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Abstract

Performance monitoring and forecasting analysis method for x type engine was presented. Based
on the operating characteristics and structural principle of an engine, the service time and key
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performance parameters were determined, and the calculation formula of single index of engine
performance parameters was given. The general process of engine performance monitoring was
summarized. Firstly, the flight parameter data was processed to remove the obviously in consis-
tent data, and then the characteristic parameters were input into the neural network fault diagno-
sis module. If there was a fault in the characteristic data, it was input into the corresponding da-
tabase. If there was no fault in the characteristic data, it was further brought into the engine per-
formance monitoring module to convert the single performance index. Based on the single index, a
quantitative engine performance monitoring index was established by fusing multiple single in-
dexes by using the method of hyper sphere core distance. The performance index was constructed
in phase space, and the fusion index was predicted based on least squares support vector machine
to obtain the performance index. It played a guiding role in judging engine performance and con-
dition based maintenance.
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Figure 1. Single index of parameter 1
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Figure 2. Single index of parameter 2
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Figure 3. Single index of parameter 3
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Figure 4. Single index of parameter 4
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Figure 5. Model of BP neural network
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Figure 6. Chart of BP neural network algorithm
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Figure 7. Hyper sphere kernel distance in 2-d space
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Figure 8. Performance monitoring flowchart of x type engine
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Figure 9. Model of performance monitoring
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Figure 10. Engine performance index
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Figure 11. Engine performance index
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