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Rule and Data Driven Strip Coiling Temperature Model in
Laminar Cooling Process
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Abstract
that strip reaches and cannot be used to compute the strip coiling temperature directly. So a strip coiling temperature

The existing cooling process models lack the methods to compute the heat transfer parameter and the position

model is proposed, which consists of the status of cooling unit valves calculating model, the strip segment tracking model,
and the top surface temperature model under different heat transfer conditions. What is more, a rule and data driven
hybrid intelligent identification algorithm is developed combining the case-based reasoning, rule-reasoning with the neural
network. The tests using real industrial data of a steel plant have been conducted and indicated that the proposed strip
coiling temperature model has made a great contribution to the prediction precision of the strip coiling temperature during
the laminar cooling process.
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Fig.1 Schematic diagram of laminar cooling process
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Fig.2 The structure of coiling temperature model
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Fig.3 Nonlinear parameters estimation for laminar cooling process
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9 91 119 5.02 868 6.57
3 2 35 8 653.3 882.1 7.08
59 58 72 8 653 886.8 9.8
60 0 35 8 616.6 854.8 7.4
61 1 38 8 644.1 873.3 7.63
9 91 119 5.02 855 7.05
62 2 42 8 647.5 875 7.69
114 55 66 8 649.8 862 9.9
11806 O 46 8 559.8 846.6 6.38
11807 1 46 8 580.1 872.5 6.52
17 99 400 5.91 847 6.155
11808 2 46 8 582.5 876.3 6.53
11870 64 66 8 589.1 876.3 7.59
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Table 2 The estimated values of key parameters
] Qo a, ar Q. Qud
1 1600 1.2 2.6 0.008 1.1
2 2200 0.7 1.2 0.012 0.6
3 3000 0.36 1 0.017 0.4
4 2800 1.08 2.3 0.014 0.98
5 2700 0.9 2.1 0.02 0.8
6 1860 1.6 2.6 0.015 1.1
7 2660 0.36 1.6 0.019 0.4
8 2900 0.7 1.1 0.023 0.6
9 3100 0.7 1.3 0.111 0.6
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Fig.5 The curve of the estimated parameter o,
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Fig.6 The comparison of the computed coiling

temperatures by two different models
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Fig.7 Self-correlation function of the coiling
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Table 3  Deviation analysis for the coiling temperature
MAE RMSE BB ZEAE 5°C MBS WZELE 10 °C WIKBLL 24 20 °C Py ¥ B
AT 12.98 5.34 494 270 390 412
SCHR [7] ik 55.73 14.35 135 283 378
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