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Flow Boailing of a Refrigerant HCFC123 in a Mini-tube

Keiji MURATA* and Koichi ARAGA*

This paper presents an experimental investigation on forced convective boiling of a refrigerant HCFC123 in a
mini-tube. The inner diameters of the test tubes, D are 0.51mm and 0.30mm. First, two-phase frictional pressure drops
were measured in adiabatic conditions, and compared with the correlations for conventional tubes. The frictional
pressure drop data were lower than the correlation for conventional tubes. However, the data were in accord with those
for conventional tubes qualitatively, and correlated in the form @, %1/X. Next, heat transfer coefficients were measured
in conditions of constant heat flux, and compared with those for conventional tubes. The heat transfer characteristics for
min-tubes were different from those for conventional tubes, and so complicated. The heat transfer coefficients for
D=0.51mm increased with heat flux, but were almost independent of mass flux. Although the heat transfer coefficients
were higher than those for a conventional tube (D=10.3mm) in low quality region, they decreased with quality. The heat
transfer coefficients for D=0.30mm were higher than those for D=0.51mm, and almost independent of both mass flux

and heat flux.
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1. Liquid pump 2. Filter

3. PT. measuring union 4. Pre-evaporating tube
5. Test tube 6. Condenser

7. Reservoir 8. Sub-cooler

9. Pressure difference transmitter 10. Pressure transmitter
11. Constant voltage power supply ~ 12. Liquid tank
13. Thermocouple 14. Pressure gauge

Fig.1 Schematic diagram of experimental apparatus

Table 1 Range of experimental parameters

HCFC123
Test fluid
(Boiling point = 27.7 °C)
Test pressure P 100 - 353 kPa
Mass flux G 150 - 747 kg/m?s
Heat flux q 0, 10 or 11, 20, 30 kW/m?
Quality X 0-1
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Fig.2 Frictional factor for liquid flow
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Fig3. Pressure drop data in the form -dPdz- x
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Fig.6 Heat transfer coefficient data for D=0.51mm
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