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Abstract

This article is based on Fluent software to simulate and optimize the oxygen rich combustion of
converter gas. By comparing and analyzing the velocity and temperature distribution maps ob-
tained from numerical calculations, the influence of factors such as oxygen concentration, gas
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calorific value, and epoxy ratio on the combustion of converter gas is explored. The following con-
clusion can be drawn: the higher the oxygen enrichment concentration, the more intense the com-
bustion in the core area of the converter gas, and the higher its temperature. However, as the oxygen
enrichment concentration increases, the flow rate of the combustion supporting gas decreases,
which is not conducive to heat conduction. The higher the calorific value of the converter gas, the
more intense the reaction, resulting in a higher temperature in the core reaction zone, while the
high temperature further enhances the combustion reaction. But as the calorific value of gas in-
creases, the airflow entering the gas inlet will decrease, and the airflow velocity in the combustion
area will decrease, which is not conducive to the diffusion of heat. As the epoxy ratio increases, the
airflow velocity on both sides will increase, which is conducive to heat transfer. However, the oxy-
gen concentration in the core position of the combustion zone will decrease, resulting in insufficient
combustion reaction. Therefore, when using an epoxy burner for combustion, it is necessary to
choose an epoxy ratio that is fully mixed with gas and oxygen.
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Figure 1. Epoxy burner
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Figure 2. Grid division diagram
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Figure 3. Maximum temperature under different grid numbers
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Figure 4. Geometric model diagrams in literature
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Figure 5. Comparison chart of measured temperature and

simulated temperature
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Table 1. Combustion supporting gas composition flow meter

=1 BRSERORER

IR 60% 80% 1

O & i 60% 80% 1

N i 40% 20% 0
AR E 1479.37 m¥/h 1109.53 m¥h 887.62 m*/h

2) MRRANHBLENEEA L, HEAEEHIFREAR], WRREN 10%, S H KA ERA
0.00625 m, {EEHN 25°C. Fep S EEMRBER 2 CO, B BUREA P CO &, Bk
BB . AR AR SR, AR [F) AV A P U s W R AR I, B DRI e
IR IMEA ] o AR RE B S A SR B 2 Pl

Table 2. Composition and flow table of converter gas
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PR FVE (keal/m?) 1200 1300 1400
COo & & 39.9% 43% 46.5%
CO & & 24.1% 21% 17.5%
N2 B i 35.4% 35.4% 35.4%
O H i 0.6% 0.6% 0.6%

S (m?/h) 4076.31 4416 4755.69
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Table 3. Simulated operating conditions

F+= 3. BB IR

AR A E AL

60% 1300 kcal/m? I1:1

AR R 2 80% 1300 kcal/m? 1:1

1 1300 kcal/m? I1:1

80% 1200 kcal/m? I:1

PRSI R 80% 1300 keal/m? 1:1

80% 1400 kcal/m? 1:1

80% 1300 kcal/m? 1:1

AT X R 80% 1300 keal/m? 1:2

80% 1300 kcal/m? 1:3
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Figure 6. Velocity distribution map under different levels of oxygen enrichment
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Figure 7. Temperature distribution map under different degrees of oxygen enrichment
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Figure 8. Velocity distribution diagram under different gas calorific values
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Figure 9. Temperature distribution diagram under different gas calorific values
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Figure 10. Velocity distribution diagram under different epoxy ratios
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Figure 11. Temperature distribution diagram under different epoxy ratios
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