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Liquid-gas flows are ubiquitous in environmental and engineering applications. One category 
of flow of great importance in energy conversion devices is the formation of a liquid spray, a 
process called atomization. Due to their nonlinear and multiscale nature, such turbulent multi-
phase flows present a significant modeling challenge, especially when novel control strategies 
such as electro-hydrodynamics are considered. For example, instabilities that develop at the 
liquid-gas interface are controlled by thin boundary layers, yet such instabilities impact the 
large-scale flow dynamics and influence atomization. In addition, flow variables exhibit dis-
continuities across the phase interface, complex microscale dynamics arise due to surface ten-


