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Abstract

This research experimented to obtain convective heat transfer coefficients of CO2 turbulent-flow in annulus tubes for
two cases (flow in horizontal and downward-flow in 45° inclined) under supercritical flow by using the Wilson plot
method. In the experiments, CO2 pressure was controlled by 75, 80 and 90 bar respectively. The controlled pressure
will vary inlet CO2 temperature from 30 to 90 °C with the constant mass flow rate of 0.086 kg/s. The results showed
that the peak of the convective heat transfer coefficient for both cases in each pressure line is occurred when CO2

bulk temperature is at the pseudo critical temperature. In comparison of convective heat transfer coefficients it was
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found that convective heat transfer coefficients for the inclined tube were less than that for the horizontal tube. Espe-

cially, when average CO2 temperature is near the pseudo critical temperature, it is obviously lower. This effect is

caused by buoyancy force only occurrs in the inclined tube.

Keywords: convective heat transfer coefficient, turbulent flow, supercritical, pseudo critical temperature
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Table 1 Details of instruments
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Measurement Devices Model Range Uncertainty
Temperature Thermocouple Type K -25to 150 °C 10.05%
Pressure Pressure gage Okura 0 to 200 bar 10.10%
Gas mass flow rate Coriolis mass flow meter Emerson / F025 0 to 445 kg/hr 10.50%

& Transmitter Series & IFT9701
Water flow rate Rota flow meter Dwyer RMC 0 to 20 GPH 12.0%
Series
Differential pressure Differential pressure trans- | Endress+Hauser 0.25 mbar to 10.05%
ducer PMD75 Series 40 bar
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Figure 2 Schematic of the test section
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