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Abstract: For the purpose of providing the scientific insights of the flow features and flame stability of low
swirl combustion, large eddy simulations of premixed methane—air low swirl combustion are conducted using dy-
namic k—equation subgrid model and finite chemistry model PaSR under several flow conditions including differ-
ent bulk velocity, equivalence ratio, and pressure based on OpenFOAM. From experimental measurements and
large eddy simulation predictions, flow conditions effects on low swirl flow field structure and unsteady character-
istics of combustion are performed. Additionally, interaction between large scale vortex structures and flame sur-
face is also discussed. Flow field structure and flame lift off are scarcely influenced by bulk velocity, which sug-
gests the self—similar feature of low swirl combustion under different inflow velocities. As increase of equivalence
ratio and pressure, flow streams diverge and generate a recirculation zone in post—flame zone. Besides, the flame
base exhibits a transformation from U shape to W shape with flame lift off distance decreases. The flame front is
not dominated by recirculation zone but stabilizes in the shear layers, in which coherent vortex structures are peri-
odically generated and result in both local velocity fluctuating as well as flame surface wrinkling. Characteristic

frequencies of unsteady shear layer vortex structures are evaluated based on point data analyzing. The results
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show that the characteristic frequencies raise from 250Hz to 300Hz with the increase of bulk velocity, and de-

cline from 250Hz to 125Hz with the increase of equivalence ratio and pressure.

Key words: Low swirl combustion ; Unsteady characteristics ; Coherent structure ; Characteristic fre-

quency; Large eddy simulation
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