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Abstract 

Two studies were selected in this webinar, respectively for far and near-field radiative heat transfer. For far-

field radiative heat transfer, radiative cooling has become more prevalent in various applications since the heat is 

dissipated passively with zero energy consumption. Radiative cooling for metallic substrates was developed in this 

study via the electrophoretic deposition of a chitosan layer. The tailored optical properties, generality to different 

metals, and the cost-effectiveness of the employed fabrication facility are described. The deposited areas are scalable 

without requiring high-precision lithography, and the chitosan itself has trivial environmental impacts. For near-field 

radiative heat transfer, the energy conversion performance of a thermophotovoltaic (TPV) cell made of In0.2Ga0.8Sb 

is theoretically analyzed with a hyperbolic metamaterial emitter composed of periodic tungsten nanowires embedded 

in an Al2O3 host at nanometer vacuum gaps. Fluctuational electrodynamics integrated with effective medium theory 

and anisotropic thin-film optics are used to calculate the near-field radiative heat transfer. It is found that the spectral 

radiative energy is enhanced by the epsilon-near-pole and hyperbolic modes at different polarizations and with which 

the TPV cell performance can be improved significantly. The fundamental understanding and insights obtained here 

will facilitate the feasibility of using eco-friendly materials for scalable radiative cooling as well as the design and 

application of novel materials in enhancing near-field TPV energy conversion.  

About the Speaker 

Dr. Jui-Yung Chang is an assistant professor of mechanical engineering at NYCU. 
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