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Boiling heat transfer on optimization of metal crystal grain refinement and
ductility improvement of steel:quench of liquid film
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As the heating surface, a silver flat plate, a transparent sapphire plate
and a quartz glass plate were used. Image analysis of the direct observation results from the back
side of the heated surface of sapphire and quartz glass was performed. In the experiment, the
heating surface heated to 600° C was unsteady cooled with a water nozzle, and the appearance of
cooling at this time was measured with an infrared thermography and a high-speed video camera to
quantify the wetting start condition. As a result, with respect to the wetting onset temperature,
silver is close to the thermodynamic limit superheat. Sapphire was close to the thermodynamic
superheat limit temperature under liquid subcooling conditions of 0 and 10K, and about 600 under
liquid subcooling conditions of 30 and 50K. In the case of quartz glass, the temperature is about
600 , which is higher than the thermodynamic limit superheat regardless of the liquid subcooling
degree.
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Fig.1 Two dimensional temperature field and liquid behavior
(Liquid subcooling: 40K, Liquid flow velocity:2.66 m/s, Ag)
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Fig.2 Cooling curves and boiling curves
(Liquid subcooling: 40K, Liquid flow velocity: 2.66m/s, Ag)
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Fig.4 Temperature of liquid film front

Fig.3 Temperature of liquid film front (Silver) (Sapphire)

(8) Cooling start at 0.62 s
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(c) Occurrence of rewetting at 3.35 s (d) Advancing liquid film on heater at 4.21 s (e)

Advancing liquid film at 5.93 s
Fig.5 Measurement on the temperature filed by using infrared thermometer and
observation on the liquid film by high-speed video camera; sapphire superheated

surface at 10K liquid subcooling and liquid velocity 1.38mm
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Fig. 6 Temperature at occurrence of rewetting
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Film Boiling Collapse Temperature and Boiling Heat Transfer Correlations through Two-Dimensional Temperature Field
Measurement and Observation of Liquid-Solid Contact
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