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Average particle size measuring by acoustic signal for fluidized bed based on

wavelet packet and fuzzy cluster algorithm
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Abstract; Average particle size is one of the key parameters need to be supervisory controlled for fluidized bed reactors. Measuring the
average particle size by acoustic emission (AE) signal is superior to traditional methods because it is safety, environmental protection,
non-invasive, and the average particle size can be measured at real time and online. Original AE signals received from a detector were

4

firstly decomposed by the wavelet packet with Daubechies level five wavelet (db5). The absolute wavelet coefficients were ] and

the summations were known as energy pattern, which used for classification. Principal Component Analysis (PCA) was applied to the
summations after they had been normalized. Some of these principal components were classified through fuzzy cluster algorithm. Due to
acoustic emission signals originated from different particle sizes are different from each other; the energy patterns originated from those
AE signals are distinctly different, too. Measuring the average particle size in the fluidized bed by AE signal got over 98% of accuracy.
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Fig 1 Scheme of the AE signal data acquisition

system for fluidized bed reactor.
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Fig.2 Original acoustic emission signals of
various average particle diameter.
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Fig.3 Scatter diagram of PCA.
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Table 1  Prediction results of average particle diameter by AE signals.

serial  average particle range of prediction  total accuracy of

number size/mm /mm classification/%
1 1~0.90 1~0.90 100
2 0.90 ~0.60 0.90 ~0.60 100
3 0.60 ~0.45 0.60 ~0.45 98.6
4 0.45~0.22 0.45-~0.22 98.6
5 0.22 ~0.180 0.22 ~0.180 100
4 4
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