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Abstract: The paper reports on the results of experimental study of jet flames by particle
image velocimetry technique. The focus is placed on the analysis of the most intensive
hydrodynamics instability modes, identification of their role in flame stabilization
mechanism, and on possibility to optimize the combustion by affecting the hydrody-
namics modes. Velocity field decomposition techniques were used to extract coherent
velocity fluctuations. For swirling jet flames, it was found that the vortex core took shape
of a spiral due to the axial flow deceleration caused by expansion of the jet flow. For high
enough swirl rates, the axial velocity decreased down to negative values, corresponded
to a central recirculation zone. For these high-swirl jets, a global instability mode
dominated dynamics of the flow downstream the burner. The mode correspondedto a
coherent structure, consisted of a pair spiral vortices, viz. a precessing vortex core and
secondary helical vortex. The coherent structure was also present after ignition of the
flame. The secondary helical vortex provided mixing of the fuel-rich jet with the ambient
air and allowed stabilization of the flame base near the burner. It is shown that mixing
and combustion can be intensified by affecting instability modes of the flow via imposing
proper oscillations to the jet flow rate.
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