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Prediction of Billet Temperature by the Total Heat Exchange Factor in the
Reheating Furnace
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Abstract

A new method to determine the total heat exchange factor was proposed for the prediction of billet
temperature in a reheating furnace. This method employed the square of the difference between measural and
predicted temperatures as an objective function. The real billet temperature in a walking beam type reheating
furnace with 19.75m of its effective length was directly measured by thermocouples. The present method was
validated by showing that the predicted billet temperature was in a good agreement with the measured one.
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Fig. 1 Schematic diagram of reheating furnace
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Fig. 4 Measuring points of billet temperature
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Table ¥ Experimental conditions

LAAR [°C) | ABAD [E)] NI

(mm]
FEEREEE REEE IR RN
1150 | 1230 73 47 1250 100

Table 2 Thermophysical properties of SUS304

_E v dAZAST | &= v YAEASF
¢C) | (kealkg®C) | (keal/hmK) (°C) | (kealkg’C) | (kealhrmK)
0 0.116 238 750 0.150 23.0
50 0.120 425 800 0.148 209
100 0.124 314 850 0.148 0.9
150 0.130 403 900 0.148 220
200 0.130 389 950 0.146 22.7
250 0.136 371 1000 0.150 23.0
300 0.138 356 1050 0.152 238
350 G.146 346 1100 0.156 24.5
0 0.150 323 1150 0.160 252
450 0.160 313 1200 0.162 25.9
500 0.168 30.2 1250 0.166 266
550 0.180 292 1300 0.170 273
600 0.186 28.1 1350 0.174 28.0
650 0.200 27.0 1400 D178 287
700 0.522 259
Table 3 Total heat exchange factors(®_ )
7 F2AdETE(0,)
=)
oLl FE 23 | 3P 4 | s H
451 076 | 068 | 086 | 064 | 077
S| 081 | 054 | 068 | 069 [ 065
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Fig. 6 Temperature distribution of billet with residence
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