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Table 1- Different conditions of air and fuel inlet

m (kg/s) Equivalence ratio | Tair (K) Trel(K) m (kg/s) Equivalence ratio | Tair (K) Trel(K)
0.082 0.8 323.15 313.15 0.328 0.9 323.15 313.15
0.164 0.8 323.15 313.15 0.082 1.1 323.15 313.15
0.328 0.8 323.15 313.15 0.164 1.1 323.15 313.15
0.082 0.9 323.15 313.15 0.328 1.1 323.15 313.15
0.164 0.9 323.15 313.15
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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 6- Axial velocity 0.7 m inside the combustion chamber at different inhomogeneous lengths
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Figure 7- Flame length at equivalence ratio of 0.8 and mass flow rate of 0.082, 0.164 and 0.328 kg/s
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Figure 10- Comparison of inhomogeneity length with minimum flame length at different mass flow rate and equivalence ratios
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different equivalence ratio
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Numerical study of the effect of different levels of inhomogeneity on
turbulent flame length in a combustion chamber
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Combustion of a mixture of inhomogeneity reactants is a type of combustion that has been used since 1997.
All previous studies have been done on this type of outdoor combustion. The aim of this study was to
investigate the numerical effect of different levels of inhomogeneity on the flame length at different velocities
and equivalence ratios in closed space without the presence of ambient air and its influence on the flame. In
this numerical study, the configuration modeling of Navier Stokes equations using Reynolds averaging
method has been used. The results show that the flame length during a given inhomogeneity has a low limit
so that the flame length increases before and after the inhomogeneity. This length of inhomogeneity varies at
different velocities and equivalence ratios. The results also show that the flame length in the non-premixed
state is less than the flame length when the fuel/air mixture is almost pre-mixed in the ignition chamber but as
the equivalence ratio decreases, the difference is expected to be equal. The lower flame length values in the
non-mixed state will be greater than the near-mixed state. Also, the cross-sectional area of the flame inside
the chamber changes significantly both in length and width by changing the length of the inhomogeneity.

Keywords: Turbulent combustion, inhomogeneity, flame length, combustion chamber
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