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ABSTRACT:

Material surfaces play an important role in energy systems, serving as sites for physical
processes such as phase change, chemical reactions, electromagnetic and
electrochemical interactions, and transport processes. This talk will present novel multiscale
texturing that exhibits fractal features as a means of improving the effectiveness of surfaces
encountering different physical phenomena. The textures are produced via industrially
widely used methods of electrodeposition or chemical etching, rendering the surfaces
scalable in size, materials and geometrical complexity for practical applications. Considering
power plant condensers, high temperature solar absorbers, molten salt thermal energy
storage and heat exchangers as a sampling of energy applications with illustrative surface

phenomena, we will journey from the microstructure to the system level fechnoeconomic

considerations to understand the improvements in performance and levelized cost enabled

by the engineered surfaces.
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