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Evaporation Heat Transfer and Pressure Drop of CO, in a Small diameter Tube

Seong-I1 Jang" Sun-Muk Choi"" Dae-Hui kim™™ Ki-Won Park”™ "~ Hoo-Kyu Oh™ "

Abstract : The ecvaporation heat transfer and pressure drop of CO:, in a small diameter tube was
investigated experimentally. The experiments were conducted without oil in a closed refrigerant loop
which was driven by a magnetic gear pump. The main components of the refrigerant loop are a receiver,
a variable-speed pump, a mass flow meter, a pre-heater and evaporator(test section). The test section was
made of a horizontal stainless steel tube with the inner diameter of 4.57 mm, and length of 4 m. The
experiments were conducted at mass flux of 200 to 700 kg/mzs, saturation temperature of 0°C to 20T,
and heat flux of 10 to 20 kW/m’. The test results showed the evaporation heat transfer of CO, has great
effect on more nucleate boiling than convective boiling. The evaporation heat transfer coefficients of CO-
arc highly dependent on the vapor quality, heat flux and saturation temperature. The evaporation pressure
drop of CO2 arc highly dependent on the mass flux. In comparison with test results and existing
correlations, correlations failed to predict the evaporation heat transfer coefficient and pressure drop of
CO,, therefore, it is necessary to develop reliable and accurate predictions determining the evaporation
heat transfer coefficient and friction pressure drop of CO, in a horizontal tube.

Key words : Carbon dioxide(©]2+3}¥H4), Evaporationz ), Heat transfer coefficient(@AEAS),,
pressure drop(%# 735}
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Fig. 1. Schematic diagram of experimental apparatus.
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Fig. 2. Details of the test section.
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Fig. 1 Experiment condition
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Fig. 3. Variation of heat transfer coefficient

(1

with different mass flux.
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Fig. 4. Variation of heat transfer coefficient

with different saturation temperature.
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Fig.5. Variation of heat transfer coefficient
with different heat flux.

Table 2 The deviations between measured and calculated

heat transfer coefficient.

Absolute
Average RMS
o average o
deviation(%) deviation (%)

deviation(%)

i =
e o -92.4 25.1 28.5
(1989)

Kandlikar
-46.1 46.1 46.9
(1990)
Gungor <}
Winterton -33.1 46.1 35.3
(1987)
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Fig. 6. Variation of frictional pressure drop

with different mass flux
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Fig. 7 Variation of frictional pressure drop

with different saturation temperature
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Fig. 8. Comparison between measured and

calculated puressure drop
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