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Figure 1- Schematic of the laminar counter flow flame in reactant-to-product configuration[25]
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Figure 2 -Mass fraction of H20 species in terms of ¢ at different values of strain rate.
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Figure 3- Mass fraction of CO species in terms of c at different values of strain rate.
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Figure 4- Modified Sydney burner in 2D mode [24]
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Table 1- Characteristics of the reaction mixture
Oxidizer Fuel
Species | Mole Fraction | Species | Mole Fraction

CH, 0/899
0, 0/21008 C,H, 0/078

H, 0/011
N, 0/78992 N, 0012
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Figure 6- The results of the sensitivity analysis of the disturbance model with respect to the constant €.,
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Table 2- Quantitative comparison of flame length

Model Flame Length(mm)
Experimental 175
Strained 105
Free Flame (without strain) 75
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Figure 10 -Comparison of axial flame speed data in numerical solution by applying strain with experimental
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Numerical simulation of turbulent flames with laminar flamelet models is not easily possible under high turbulence intensity
conditions. Experimental results and direct numerical simulations show that introducing strain effects in the production of
flamelet tables can significantly increase the accuracy of modeling. In this work, implementing the strain effects in the model
results in 30 mm increase in the flame height relative to the unstrained model. In this work, a strained flamlet model has been
implemented and evaluated in the simulation of turbulent premixed flames. The premixed counterflow flame has been used
to produce the flamelet tables. These tables are used in the computational fluid dynamics solver using two reaction progress
variables and the presumed probability density function method. The model obtained in this research has been used in
Reynolds-Averaged simulation of a turbulent piloted premixed flame in a bunsen burner. This burner utilized a novel
approach to highly increase the input turbulence intensity. The results show that the strained flamelet model predicts the
flame propagation speed and consequently the flame length, significantly better compared to the unstrained flamelet model.
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