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Centre Temperature Estimation of Blast Furnace Cross
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Abstract; Due to the high temperature in the middle of blast furnace, the central position sensor
of the cross temperature measuring is very easy to be damaged, and the replacement period is
always long, resulting in the gas flow distribution not being observed in time. To this end, two
kinds of data. based intelligent modeling methods of multi-output support vector regression
machine (M - SVR) and random vector functional-link networks ( RVFLNs) were used to
establish the temperature estimation model of cross temperature measuring center of blast furnace.
Finally, the temperature estimation model based on industrial data was verified and compared. The
results show that both M — SVR model and RVFLNs model have good temperature estimation
effect when the sample size is small. However, when the sample size is large enough, the
generalization performance and estimation accuracy of M — SVR model is better than those of the
RVFLNs model.
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Fig. 1 Cross temperature measuring device
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Fig. 2 Real time cross temperature with damage point
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Table 1 Correlation analysis of main factors of output variables
LGy Tl T2 T3 T4 T7 T8 T9 T10 Ti1 TI2
MM 0.3777° 0.434°7 0.5497" 0.598°" 0.344"° 0.5447" 0.087"" 0.556"* 0.448" " 0.233""
AR TI3 Ti4 Ti8 T19 T20 T21  Eikk B R E KR KRL st
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Fig. 3 Test results of cross temperature measuring
based on M-SVR
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Table 2 RMSE of cross temperature measuring based on M-SVR and RVFLNs

; SRl RMSE = X RMSE =
Bk I 2 it
T5 T6 T16 T15 T17 T5 T6 T16 T15 T17
M-SVR 7.6626 8.8698 9.9972 6.2230 6.1363 15.2866 19.1593 17.1434 17.3096 20.8313
RVFLNs 3.9178 11.6074 9.3673 7.3640 6.4825 11.1654 36.4766 29.0557 31.4638 34.7546
*3 ETF M-SVR 5 RVFLNs ¥j+F iR ITIRENEHEMREE
Table 3 Mean and standard deviation of cross temperature measuring estimation error based
on M-SVR and RVFLNs
. - lw - o v - -
\ BETHIEA Y = S = [0 3 (1) =y 1 = Ay)
ook % y NZ Yi PRI & N;(Iy, v 1 =Ay)
T5 T6 T16 T15 T17 T5 T6 T16 T15 T17
M-SVR 11.5270 15.1904 14.8013 15.1028 17.6861 10.0403 11.6761 8.6498 8.4574 11.0067

RVFLNs

9.3131 30.2700 26.6755 26.9418 31.5100

6.1590 20.3535 11.5174 16.2514 14.6628
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