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Abstract: In order to overcome the limitation of the local thermal state evaluation of the hearth, the influence
of the water temperature difference of each cooling section of the blast furnace on the thermal state is
considered comprehensively. Based on the time series, the multi-dimensional fuzzy comprehensive evaluation
model of the blast furnace water temperature difference is established. Firstly, the time series of water
temperature difference between the cooling wall sections of the furnace body, the furnace waist, the belly and
the hearth is selected. The correlation coefficient method is used to determine the lag time of the influence of
the water temperature difference on the lower water temperature difference, and the parameters whose
correlation coefficient is greater than the threshold are selected as the main indicator parameters. Secondly, the
optimal interval of index parameters is divided by probability and statistics method, the relative deterioration
degree value is calculated, and the segmentation ridge distribution function is selected to calculate the
membership degree value of each index parameter. Finally, the fuzzy index synthesis of each layer index
parameter is performed from bottom to top. The index parameter weight and the maximum membership degree
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principle are combined to obtain the final evaluation level. Through the actual data simulation analysis, the

model evaluation hit rate is 81.7%, and the actual water temperature difference state of the blast furnace can be

judged in real time.

Keywords: multi-dimensional; time series; correlation coefficient method; probability and statistical analysis;

relative deterioration degree; fuzzy comprehensive evaluation
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