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Performance Evaluation Method of
Air Conditioning Compressor for Metro Vehicle Based on Support Vector Machine
Cui De'an
( CRRC Nanjing Puzhen Vehicle Co., Ltd, Nanjing, 210000 )

[ Abstract]  Frequent failures of air-conditioning compressors in subway vehicles have resulted in high maintenance costs. To
reduce these costs, it is essential to optimize the maintenance strategies for compressors. Accurate performance evaluation of
air-conditioning compressors forms the foundation for optimizing these strategies. To address this, a performance evaluation
method for subway vehicle air-conditioning compressors based on support vector machines (SVM) is proposed. First, experiments
were conducted on compressors with varying service durations to collect vibration and acoustic emission signal data. After
normalizing the collected vibration and acoustic emission data, they were used as input for the SVM-based performance evaluation
model. The model was trained using the vibration and acoustic emission data, and its parameters were determined. Test results
demonstrate that the model achieves high evaluation accuracy. The proposed SVM-based performance evaluation results can serve
as a theoretical basis for optimizing the maintenance strategies of compressors.
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Fig.1 Schematic diagram of the performance evaluation

method
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Fig.2 Horizontal scroll compressor for subway vehicles
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Fig.3 Front view of the electric compressor performance
test bench
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Fig.4 Diagram of vibration sensor placement
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Table 1 Sensor parameters
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Fig.7 Variation of Kurtosis in Vibration Signal
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Fig.8 Variation of Kurtosis in Noise Signal
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Table 4 Accuracy with different penalty parameters
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Table 5 Accuracy with different data selection quantities

S VgD
AT ‘sigmoid’, ‘linear’, ‘poly’, ‘rbf’
C 0.01, 0.1, 1, 10, 100

FERETT S HORIME N 1 IEHLR, X5 EEAN [ 1
%R BN S5 RANR 3 s
®3 TREZRBHOERE

Table 3 Accuracy of different kernel functions
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