence speed,
but also has high precision. Compared with the traditional BP neural network model, the average absolute
percentage error can be controlled to no more than 0. 189% , and the training time can be shortened to
19. 07 seconds. When the sample size is small, the traditional BP neural network model is no longer ap-
plicable, while the BP-GA model based on genetic algorithm still maintains a high accuracy.
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Fig. 1 Compressor characteristic curves
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Fig. 2 Variation of root-mean-square error( RMSE)

with the number of nodes in hidden layers
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Tab. 1 Comparison of fitting effects of different models
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Fig. 3 Comparison of fitting results of pressure ratio

characteristics
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Fig. 4 Comparison of fitting results of efficiency

characteristics
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Fig. 5 Comparison of fitting results of converted

flow percentage error
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Fig. 6 Comparison of fitting results of converted

efficiency percentage error
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Fig. 7 Effect of sample size on fitting accuracy
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