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Porous materials are ubiquitous in natural and engineered systems.  Their action in 
these systems often seems quite simple, like water flowing through gravel or soaking 
into a sponge.  However, multiple phenomena frequently interact in these systems, 
exhibiting complex behavior and creating a rich space for design.  In this talk, I will 
look at the transport of mass and energy in porous materials, starting from a very 
general perspective, then identify some particularly interesting and important 
applications in engineered systems.  Multiphase heat transfer in porous media will be 
considered in detail.  The nature of competition in transport of fluid phases and heat 
will be explored.  Design approaches to manage this competition will be considered 
along with challenges and opportunities to apply these approaches in real world 
systems.  We will also look at the interaction of electromigration, diffusion, and 
advection in electrochemical systems utilizing porous electrodes and insulating 
porous materials.
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