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for Heat Transfer Applications 

 
 

Thermal transport plays an important role in energy conversion efficiency and device reliability. There 
were significant progresses over the past two decades on utilizing micro/nanostructures for enhancing or 
reducing heat transfer, owing much to the challenging needs in high efficiency energy conversion 
systems and thermal management of electronics. Yet, cost-effectiveness plays a key role in engineering 
micro/nanostructures for heat transfer applications. In this talk, I will highlight two examples that we 
currently work on by utilizing scalable-manufactured micro/nanostructured surfaces for enhancing heat 
transfer processes: phase-change heat transfer and radiative cooling. For phase-change heat transfer, we 
propose a novel strategy by coupling droplets/bubbles with a liquid film to minimize the thermal 
resistance from the vapor to the solid surface. Unprecedented heat transfer enhancement was 
demonstrated on the scalable surfaces for both condensation and liquid-film boiling. By embedding 
resonant polar dielectric microspheres randomly in a polymeric matrix, we demonstrated a daytime 
radiative cooling metamaterial that can be scalable-manufactured, with great potential for large-scale 
deployment. 
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