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Abstract

Reheating process is key for wire rod manufacturing process. Steel in the furnace is heated to
high temperature range from 1000 to 1150 °C. The furnace has two main controller. First, the zone
temperature of reheating furnace is controlled using Pl feedback control system and air-fuel ratio
controller. However, this type of control system cause temperature overshoot rising. The result in this
section is loss energy without avail. The over temperature problem is suspect to be taken from
physical changing of reheating furnace or modify burner. This change makes Pl control parameters not

appropriate to new condition and result in low efficiency of control system. This paper therefore

presents Mathematical Model of reheating furmace using theory of heat transfer and system
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identification technique to estimate parameters of reheating furnace model considered residues billets

and without residues billet for comparison between responses of both model.

Keywords: Mathematical Model, System identification, Furnace, Heat transfer.
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s 1 asad 2 RYE ST 4 Wae
R1 0.0001922 0.0001953 0.0002000 0.0001700 0.0001894
R2 0.0000531 0.0000497 0.0000630 0.0000435 0.0000523
R3 0.0000893 0.0002043 0.0002598 0.0005000 0.0002633
Ra 0.0000070 0.0000347 0.0000765 0.0000499 0.0000420
RS 0.0000606 0.0000449 0.0000307 0.0000451 0.0000453
R6 0.0001581 0.0001554 0.0001439 0.0001725 0.0001575
Rb1 0.0220888 0.0320121 0.0050992 0.0255370 0.0211843
Rb2 0.0639999 0.0718549 0.0800000 0.0550247 0.0677199
Rb3 0.0689927 0.0635248 0.0651582 0.0668601 0.0661339
Rba 0.0800000 0.0807672 0.0724164 0.0790662 0.0780625
c1 52568625 52537588 52486335 52517553 52527525
@) 30178566 30124467 30192511 30174456 30167500
3 16251786 16261771 16251666 16176786 16235502
4 14251786 14301772 14256722 14261128 14267849

b 37130 36690 36970 37086 36969

%Error 17.261 17.019 18.021 17.208 17.324
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s 1 asad 2 RYE asad 4 WAt
R1 0.0001825 0.0001644 0.0001382 0.0001598 0.0001612
R2 0.0000459 0.0000427 0.0000372 0.0000402 0.0000415
R3 0.0000999 0.0000985 0.0000790 0.0000621 0.0000849
Ra 0.0000210 0.0000281 0.0000118 0.0000348 0.0000240
R5 0.0001487 0.0005155 0.0001530 0.0000963 0.0002284
R6 0.0003298 0.0004340 0.0002022 0.0001729 0.0002847
Q1 0.0021000 0.0024700 0.0042100 0.0028100 0.0028975
Q2 0.0068673 0.0031629 0.0008698 0.0001676 0.0027669
Q3 0.0936158 0.1000000 0.0004727 0.0001117 0.0485500
Q4 0.0825602 0.1000000 0.0010000 0.0010000 0.0461400
1 52456047 52580408 52553194 52580408 52542514
&) 30166742 30194018 30155695 30194018 30177618
3 16228916 16267218 16240004 16239963 16244025
ca 14240004 14274658 14236335 14228916 14244978
%Error 21.361 22.269 17.611 18.472 21.335
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