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A Study on the Characteristics of Evaporative Heat Transfer
for Carbon Dioxide in a Horizontal Tube
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Abstract

Evaporative heat transfer characteristics of carbon dioxide has been investigated. Experiment has
been carried out for seamless stainless steel tube with outer diameter of 9.55 mm and inner diameter
of 7.75 mm. Direct heating method is used for supplying heat to the refrigerant was uniformly heated
by electric current which was applied to the tube wall. The saturation temperature of refrigerant is
calculated from the measured saturation pressure by using an equation of state. Inner wall temperature
was calculated from measured outer wall temperature, accounting for heat generation in the tube and
heat conduction through the tube wall. Mass quality of refrigerant was calculated by considering
energy balance in the preheater and the test section. Heat fluxes were set at 12, 16, 20, 23, and 27
kW/m?, mass fluxes were controlled at 212, 318, 424, and 530 kg/mzs, and saturation temperature of
refrigerant were adjusted at 0, 3.4, 6.7 and 10.5C.

From this study, heat transfer coefficients of carbon dioxide have been provided with respect to
quality for several mass fluxes, heat fluxes. Finally, the experimental results in this study are compared
with the correaltion by Gungor and Winterton(1987).
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1: magnetic gear pump, 2: mass flowmeter, 3:
preheater, 4: test section, 5: heat exchanger, 6:
liquid receiver

Fig. 1 Schematic diagram of experimental

apparatus
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Fig. 2 Variation of heat transfer coefficient with
respect to heat flux
(G=318 kg/m’s, T.=3.4TC)
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Fig. 3 Variation of circumferential heat transfer

coefficient with respect to quality (G=

318 kg/m’s, 9"=20 kW/m>, T:,=3.4C)
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Fig. 4 Variation of heat transfer cocfficient with
" respect to mass flux
(g"=12 kWi’, T,,=10.5C)
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Fig. 5 Comparison of measured heat transfer
coefficient with the correlation by
Gungor and Winterton(1987)
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