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ABSTRACT 

Developing low NOx and soot-free combustors is vital for achieving sustainability goals in the 
power/propulsion sector. Hence, it is imperative to explore alternative combustor concepts to push the 
limits of low pollutant emissions, improving stability, and reducing noise. Nevertheless, achieving this 
goal while burning sustainable aviation fuels (SAFs) and Hydrogen poses a significant technical 
challenge for the combustion community. Recently, the Lean Azimuthal Flame (LEAF) concept has 
shown encouraging outcomes for achieving low NOx and soot-free combustion of kerosene/hydrogen 
blends by swiftly diluting reactants with burnt gas and fresh oxidizer. The LEAF concept is a reactive 
multi-phase system; hence, its operability limits and global behavior can be predicted from the 
underlying physics of their subgrids (droplets), i.e., transport and combustion of droplets/droplet 
clusters. For instance, the ratio of spray evaporation and convective timescales in the LEAF combustor 
is significant in predicting the flame topology. The talk will encompass the spatiotemporal scales, spray 
Sauter mean diameters (SMDs), convective length scales, and convective/mixing timescales, pivotal 
for understanding the flame stability and combustor operability limits for liquid fuel operations. 
Furthermore, the talk will focus on the fuel flexibility of the LEAF concept and its full hydrogen 
operations. The underlying mechanism of NOx formation in Hydrogen LEAF will be elucidated using 
Large Eddy Simulation results. 
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