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Fig. 1: Numerical solution domain and governing boundary conditions on the problem
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Tabel 1: Thermal boundary conditions and different species mass fraction on the oxidizer side in different conditions
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Table 2: The coefficients for non-gray gas radiation condi-
tions
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Fig. 2: Independent results from created numerical grid a) temperature distribution on the burner centerline, b) Carbon
monoxide distribution on the burner centerline
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Fig. 3: Comparison bettween experimental data with the obtaned results from numerical simulation in the cross section
of 30 cm from burner inlet, a) temperature, b) carbon monoxide mass fraction, ¢c) water vapor mass fraction
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Table 3: Average errr of temperature, carbo dioxide and water vapor in the 30 cm from burner inlets
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Fig. 4: Chemical and physical effect of CO2 injection on the OH mass fraction in 90cm from burner inlets
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Fig. 5: Chemical and physical effect of CO2 injection on the CH20 mass fraction in 90cm from burner inlets
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Fig. 10: Chemical and physical effects of CO2 injection into oxidizer on the OH mass fraction in 90cm from burner inlet
for different preheating temperature, a) camparison between 1100 K and 1300 K, b) camparison between 1300 K and
1500 K
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Fig. 11: Chemical and physical effects of CO2 injection into oxidizer on the CH20 mass fraction in 90cm from burner
inlet for different preheating temperature, a) camparison between 1100 K and 1300 K, b) camparison between 1300 K
and 1500 K
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Fig. 12: Chemical and physical effects of CO2 injection into oxidizer on the CO mass fraction in 90cm from burner inlet
for different preheating temperature, a) camparison between 1100 K and 1300 K, b) camparison between 1300 K and
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Fig. 13: Chemical and physical effects of CO2 injection into oxidizer on the NOx mass fraction in 90cm from burner inlet
for different preheating temperature, a) camparison between 1100 K and 1300 K, b) camparison between 1300 K and
1500 K
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