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Mechanism of critical heat flux enhancement in boiling of binary mixtures
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To examine the mechanism of CHF enhancement with binary mixtures, the local

concentrations of 2-propanol was deduced based on the temperatures near the heating surface measured
using a micro thermocouple in pool boiling on an upward-facing heating surface for 2-propanol/water
mixtures. It was found that the concentration and surface tension vary strongly near the heating
surface. The boiling behaviors of the 3mol% of 2-propanol/water mixture were observed using a
transparent surface via a total reflection technique. It was clarified that drying behaviors of the
surface were quite different between water and the mixture. This difference is probabIK due to a
strong Marangoni convection induced by non-uniform surface tension distribution near the heating
surface. It is suggested that the this Marangoni effect leads to promotion of primary bubble
detachment, and therefore, formation of thicker macrolayer, resulting in the CHF enhancement of
2-propanol/water mixtures.
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