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Abstract: 

Direct numerical simulations (DNS) provide insights into many fundamental characteristics of 

laminar and turbulent combustion by rendering high fidelity solutions that are free from 

turbulence modeling errors and numerical dissipation. Recent progress in DNS has expanded 

its applicability by realizing larger physical parameter conditions towards laboratory scale, by 

incorporating physics submodels to describe the essential physical and chemical processes, 

such as radiative heat transfer, spray dynamics, and soot formation. This presentation will 

highlight some recent developments at KAUST in such efforts, such as soot formation in 

nonpremixed flames; representation of solid body within the structured grid domain to study 

flame stabilization and blow-off; Eulerian-Lagrangian hybrid model to describe the flame 

propagation through an array of liquid droplets; and high Reynolds number turbulent premixed 

flame propagation. The presentation will also provide a brief overview of ongoing activities and 

research opportunities at KAUST Clean Combustion Research Center. 
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