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Table 2 Performance parameters of the reciprocating compressor
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Table 3  Leakage rate for four working conditions
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Fig.8 Final calculation results of load prediction
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A valve leakage diagnosis method based on weighted theory under
variable working conditions

ZHANG Denglu' ZHOU JiWu®> WANG Yao"** ZHANG JinJie"® SUN Xu'
(1. Beijing Key Laboratory of Health Monitoring and Self-recovery for High-end Mechanical Equipment, Beijing University of Chemical
Technology, Beijing 100029 ; 2. SINOPEC Jinling Petrochemical Company, Nanjing 210033 ; 3. State Key Laboratory of Compressor
Technology Compressor Health Intelligent Monitoring & Control Center, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; A reciprocating compressor is a critical component in the petrochemical and other industries. The com-
pressor has a complex structure and a high failure rate, with valve failure being one of the main failure types. Fur-
thermore , the coupling of load regulation conditions and valve fault conditions makes the change rule of the indica-
tor diagram more complicated, and increases the difficulty of fault diagnosis. In this work, the change rule of the
indicator diagram geometry feature under variable load and valve fault conditions was explored. An air valve fault
diagnosis method was then proposed under coupling conditions of variable load and valve fault conditions. The
method uses a back-propagation ( BP) neural network to classify features. The compressor load is first obtained ac-
cording to the geometric characteristics of the indicator diagram (including area, centroid and centroid moment of
inertia) and the statistical characteristics of the gray matrix, and then the fault type of the air valve is judged based
on the fault characteristics. In order to improve the accuracy of the diagnosis results, the weighted evidence fusion
theory was applied to the fault classification process, and accurate evaluation results of valve faults were finally ob-
tained. The air valve faults with different leakage rates have been experimentally verified based on the test-bed da-
ta. The accuracy of load forecasting is 97. 5% , and the air valve leakage fault identification accuracy is 96. 1% .
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