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Visualization, Temperature Measurement and Heat Transfer Analysis on Initiation
Condition of Localized Wetting during Spray Cooling by Boiling on Hot Surface

Nagai, Niro
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HFE-7100

During spray cooling of high temperature surface over boiling point, film
boiling collapses by initiating localized and intermittent liquid-solid contacts on superheated
surface, and rapid cooling begins. This criteria, i.e. wetting initiation condition was investigated

by visual observation of localized and surface temperature measurements. As a result, localized
liquid-solid contacts sisutations were successfully visualized during water spraying, which had not
been so far realized due to experimental difficulties. Under spraying conditions of HFE-7100, which
has lower boiling point, the above criteria had been grasped with several liquid flow densities. In
addition, heat transfer modeling was conducted which can simulate simultaneously spontaneous
nucleation process and unsteady heat conduction in solid and liquid layers.
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