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Numerical Simulation of Blast Furnace Gas and Coke Oven Gas
Combustion under Different Oxygen Enrichment Conditions
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China, Post Code:430081 ;2. Key Laboratory for Ferrous Metallurgy and Resources Utilization of Ministry of
Education, Wuhan University of Science and Technology , Wuhan, China, Post Code:430081)

Abstract: In order to study the combustion characteristics of blast furnace gas( BFG) and coke oven gas
(COG) under different oxygen-enriched conditions, a 75 t/h gas-fired boiler in a certain steel mill was
taken as the object, the numerical simulation software Fluent was used to select the realizable k& — & turbu-
lence model with cyclone modification and the diffusive combustion model with finite rate and vortex dissi-
pation. Using velocity inlet, pressure outlet and standard wall equations, under the boundary conditions
of no slip or turbulent motion, the ignition distance, temperature field and heat flux density distribution in
furnace were simulated. The results show that the ignition distance of coke oven gas is shorter than that of
blast furnace gas, and coke oven gas reaches the stable combustion temperature of 1 000 K earlier under
the condition of 31% oxygen enrichment than under the air combustion condition. After oxygen enrich-
ment, the overall temperature in the gas-fired boiler decreases and the temperature distribution is more u-

niform. The maximum temperatures of air combustion, 26% oxygen enrichment and 31% oxygen enrich-
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ment are 1 867 K, 1 678 K and 1 834 K respectively. Under the conditions of 0, and CO, combustion,

the radiation heat transfer performance of mixed gas is enhanced, and the heat flux density in the furnace

is improved obviously, which leads to the wall surface heat flux increased even though the overall temper-

ature under the oxygen enrichment condition is lower than that under the air combustion condition. The

NO, production in the furnace decreases after oxygen enrichment, and the NO density converted to 3%

0, at the furnace arch decreases from 8. 12 mg/m’ under the air combustion condition to 0. 63 mg/m’ un-

der the condition of 26% oxygen enrichment.

Key words: oxygen-enriched combustion, gas-fired boiler, carbon capture , NO,. , numerical simulation
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Tab. 1 Analysis of composition volume fraction of BFG and COG
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Fig. 5 Temperature distribution diagram of boiler center

section under different oxygen mass fractions
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Tab. 3 Furnace arch parameters under simulated and
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