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Multi-delays identification for alumina carbonation decomposition
process based on improved cross-correlation function

HUANG Can, GUI Wei-hua, XIE Yong-fang, YANG Chun-hua

(School of Information Science and Engineering, Central South University, Changsha 410083, China)

Abstract: In order to resolve the problem of multi-delays identification for complex industrial process, an improved
cross-correlation function was proposed. In all the process variables affected by control signals, the reference variable
was selected by considering the correlation with the other variables respectively. For the considered variable, a set of data
in a continuous time segment sampled was selected as identification object. The cross-correlation matrix for the data sets
of the reference variable and the other variables was calculated. By comparing the singular values of cross-correlation
matrix, the delay corresponding to the maximum singular value was the required delay. The proposed method was applied
to identifying the multi-delays of alumina carbonation decomposition process using the field data. At last, the identified
delays were substituted to alumina carbonation decomposition process model. The results show that the maximum
average relative error between the calculated and tested results is only 3.23%, and the proposed multi-delays
identification method based on improved cross-correlation function is effective.
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Fig.1 Flowsheet of continuous alumina carbonation decomposition process
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Table 1 Measured values and calculated values of alumina concentration of carbonation decomposition tanks (g/L)

Decomposition Tank 1 Tank 2 Tank 3 Tank 4 Tank 5
Number
liquid M C M C M C M C M C
1 124.67 93.09 92.87 55.21 53.63 2445  25.17 1481 15.12 6.25 6.12
2 124.31 92.76  92.43 56.17 5548 26.31  25.94 12.52 12.76 5.37 5.23
3 124.83 91.61  90.98 5432 5441 2624 26.11 11.18  11.57 7.56 7.84
4 125.46 9423  93.82 5392  53.88 2746  27.22 1347  13.89 6.74 6.92
5 125.98 95.86  95.78 5224 5236 26.89  27.14 1398  13.52 5.75 6.02
6 126.76 96.87  96.36 52.79  53.02 2533 25.65 1265 12.14 4.78 4.96
Average relative error 0.39% 0.86% 1.27% 2.94% 3.23%

(M: Measured, C: Calculated)
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