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Heat Transfer and Pressure Drop of CO, Gas Cooler in a Helically Coiled Tube

Nam-Soo Kyoung+, Tae-Guen Yu++, Chan-Hyo Son+++, Hoo-Kyu Oh++++

Abstract : The paper presents the heat transfer characteristics during cooling process of carbon dioxide(CO;) in a helically
coiled tube. The main components of the apparatus consist of a receiver, a variable speed pump, a mass flowmeter, a
pre-heater, a gas cooler(test section) and an isothermal tank. The test section with the inner diameter 4.55 [mm] is a tube
in tube type heat exchanger with refrigerant flowing in the inner tube and water flowing in the annulus. The main results

were summarized as follows :

The heat transfer coefficient increases with respect to the decrease of the gas cooler

pressure in a supercritical region and the increase of the refrigerant mass flux. The pressure drop decreases in increases
of the gas cooler pressure and increases with respect to increases the refrigerant mass flux.
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Fig. 1 Schematic diagram of experimental apparatus.

2E o3 dEkF dushioltt, e e
[mm], $1732 6.35 [mm], ¥4 42 [mm], Zo]E= 10,000(mm]
sAoR AZsgdon @ W 55 [mm]e) PVCHOZ
1 4

S 200~600 [kg/m’s]o]L, §}7-atels

Fﬂ,mo WT% %,0\' temonauple :1 - Ei
RS

- H il
i Diameter 4] -
! i ! Side \ Side
Bdttom

Pitch
One unit of test section Position of thermocouple

Fig. 2 Details of the test section.
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Fig. 3 Variation of heat transfer coefficient with respect to
gas cooling pressure.
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Fig. 4 Variation of heat transfer coefficient with respect to
mass fluxes.
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Fig. 5 Variation of the pressuredrop with respect to
varying mass flux at different inlet pressure

during gas cooling process.
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