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Experimental Studies on Heat Transfer and Pressure Drop Characteristics
during Gas Cooling Process of Carbon Dioxide in the Supercritical Region
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ABSTRACT: This paper presents the experimental data for the heat transfer and pressure
drop characteristics obtained during the gas cooling process of carbon dioxide in a horizontal
tube. The tube in which carbon dioxide flows is made of copper with an inner diameter of
7.73 mm. Experiments were conducted for various mass fluxes and inlet pressures of carbon
dioxide. Mass fluxes are controlled at 225, 337 and 450 kg/m?s and inlet pressures are adjust-
ed from 7.5 to 8.8 MPa. The experimental results in this study are compared with the existing
correlations for the supercritical heat transfer coefficient, which generally under-predict the
measured data. Pressure drop data agree very well with those calculated by the Blasius’
equation. Based on the experimental data, a new empirical correlation to estimate the near-
critical heat transfer coefficients has been developed.

Key words: Heat transfer(€3 %), Pressure drop(%®73}), Carbon dioxide(o]4l3let4), Gas
cooling(7} 2w 2}), Supercritical region(ZYA 94)
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Fig. 2 Schematic diagram of one unit of the test section.
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Table 1 Test conditions of heat transfer experiment

Parameter Value
Mass flux of COz (kg/m’s) 225, 337, 450
Test section average pressure (MPa) 75, 7.7, 8.0, 82, 85, 88
Inlet temperature of COz (C) 50~80
Mass flow rate of secondary fluid (g/s) 60~120
Inlet temperature of secondary fluid (C) 7~12
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Fig. 3 Heat transfer coefficients versus bulk Fig. 4 Comparison of the pseudocritical tem-
temperature distribution along the test perature and the temperature at maxi-
section for different inlet pressures ( G= mum value of the heat transfer coeffici-
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Fig. 5 Heat transfer coefficients versus bulk
temperature distribution along the test
section for different mass fluxes ( P=
8.5 MPa).
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