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Fault diagnosis of discharge blockage and dipleg leakage in cyclone separator
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Abstract: The pressure drop and internal flow field of cyclone separator were studied by experiment and numerical simulation
when discharge blockage and dipleg leakage occurred. The relationship between the dipleg leakage rate and pressure drop of
cyclone separator was comprehensively analyzed. According to the mean value of the separator pressure drop and the dominant
frequency characteristics of the signal, a fast diagnosis method for identifying the discharge blockage and the dipleg leakage fault
was determined. The results show that the discharge blockage increases the pressure drop between inlet and outlet of cyclone
separator. The higher the blockage position is, the greater the mean value of pressure drop of the separator is, and the fluctuation
and dominant frequency value of pressure drop signal also increase gradually. With the increasing of the dipleg leakage rate, the
average pressure drop during the separator decreases slightly, and the dominant frequency value of the pressure drop signal is
basically unchanged. It is put up that the method for rapid diagnosis and identification of separator faults is as follows that if the
deterioration of separation efficiency is accompanied by the increase of mean pressure drop and signal frequency, the discharge
blockage can be judged. If the time average pressure drop drops slightly and the dominant frequency value of the signal is basically
unchanged, it can be judged as dipleg leakage.
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Fig.1 Experimental equipment and test flow chart
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Fig.2 Relationship between separation efficiency and leakage rate of cyclone separator
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Tab.1 Geometrical dimensions of cyclone separators under
different working conditions

TH D/mm H,/mm H,/mm
EH 60 300 600
R 60 300
WES AR 150
2.2 MRS

300
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Fig.3 Three dimensional geometry model of

cyclone separator
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Tab.2 Verification results of independence of simulated pressure drop on number of grids
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Fig.4 Pressure drop value of cyclone separator under different working conditions
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Fig.5 Influence of inlet air volume and discharge blockage position on pressure drop of cyclone separator
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Fig.6 Influence of inlet air volume and dipleg leakage rate on pressure drop of cyclone separator
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Fig.7 Temporal characteristics of instantaneous pressure drop signal of separator under different clogging conditions
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Fig.8 Spectral characteristics of pressure drop signal of separator under different clogging conditions
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Fig.9 Spectral characteristics of pressure drop signal of separator with different dipleg leakage rate
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Fig. 11 Tangential velocity distribution in annular space and separation space under different clogging conditions
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