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Heat Transfer and Pressure Drop Characteristics of Supercritical CO; in a
Helically Coiled Tube.

Tac-Guen Yu, Dae-1lui Kim, Chang-llyo Son, oo Kyu Oh
Department of Refrigeratin and Air-Conditioning Engineering. PPulkyong National [University. 1’usan
OOS8-739

ABSTRACT: The heat transler and pressure drop of supercritical CO» cooled in a helically
coiled tube was investigated experimentally. The experiments were conducted without oil in
the refrigerant loop. The experimental apparatus of the relrigerant loop consist ol receiver, a
variable speed pump, a mass (lowmeter, a pre-heater, a gas cooler(test section) and an
isothermal  tank. The test section s a helically coiled tube in tube counter [low  heat
exchanger with CO» flowed inside the mnner tube and coolant(water) flowed along the outside
annular passage. It was made of a copper tube with the inner diameter of 4.55 [mm]. the
outer diameter of 6.35 [mm] and length of 10000 [mm]. The refrigerant mass fluxes were
2007600 [kg/m2s] and the inlet pressure of gas cooler varied from 7.5 [MPal to 10.0 [MPal.
The main results are summarized as [ollows @ The heat transfer coclflicient of supereritical
CO» increases, as the cooling pressure of gas cooler decreases. And the heat  transflor
cocfficient increases with the increase of the refrigerant mass [lux. The pressure drop
desreases in increase of the gas cooler pressure and increases with increase the relrigerant
mass [lux.
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Fig. 2 Schematic diagram of the test
section.
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Table 1 Experimental conditions.

Refrigerant. R-744 |
Tes section | Helically Coiled Tube |
! I(d‘} [mm] 4.55(6.35)
{ulll\g/lll s 200, 400, 600
Py [MPa] 757100
Tewin [T] 15
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Fig. 4 Variation of heat transler cocefficient
with respect to mass fluxes (P,=8.0 M’a)
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Fig. 5 Variation of heat transfer coellicient
with respect to mass fluxes (P,=10.0 MPa)
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Table 2.

caleulated pressure drop.

Deviations between the measured and

melatums (S,\,, “and Oy (%) ) |
o Wh\t(‘ (1932) 53.28
L Ito (1959) 78.92
Schmidt (1967) 77.56
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Dennis (1980) -142.32, 142.32
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