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Effects of Swirl Number on Stratified Swirl Flow Field
Using Large Eddy Simulation
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Abstract: To deeply understand the characteristics of stratified swirl flow field and combustion stability,
OpenFOAM was used to conduct large eddy simulation of the cold and combustion flow fields of a stratified swirl burn-
er. The effects of swirl number on the structure and unsteady characteristics of free swirl flow field were studied. The
()—criterion was used to illustrate the instantaneous vortex structure in the flow field, and the power spectrum density
was used to analyze the precession characteristics in the flow field. The results show that under nonreacting condi-
tions, the position and area of the recirculation are slightly affected by swirl number. As the swirl number increases,
the outlet airflow is subjected to the centrifugal effect induced by the swirling flow, the flow diverges, the expansion
angle of the flow field becomes larger, and a secondary recirculation appears downstream of the flow field. The
downstream spiral vortex core is orthogonal to the streamlines of mean velocity, demonstrating that the spiral vortex
is generated by Kelvin—Helmholtz shear layer instability. Under reacting conditions, as the swirl number increases,
the area of the recirculation increases, the average temperature distribution continues to expand along the radial di-
rection, the flame front pulsation increases, and the position where the vortex breakup obviously moves upstream.
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