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ABSTRACT: The present paper dealt with an experimental study of boiling heat transfer
characteristics of CO.. Heat transfer coefficients of the refrigerant flow inside horizontal
smooth microchannel were obtained with inner tube diameter of 0.3mm and length of 300
mm. The direct electric heating method was applied for supplying the heat uniformly to the
refrigerant. The experiments were conducted with CO: purity of 99.99%, at saturation te-
mperature of 10C, mass flux ranges of 300~900kg/m's, and heat flux ranges of 15~45kW/
m’. While heat transfer coefficient increased with the increase of heat flux in the low quality
region, the heat transfer coefficient decreased with the increase of quality in the high quality
region. The heat transfer coefficients were compared with seven existing correlations with
the Gungor-Winterton’'s(1986) correlation gave the best prediction. A new corelation to pre-
dict the two-phase flow heat transfer coefficient was developed based on the Chen(1966)
correlation. The new correlation predicted the experimental data well with a mean deviation
of 9.69% and average deviation of -3.03%.
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Table 1 Experimental conditions.
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Fig. 4 Variation of heat transfer coefficient vs
quality with respect to heat flux.
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Table 2 Deviations between measured and
calculated heat transfer coefficients.

Correlations Savg(96) | Gans(%6) | Srms(%6)
Shah -44.90 | 46.87 | 48.20
Gungor-Winterton 18778 | 2658 | 55.59
Wattelet et al. -20.84 | 37.02 | 46.35
Kandliker and Steinke | -12.52 | 34.74 | 54.99
Zhang et al. -25.46 | 59.11 | 99.25
Jung et al. -49.27 | 56.20 | 60.17
Tran et al. -59.13 | 6292 | 64.45
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