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Abstract : The cooling heat transfer coefficient of CO, (R-744) in a horizontal and helically coiled tube was
investigated experimentally. The main components of the refrigerant loop are a receiver, a variable-speed pump, a mass
flow meter, a pre-heater, evaporator and gas cooler (test section). The test section consists of a horizontal stainless steel
tube and hellically coiled copper tube of 4.57 and 7.75 mm. The experiments were conducted at saturation temperature
of 100 to 20°C, and mass flux of 200 to 500 kg/m’s. The test results showed the variation of the heat transfer coefficient
tended to decrease as cooling pressure of CO, increased. The heat transfer coefficient with respect to mass flux
increased as mass flux increased. The experimental results were also compared with the existing correlations for the
supercritical heat transfer coefficient, which generally underpredicted the measured data. However, the experimental
data showed a relatively good agreement with the correlations of Pitla et al. except for the pseudo critical temperature.
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Fig. 1 Schematic diagram of experimental apparatus for
cooling heat transfer with CO,
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Table 1 Experimental conditions

Refrigerant R-744(CO»)
. Horizontal smoothed : :
Test section Helically coiled tube
tube h
di(d.), [mm] 7.75(9.53) 4.55(6.35)
Gre, [kg/m’s] 200, 300, 400, 500 200, 400, 600
Pycin, [MPa] 7.5,8.0,8.5,9.0,9.510.0

Tgc,in, [OC] 100 - 20
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Fig. 3 Heat transfer coefficients with respect to cooling pres-
sures in a horizontal and helically coiled gas cooler
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Table 2 Deviations between measured and calculated heat
transfer coefficients in a horizontal gas cooler

Correlations O 4ug O b
Petuhkov et al. -46.1 46.1
Krasnoshchekov-Protopopov -50.3 503
Krasnoshchekov et al. -51.8 51.8
Baskov et al. -55.8 55.8
Petrov-Popov -50.8 50.8
Gnielinski -45.7 43.4

Pitla et al. -37.9 37.9

Fang -49.3 49.3

Table 3 Deviations between measured and calculated heat
transfer coefficients in a helically coiled gas cooler

Correlations 0 4og O s
Petuhkov et al. -45.7 45.7
Krasnoshchekov-Protopopov -49.9 49.9
Krasnoshchekov et al. - -51.6 51.6
Baskov et al. -54.6 54.6
Petrov-Popov -50.9 50.9
Gnielinski © 42 437

Pitla et al. -36.4 36.4

Fang -48.2 48.2
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