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Chemically reacting flows are central to energy applications such as 
combustors, catalytic reactors, and fuel cells. Such flows typically involve 
several physical and chemical processes interacting with each other over a 
wide range of scales. Computation of those multiscale and multiphysics 
phenomena poses a great scientific challenge and is crucial to enhancing the 
development of advanced energy systems that meet future standards. In this 
talk, I will discuss the computational modeling of reacting flows observed in 
two important energy conversion devices, combustors and fuel cells. The 
modeling of turbulence-chemistry interactions in turbulent nonpremixed 
flames will be presented in the context of the conditional moment closure 
method and the large eddy simulation. The emphasis will be given to the 
effects of multiscale turbulent mixing on pollutant formation. The multiscale 
modeling of proton exchange membrane (PEM) fuel cells will then be 
presented with emphasis on interactions of surface reactions, nanoscale
reactant transport, and liquid water dynamics in porous electrodes. 
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