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Industry-furnaces have been driven by the requirements of improving thermal efficiency and 

quality and simultaneously minimizing pollutant emission. The present study has been mainly 

motivated to solve industrial furnaces, which can be considered as steady turbulent reacting 

flows. Based on well-known altenateSteadyReactingFoam[1], the new flame solver was 

implemented in OpenFOAM-2.1.x without linking cantera library. In order to calculate 

reaction rates of chemical species, integration times of ODE are evaluated by using local 

residence times same as the reference code. 

 The lab-scale IFRF 0.8MW oxy-natural gas flame furnace is simulated in order to validate 

the performance of the new code[2-4]. The furnace has a single flame and the high-

momentum jet flame is issued from the burner into the chamber of 1.05ⅹ1.05ⅹ3.44m. In the 

burner, the natural gas is issued from the central tube of 16mm diameter, and the oxygen 

stream from outer annulus that outer and inner diameter are 36mm and 28mm, respectively. In 

order to predict flame length correctly, k–ω SST turbulent model seems appropriate in this 

study. Figure 2 shows the radial profiles of CO and CO2 at 22cm, 82 and 142cm respectively 

along the centerline from the burner-exit. The numerical results seem to reproduce 

measurements with acceptable level.  

Slab-reheating furnace has been chosen as more complex case, which has large dimensions 

(40.3ⅹ8.76ⅹ12.8m) and 56 burners. In this case, two kind of burner are used to reheat 

passing slabs in the furnace. The fuel is a mixture of COG(coke-oven gas) and BFG(blast-

furnace gas) and the preheated airs of different temperature are used for burners. Main focus 

is given to simulate a lot of flames in one furnace with simplified boundary conditions. 



 
 

Figure 1. Temperature of oxy-flame furnace 

 
 

Figure 2. Radial profiles of CO and CO2 at different axial locations 

 

 
Figure 3. Schematic geometry of industrial reheating furnace 
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