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Evaporation pressure drop of CO; in a horizontal tube

Dong-Geon Leet - Chang-Hyo Son#* - Hoo-Kyu Ohx#*

Abstract : The evaporation pressure drop of CO; (R-744) in a horizontal tube was
investigated experimentally. The experiments‘were conducted without oil in a closed
refrigerant loop which was driven by a magnetic gear pump. The main components of
the refrigerant loop are a receiver, a variable-speed pump, a mass flow meter, a
pre-heater and evaporator (test section). The test section consists of a smooth,
horizontal stainless steel tube of 7.75 mm inner diameter. The experiments were
conducted at mass flux of 200 to 500 kg/m”s, saturation temperature of -5C to 5C. and
heat flux of 10 to 40 kW/m®. The test results showed the evaporation pressure drop of
CO:2 are highly dependent on the vapor quality, heat flux and saturation temperature.
Theevaporation pressure drop of COz is very lower than that of R-22. In comparison
with test results and existing correlations. the best fit of the present experimental data
is obtained with the correlation of Choi et al. But existing correlations failed to predict
the evaporation pressure drop of CQOa. Therefore, it is necessary to develop reliable and
accurate predictions determining the evaporation pressure drop of COz in a horizontal tube.
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Fig. 1 Schematic diagram of experimental
apparatus for heat transfer test
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Fig. 2 Schematic diagram of test section for
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Table 1 Experimental conditions

Refrigerant R-744
ID of stainless steel tube 775
(mm)
Mass flux (kg/m®s) 200, 300. 490,
500
Saturation temperature (C) -5.0.5
Heat flux of test section
(kW /m?) 10, 20, 30, 40
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Fig. 3 Variation of the measured pressure drop
with respect to mass flux at different heat flux.
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Table 2 Thermophysical properties of refrigerants

investigated
Refrigerant R-744 R-22
5C | 956.7 | 1298
Saturation | Liauid | 0T 928.1 | 1282
density 5C 896.7 | 1264
’, 5C || 83.14 | 18.09
ke/mT | vapor [ 0T 97.32 | 21.23
5C 4.1 | 24.79
T5C | 115.2 | 230.4
Saturation | Liauid [ 0T 105.4 | 218.2
o 5C 95.84 | 206.7
viscosity, 5C | 13.85 | 11.28
[wPa-s] | vapor | 0T 14.31 | 11.5
5C 14,83 | 11.73
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