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ABSTRACT:

Boiling is one of the most efficient heat fransfer processes. Bubbles nucleating
on the surface of a heated surface are enablers of the enhanced heat
fransfer through three distinct modes: liquid microcirculation and macro-
circulation, solid-liquid-vapor contact line motion and thin film evaporation at
the base of the bubble. Specific enhancement mechanisms are identified for
each of the modes. Innovative enhancement techniques are developed
based on these enhancement mechanisms. Experimental investigation and
theoretical analysis of the enhanced sfructures have resulted in a record
heat flux dissipation — upwards of 420 W/cm2 - at a wall superheat of less

than 5 degrees C. The insight gained through careful study of bubble-

liguid-solid inferfaces and an innovative approach are extremely valuable in

developing such enhancement strategies.
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