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The experiments that imitate wear in pump impellers were performed, in which various physical values 
such as outlet pressure, suction pressure, flow rate and motor current were acquired simultaneously. Three 
impellers with various wear amount and a normal one were tested. Similarity Based Modeling (SBM) was 
applied to the data for detection of the abnormality. SBM is a non-parametric modeling method that 
makes a model of a certain state by sampling vectors that consists of various physical values at the same 
point in time. By this analysis the abnormality was detected clearly and the degree of that corresponded to 
the wear amount. Moreover sensitivity of this method was clearly high comparing to the normal method 
which monitors the level of each values. 
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Fig.1 Schematic of the test loop and sensors 

 
Fig.2 Horizontal pump 
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Fig.3 Test Impellers 
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Table 1 Experimental Conditions 

 

Table 2 20kHz 10
 

 
Table 2 Measurement Conditions 
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Fig.4 Signal Levels 
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Fig 4
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Similarity Based Modeling 
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Fig.5 Used data for model making 

 
Fig 6
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Fig.6 Comparison of measured and estimated value 

 (motor current at normal impeller) 
 
Fig 6 6
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Fig.7 Comparison of Residual Values 
 

 

SBM residual
Fig.8  

 

 
Fig.8 Comparison of Sensitivity 
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