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An Experimental Study on Heat Transfer and Pressure Drop Characteristics
during Supercritical Process of Carbon Dioxide in a Horizontal Tube
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ABSTRACT: The heat transfer and pressure drop characteristics associated with the gas
cooling of the supercritical carbon dioxide in a horizontal tube have been investigated experi~
mentally. This problem is of particular interest in the design of a gas cooler of cooling sys-
tems using COz refrigerant. The test section is consisted of 6 series of 455 mm in length, 4.15
mm ID copper tube, respectively. The effects of the inlet temperature, pressure and mass flow
rate on the heat transfer and pressure drop of CO: in a horizontal tube is studied in detail.
The heat transfer coefficient of COz is varied by temperature, inlet pressure, and mass flow
rate of CO2 This has maximum value at near the pseudocritical temperature. The pressure
drop is changed by inlet pressure and mass flow rate of COz The results have been com-
pared with those of previous work. The heat transfer correlation at the supercritical gas cool-
ing process is also suggested.

Key words: Carbon dioxide(¢}At&}gk4), Supercritical process(Z% A #4), Gas cooling(7}213
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Fig. 1 Schematic diagram of experimental apparatus.
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Table 1 Test conditions

Parameter Value
. 0.325, 0.406,
Mass flow rate of COz (kg/min) 0.487 0568
Inlet pressure of COz (MPa) 7,8,9, 10

Inlet temperature of CO2 (C) 180, 90, 100, 110
Mass flow rate of water (kg/min) 3
Inlet temperature of water (C) 15
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Fig. 2 Energy balance.
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