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The investigation of pollutants emission on counterflow diffusion heating system
with multi-step reactions modeling using OpenFoam software

Ali Edalati nejad, Seyyed Abouzar Fanaei’, Javad Khadem

Department of Engineering, University of Birjand, Birjand, Iran
*P.0.B. 97175376 Birjand, Iran, sab.famech@birjand.ac.ir

ABSTRACT

It is necessary to study the flame structure from the approach of its temperature, species consumption rate and pollutants emission. In this paper, the
combustion of Methane/Air was investigated with the counterflow diffusion flame model using OpenFoam software. In order to model the problem,
Multi-step GRI3.0 mechanism in 324 steps and 53 radical species was used. In this solution, the convergence of unsteady states was considered 10-6
for each time step and residual physical parameters. With the maximum error of 21%, it is an acceptable agreement in the comparison between
numerical model and experimental data in the similar state. The results show that in this type of heating system, the amount of the production of
carbon emissions that are harmful to human's health are almost critical.

Keywords: Counterflow, Diffusion flame, Combustion of methane-air.
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Fig. 1 The schematic model of diffusion flame at heat generator
accessories
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Fig. 3 Temperatures for the case, 10mm diameter of fuel and air inlet,
0.001 m/s initial velocity of fuel and air, and initial temperature for fuel
800 and air 300 K
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Fig. 4 The mole fraction of basic species for the case, 10mm diameter
of fuel and air inlet, 0.001 m/s initial velocity of fuel and air, and initial
temperature for fuel 800 and air 300 K
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Fig. 5 The mole fraction of some radicals for the case, 10mm diameter
of fuel and air inlet, 0.001 m/s initial velocity of fuel and air, and initial
temperature for fuel 800 and air 300 K
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Fig. 2 Comparison between the presented data and published
experimental data [8]
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Fig. 6 Temperatures for the case, 10mm diameter of fuel and air inlet,
0.001 m/s initial velocity of fuel and air, and initial temperature for fuel
300 and air 560 K.
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