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Abstract 

Introduction 
Figure 1: Melt pool configuration comparison of melting cycle 
using 1.15 MW, 2.3 MW and 3.0 MW of total power input for 
LTOF burners [2].

Figure 2:  Furnace evaluation for melt pool configuration for 
1.15 MW LTOF burner input and 2.3 MW air-fuel burner 
input [2].
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Numerical model 

Furnace layout 
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Figure 3: Metal temperature (ºC) in steady state solution for 
industry furnace with 20 ton ingot arrangement.

Figure 4: Metal temperature (ºC) in steady state solution for 
industry furnace with 20 ton melt pool configuration.  

Figure 5: Difference in furnace temperatures with two metal 
configurations [2].

Steady state cases 

                       (3) 

Transient calculations 

Table 1: Material properties
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Figure 6: Average furnace chamber temperature and liquid 
fraction, for melt pool configuration, for turbulence models k-
epsilon, RNG k-epsilon, k-omega and k-omega-SST. 

Figure 7: Average flue gas temperatures for evaluated two 
equation turbulence models k-epsilon, RNG k-epsilon, k-
omega and SST k-omega as denoted. 

Figure 8: Temperature contours in burner planes for 
turbulence models (a) k-epsilon (b) RNG k-epsilon (c) k-
omega and (d) SST k-omega, at time 25019 s (left) and 60s 
later (right). 
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Figure 9: Heat of reaction and average liquid fraction for 
combustion models Finite-rate/eddy dissipation, Eddy 
Dissipation and Eddy Dissipation Concept. 

Figure 10: Furnace temperatures in burner planes at time 
25019s for combustion case (a) Eddy Dissipation (b) Finite 
Rate/Eddy Dissipation (c) Eddy Dissipation Concept. 
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Figure 11: Total melt surface heat flux for combustion models 
Finite-rate/eddy dissipation, Eddy Dissipation (red) and Eddy 
Dissipation Concept (light blue). 
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