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ABSTRACT 
Thermal transport in nanostructures differs significantly from that in macrostructures because 
of the size effects on energy carriers. Understanding nanoscale thermal transport is of 
fundamental importance to a variety of technologies. Size effects on transport properties in 
nanostructures can be utilized to engineer new thermoelectric materials with improved energy 
conversion efficiency, which requires both low thermal conductivity and good electron 
transport properties. Engineering hybrid micro/nano-structures with hydrophobic and 
hydrophilic coatings could enhance phase-change heat transfer efficiency by orders of 
magnitude. This talk will review some of our past and current activities in understanding and 
utilizing the nanoscale size effects in thermal transport in energy conversion and thermal 
management. Some of our recent developments in modeling and experimental frameworks, 
such as multiscale modeling and pump-and-probe measurements using extreme ultraviolet 
(EUV) light will be highlighted. 
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