2015 2016

Challenge to improve drastically cooling performance by nucleate boiling of
immiscible mixtures
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Superior cooling performance was expected in boiling of immiscible liquid
mixtures. In pool boiling experiments, high subcooling was imposed to the less-volatile liquid by
the high vapor pressure of more-volatile component. As a consequence, the critical heat flux was
increased when the less-volatile liquid contact the heating surface. Furthermore, the surface
temperature was reduced by the generation of bubbles from more-volatile liquid. In flow boiling
experiments using a circular tube, the distribution of fluid temperature along the tube axis was
proposed to evaluate the local heat transfer coefficients. The effects of flow rate ratio and heat
flux on the heat transfer characteristics were clarified. In flow boiling experiments using
rectangular narrow channels, experiments were conducted for gap sizes of 2, 1, and 0.5 mm. In some
cases, boiling of more-volatile liquid accelerates the deterioration forced convection or flow
boiling heat transfer to the less-volatile component.
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