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Effect of the Furnace Pressure on Energy Efficiency of a Reheating Furnace
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Abstract

In Thailand, the iron and steel industry is one of the top-ranked energy-consumption industries.
The heat source for a reheating furnace used in the iron and steel industry is generally fossil fuel, such
as natural gas or fuel oil. Therefore, the energy efficiency of the reheating furnace plays a major role to
reduce the overall energy consumption of the plant. The aim of this research is to improve the reheating-

furnace energy efficiency by the proper adjustment of the furnace pressure. The research is conducted at
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an iron and steel plant by performing energy audit at the reheating furnace and its recuperator. The
different values of the furnace pressure are chosen by adjusting the position of the flue gas damper. The
field data from the energy audit will be used to analyze the mass and heat balance of the furnace. The
analysis indicates that after the reduction of the furnace pressure from 1.4 mm H,O to 0.8 and 0.6 mm
H,0, the flow rate of the leak air into the furnace is increased from 0.0022 kg/s to 0.0701 and 0.117 kg/s,
respectively, because of the higher negative value of the furnace pressure at the hearth level. On the
other hand, the flow rate of the flue gas leaving the reheating furnace to the recuperator is increased
leading to the higher sensible heat of the flue gas entering the recuperator of 1,682, 1,906 and 2,140 kW,
respectively. As a result, the preheat air temperature is increased with the higher heat recovering from
the recuperator of 759, 864 and 901 kW, respectively, and the reduction of the heat of combustion of

7,366, 7,346 and 7,193 kW, respectively. Nonetheless, the effect of the furnace pressure on the product

quality is considered to be a future study.

Keywords: furnace pressure, reheating furnace, heat balance, energy efficiency.
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