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Modeling of the laminar cooling process with case-based reasoning
TAN Ming-hao, CHAI Tian-you
(Research Centre of Automation, Northeasten University , Shenyang Liaoning 110004, China)

Abstract: A hybrid modeling approach integrating case-based reasoning ( CBR) into the first principles process model is
developed for the laminar cooling process, which is difficult to describe with accurate mathematical models due to its complex
nature(e. g. , highly nonlinear, time varying, and spatially varying) . The past cases most similar to the current operating condition
are retrieved from the case base. The model parameters of the finite difference model for the current operating condition are
found by reusing the solutions of the retrieved cases. The finite difference model can predict the through-thickness temperature
evolutions of the moving strip during the cooling process. Experimental studies based on the industrial data from a steel company

show the effectiveness of the proposed modeling approach.
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Fig. 1 General layout of the laminar cooling process
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Fig. 2 Input/output relationship of the laminar cooling process
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(Case-based modeling strategy for the laminar
cooling process)
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Fig. 4 Flow chart for case revision

5 SCI&TFIE (Experimental studies)

EN MEREHEFTIEATR, AL

B B ¥ 1 A BN SRR R 54 o5, BREE S K 250,

HIERE K 31C,EERN 15. 8mm. ERFIFEP T

THLRTEEL T 2 24 SCRR 48 ) B4R O i AT T 56

KBS, 3 SCER[ 15 AR R TINS5 R AEAT T HLAL.

A3 TAERE
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Table 4 Experimental results of case reuse and
accuracy comparison
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Table 5 Results from case revision and
accuracy comparison
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Fig. 6 Coiling temperature predictions after case revision
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