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The study of the effect of fuel dilution in
methane/air counterflow diffusion flames on the
emission of environmental pollutants

Abstract: When the non-premixed combustion is the result of two different streams of
fuel and oxidizer, it is called a counterflow diffusion flame. The main goal of the current
work is to investigate the effect of Argon gas as a diluent on the counterflow diffusion
flame and the amount of emission of pollutants such as NOx, CO and soot. Numerical
simulation was done with the help of CHEMKIN combustion simulator software. The
diffusion term was discretized using the central difference method with a second-order
error. In order to more convergence in the discretization of convection term, the upwind
method, which is able to detect the flow direction, was used. The discretized equations
were solved using a two-point solver with time integration. The results show that
increasing the amount of diluent leads to a decrease in the maximum temperature as
well as a decrease in the maximum mole fraction of active radicals, including H radical.
The reduction of the active radical H makes the fuel less affected by this species and
therefore has more diffuses on the oxidizing side. The emission of NO, NO,, C,H, and
CO species, which are part of environmental pollutants and are harmful to health, are
reduced by an average of 25.32% with the increase of diluent percentage, which is very
important from the point of view of air pollution control and issues related to
combustion efficiency.
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