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Abstract

The iron and steel industry is one of the major industries for developing the country and is
ranked as one of the highest energy consumption among all industrial sectors. It is also served as a
primary industry that provides materials to secondary industries as well. This present study focuses
on a slab, a product from a steelmaking process, which will be sent to a hot-rolling mill to form a final
product. Before the rolling process, slab is heated to a proper temperature of 1100-1250°C by
charging into a reheating furnace. Heat is generated by a combustion process from direct-fired burners.
In general, heat loss from the reheating furnace occurs by several mechanisms including the flue gas

loss. Although a recuperator is used to reduce heat loss by recovering some of that to preheat the
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combustion air, the exit flue gas temperature is still as high as 300-500°C. This research studies the
simulation of the flue gas flow with the remaining thermal energy into an additional design section for
preheating the slab before charging into reheating furnace. This will result in a higher slab charging
temperature and a reduction of fuel consumption. The case study is performed on a pusher-type
reheating furnace using fuel oil. Another consideration includes the acid condensation of the flue gas
due to the lower flue gas temperature than the acid dew point. The result from a 275-ton/hr

reheating furnace shows that seventeen slabs with a size of 250x1260x9240 mm and a weight of 22.88
ton can be preheated from 30°C to 74.11°C. The preheating time is 90 minutes with the flue gas

temperature of 408.37°C. The energy saving is calculated to be 17.15 MJ/ton of the slab, which can
be converted to the fuel cost of 35,981 bath per day.

Keywords: Slab Preheating/Flue Gas/Reheating Furnace
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9 11.9572 | 0.0247 | 83.1085 267.298
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16 10.6024 | 0.0219 | 77.4867 243.096
17 10.4706 | 0.0216 | 76.9346 240.670
5 3912.94
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Slab Time T loading
o T(°C) | Waiting 0) Qsave (kJ)
(hn)

1 85.7572 0.61 77.2045 468,736.68
2 54.1781 0.72 49.9649 198,249.38
3 48.6942 0.82 45.0656 149,600.24
4 45.8222 0.94 42.4281 123,410.12
5 67.6412 1.06 58.8281 286,260.27
6 87.5630 1.17 73.0100 427,085.48
7 85.8137 1.29 70.6960 404,108.29
8 84.3550 1.41 68.6929 384,216.99
9 83.1085 1.52 66.9120 366,533.01
10 | 82.0231 1.64 65.3208 350,732.34
11 81.0641 1.76 63.8720 336,346.72
12 | 80.2067 1.87 62.5483 323,202.07
13 79.4327 1.98 61.3775 311,575.98
14 | 78.7281 2.09 60.2914 300,791.66
15 78.0822 2.20 59.2728 290,676.07
16 77.4867 231 58.3221 281,236.13
17 76.9346 242 57.4217 272,294.83
37 5,275,056.26
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