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Figure 1- Schematic of the combustion chamber studied [20]
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Figure 2- OH mass fraction at some point in the middle of the chamber for the independency of the mesh
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Figure 3- Comparison of chamber axis temperature with the experimental[21] and othernumerical results[22]
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Figure 5- a) CH4 mass fraction entering the chamber at different inhomogeneous lengths at equivalence ratio of 0.9
b) axial velocity of the mixture entering the chamber at different inhomogeneous lengths at equivalence ratio of 0.9
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Figure 6- a) Axial velocity inside the chamber in redial distance 7 cm at different inhomogeneous lengths at equivalence ratio of 0.9
b) Axial velocity in 0.02 m inside the chamber at different inhomogeneous lengths at equivalence ratio of 0.9
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Figure 8- a) CH, mass fraction in 0.03 m inside the chamber at constant inhomogeneous length and equivalence ratio for different
pilot places (Lp)
b) Axial velocity in 0.03 m inside the chamber at constant inhomogeneous length and equivalence ratio for different pilot places (Lp)
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Figure 14- Comparison of OH mass fraction contours at constant equivalence ratio (¢) 0.9 and inhomogeneity length (L) 600mm
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English Abstract

Numerical study of the effect of pilot place on turbulent flame lift off with

different levels of inhomogeneity in combustion chamber
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Combustion of a mixture of inhomogeneity reactants is a type of combustion in which the mixing of fuel and
air is not complete. This study investigated the effect of the pilot location on the turbulent jet flame lift off
height with different levels of inhomogeneity in the combustion chamber. The effect of different equivalence
ratios has also been investigated. In this numerical study, the configuration modeling of Navier Stokes
equations using Reynolds averaging method, standard k-¢ turbulence and reactive flow modeling of Eddy
Dissipation Concept (EDC) method have been used. Results show that the flame lift off height decreases with
increasing inhomogeneity length and the flame attach during a certain inhomogeneity length, which depends
on the equivalence ratio and pilot location. In all of the cases studied, a range of inhomogeneity lengths was
found during which the flame was attached. The results show that the flame lift off height in non-premixed
mode is higher than in the case where the fuel-air mixture ignites almost premixed in the chamber. The higher
the equivalence ratio, the lower the flame lift off height. Based on the three locations studied in the side wall
for the pilot location and the results obtained, the pilot in the middle area of the side wall had a lower flame
lift off height and a higher attached flame range. Also, the flame area inside the chamber changes as the
inhomogeneity changes.

Keywords: Pilot, Inhomogeneity, Turbulent combustion, Lift off height, Combustion chamber
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