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Abstract: In augmentors used for gas turbine engines, flames are stabilized in high speed flows 
using bluff body flame holders.  The limiting conditions for flame stability are shown to be 
impacted by the formation of holes in the reacting flame sheet due to interactions between the 
flow and flame.  The formation of these holes lead to a flame edge at the boundary of products 
and reactants and the overall behavior of the flame is governed by the properties of this edge 
flame.  In this seminar, a range of optical diagnostics are shown for understanding edge flame 
behavior both in augmentors and in simplified combustors designed to understand details of edge 
flame propagation.  High-speed chemiluminescence imaging, planar laser-induced fluorescence 
(PLIF) and particle image velocimetry (PIV) are used in the augmentor to identify conditions 
under which flame holes lead to destabilization of the augmentor flame.  An improved model for 
predicting flame blowoff was developed that relies on a single parameter for defining the 
formation of flame holes.  This parameter is an extinction scalar dissipation rate that has been 
well studied in the literature.  In a separate series of measurements and numerical simulations on 
a laminar counterflow flame, this extinction scalar dissipation rate is studied in greater detail 
using PIV, PLIF, Rayleigh- and Raman-scattering spectroscopy.  The results show that the 
previously defined rate for local extinction does not capture the full behavior of edge flames and 
that consideration of heat flux through the edge is required to correctly predict extinction limits.  
A simplified approach to measure the heat flux non-intrusively is described and the impact of 
unsteady flame oscillations is also discussed.   
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doctoral and 13 master’s theses students, and has supervised over 35 undergraduate research 
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