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Investigation of the Effective Parameters on the flame sustainability in stratified
burner with premixed combustion by Lattice-Boltzmann method
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ABSTRACT

The combustion process in a boiler system is a process with multiple inputs and outputs, time dependent and highly non-linear. So, it’s difficult to set
the main parameters using the classic method. The combustion process development with less energy consumption and less pollution is one of the
fields of research interest. One method, with this purpose, is using lean premixed combustion in burner of boilers. In this article, the impact of the air
injection on the lean premixed flame in stratified burner is studied. Velocity and equivalence ratio are set as variables. In a single flow mode, with
increasing equivalence ratio up to stoichiometry ratio, the flame structure sustainability increases. In this mode, by increasing mixture injection
velocity from 0.5 to 1 m/s, and decrease in oblique angle, the flow-off flame sustainability improves. By further increase in velocity, beyond 1 m/s,
the sustainability comes down. In multiple-flow mode, by air injection from inner duct, no variation in flame structure is noticed. By air injection
from outer duct, the flam structure deforms to sustainable conical flame, as in this mode the injected air in outer duct plays insulation role against cool
environmental flow. Hence, the outer air injection has a positive effect on flame sustainability.

Keywords: Boiler, Premixed Combustion, Boltzmann Method, Lean Combustion
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Fig. 2 Lean flames in a single-flow mode with configurations near
blowout flame, lift-off flame and cone flame
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Fig. 3 Variation of oblique angle as a function of velocity of the
mixture
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Fig. 5 Variation of configuration of flame in co-flow mode
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Fig. 4 Flame patterns of (a) cone flame, (b) lift-off flame in single-
flow mode, and (c) cone like flame in co-flow mode.
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