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% Large Eddy Simulation (LES)
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Figure 1- Damper location in previous and current situation
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Figure 2- The real view of the main burnér of furnace 204
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Figure 4- The grid used for numerical solution
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Figure 5- Visible flame and temperature contour
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Table 1- Comparison of numerical simulation results with experimental test results

Variable Test Results CFD
0, 5.62% 5.56 %
CO 10 ppm 18 ppm
NOx 88 ppm 65 ppm
CO; 8.6 % 8.6 %
SO, 622 ppm 669 ppm
Flue Gas Temperature 840 °C 866 °C
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Figure 6- Arrangeme of new burners on the furnace and numerical solution mesh
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Figure 7- Visible flame in the new situation
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Figure 8- Flow streamlines inside the furnace
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Figure 9- Temperature contour in the new situation
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Table 2- Analysis of combustion products in new conditions

Variable CFD Results
0, 2.9%
CcO 1 ppm
NOx 10 ppm
CO, 10.2 %
SO, 170 ppm
Flue Gas Temperature 690 °C
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English Abstract

Numerical simulation of combustion in an industrial furnace and providing
a solution to reduce the flue gas temperature
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In this paper, the numerical simulation of combustion in one of the industrial furnaces of Kermanshah Oil
Refining Company has been carried out in order to investigate the cause of high temperature damage to its
damper and provide a solution to solve this problem. At first, the current situation has been investigated. For
this purpose, the numerical model of furnace and burner has been produced and numerical simulations have
been carried out to check the current situation. The agreement between the actual factory data and the
numerical simulation data is acceptable. In the next step, by changing the burner and changing the shape of
the flame, numerical simulations have been performed in order to solve the problem. The obtained results
show that by changing the burner and using 4 smaller burners but with a longer flame, the shape of the flame
becomes branched and with the increase of heat transfer caused by this situation, the temperature at the place
where the damper is installed decreases by about 170 degrees Celsius. This decrease in temperature can solve
the problem of damaging the damper and softening the structure connecting it to the flue.

Keywords: Heater, combustion, Numerical Solution, Heat Transfer, Burner, Stack
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