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Steel industry processes emit very high quantities of residual gases mainly coming from 
blast furnaces (Blast Furnace Gas - BFG) and coke ovens (Coke Oven Gas - COG). These 
gases cover a large range of reactant compositions and calorific values. Current 
environmental and process optimization issues lead industry to promote BFG and COG to 
avoid them being flared into the atmosphere. An attractive solution is to use these gases as 
fuel in preheating furnaces involved in the steel production processes. The stabilization of 
such flames is very challenging especially when lower calorific value fuels are used. 
Therefore, the present study aims to provide numerical and modeling strategies to design 
burners able to stabilize turbulent flames for different mixtures of COG and BFG. 
In this context, a BFG-COG-Air burner has been designed and characterized using 
advanced diagnostics at EM2C laboratory. The stabilization of the flame is here performed 
using a bluff-body swirl injector. As the phenomena governing the flame topology and 
stabilization process of such flame are unsteady, Large Eddy Simulation (LES) is an 
attractive approach to correctly describe the flame dynamics. The non-adiabatic Filtered 
Tabulated Chemistry for LES (F-TACLES) model is selected (Fiorina et al. 2010, Mercier 
et al. 2014). Large-scale industrial furnaces exhibit very slow convective time scales so that 
compressible effects can be neglected. Therefore, the F-TACLES model has been 
implemented in the low-Mach number LES code YALES2 (Moureau et al. 2011) to ensure 
numerical efficiency. 
The developed BFG-COG-Air burner is used to validate models and numerical strategies 
through extensive comparisons with measurements. Two simulations of this configuration 
are performed. The first LES supposes an adiabatic burner while the second computation 
accounts for heat losses. The adiabatic LES predicts an M-shape flame while the non-
adiabatic LES predicts a V-shape flame in agreement with experimental data. Heat losses 
are found to have a great impact on both flame shape and stabilization process even when 
the reaction zone does not interact directly with the burner wall. 
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