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ABSTRACT

The steel industry makes the most of it’s incidental COG (Coke oven gas) and BFG (Blast furnace gas) as
fuel and is striving to achieve it’s greenhouse gas reduction goals in line with the era of national carbon
neutrality. NOy generated during boiler combustion is reduced by using the FGR method that circulates the
combustion gas. However, there is often a problem that the combustion air and the combustion gas are not
well mixed. In this paper, we tried to achieve efficiency improvement and stable NOy reduction by studying
the cause of the FGR efficiency reduction and improving the problems. When mixing FGR combustion gas,
it was not evenly sprayed into the burner due to deflection. As a result, the temperature of some flames
increased and thermal NOy increased. In order to improve the mixing of combustion gas and combustion
air, the gas pressure deviation was increased by 100~200 mmAq or more and converted to an injection
type, and a porous plate was installed to disperse the combustion gas to improve mixing efficiency. The
boiler flame formed a stable shape, and the NOy data also showed a reduction effect of 7 ppm and uniform
data.

Key Words : Flue gas recirculation(FGR), Coke oven gas(COG), Blast furnace gas(BFG), Thermal NOy,
Fuel composition, Circulated combustion gas, Windage flow phenomenon
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Fig. 1. Mixed gas boiler, (a)Boiler body, (b)Gas duct,
(c)Burner set.

Table 1. Fuel composition (BFG, COG)[9]

Sortation BFG COG
(¢[0) 22 ~ 26 7~8
Hs 3~5 56 ~ 60
N, 45 ~ 55 5~8
CO, 20 ~ 24 1~3
CH, - 22 ~ 26
C,H,4 - 2 ~5
0, - 0.1 ~0.3
Specific gravity 1.05 0.36
Explosive range (%) 35.8 ~71.7| 5.0 ~ 28.4
Calorific value (kcal/Nm?®) 857 4,200
Ignition temperature (°C) 650 600
Flame temperature (°C) 1,000 2,000
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Fig. 2. How FGR operates when a mixed gas boiler
is in operation.
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Fig. 3. Flame shape before and after operating FGR.
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Fig. 4. Gas flow conversion using blower perfor-
mance curve and pressure deviation.
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Fig. 5. Thermal imaging of combustion air ducts.
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Fig. 8. NO data graph for poor combustion of FGR gas mixture at initial operation.
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Fig. 13. NOy data graph in FGR operation before improvement.
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