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Visualization of nucleate boiling of refrigerant HCFC123 in a mini-tube

Keiji MURATA* and Koichi ARAGA*

This paper presents an experimental investigation on forced convective boiling of refrigerant HCFC123 in a mini-tube,
and visualization of boiling phenomena at the onset points of nucleate boiling is conducted. It was indicated in the
former report” that heat transfer characteristics of forced convective boiling in mini-tubes, of which inner diameter is
$0.51mm and ¢0.30mm, were different from those in conventional tubes. In order to clarify this difference of heat
transfer characteristics, bubble formation and departure at the onset points of nucleate boiling were observed and
investigated, using a glass tube on which ITO film is formed. The bubble diameter at departure becomes small with
mass flux and becomes large with heat flux in a mini-tube. The bubble occupies almost the whole tube cross section and
grows up into a long thin vapor plug as heat flux becomes larger. Accordingly, forced convective evaporation can be
dominant for low mass flux and high heat flux, and this is so different from heat transfer characteristics in conventional
tubes. From these results, there seems to be some potential that nucleate boiling around the onset points influences

formation of flow pattern in mini-tubes.
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. Liquid pump 2. Filter

. P.T. measuring union 4. Pre-evaporating tube

. Test tube 6. Glass tube

. Condenser 8. Reservoir

. Subcooler 10. Pressure difference transmitter

. Pressure transmitter ~ 12. Constant voltage power supply
. Liquid tank 14. High speed camera

. Thermocouple 16. Pressure gauge

Fig.1 Schematic diagram of experimental apparatus
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Fig.5 G=300kg/m?, g=30kW/m* x=0.1 2L F
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