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Application of Multi-scale Hilbert Spectrum Entropy in

Reciprocating Compressor Fault Diagnosis

Miao Gang Ma Xiaojiang Ren Quanmin

(Dalian University of Technology)

Abstract

The conception of multi-scale Hilbert spectrum entropy (MSHSE) was proposed based on

the multi scale analysis character of the local wave method (LLWM) and its calculation method

was developed. MSHSE was applied to the fault diagnosis of reciprocating compressor valves. By

comparing with time-frequency entropy, MSHSE is proved to be more accurate in revealing the

machine status.
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Fig.1 Fraction of time-frequency plane by MSHSE
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Tab.1 Main parameter of the machine
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Fig. 2 Hilbert spectrum of the valve when opening
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Fig. 3 Curves of time-frequency entropy and MSHSE
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Tab. 2 Surface roughness from simulation and experiments
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k X\/ps X, /4% X5/V X./H R./pm Ruo/pm ¢/pm ALY
1 4 1 90 2 5.12 5.32 0. 20 3.78
2 4 2 110 4 7.65 7.86 0.21 2.67
3 15 3 110 2 2.55 2.51 —0.04 —1.59
4 15 4 90 4 3.12 3.21 0. 09 2. 80
5 25 1 90 4 6.43 6.43 0 0
6 25 2 110 6 9.10 9.34 0. 24 2.57
7 35 4 90 6 4. 64 4. 65 0. 01 0.21
8 35 2 90 2 3.50 3.38 —0.12 —3.55
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