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Boiling Heat Transfer Characteristics of R-410A
in 300um Horizontal Smooth Microchannel
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ABSTRACT: The present paper dealt with flow heat transfer characteristics of R-410A
vaporization in horizontal smooth microchannel. The test sections were made of stainless
steel tube with inner diameters of 300 mm and length of 300 mm. The refrigerant was
supplied with mass flux range of 260-600 kg/m’s and applied under operating heat flux range
of 5-20kW/m’ using a direct electric current heating method. The in let saturation
temperature was set at 10°C and vapor quality up to 1.0. The influences of mass flux, heat
flux and inner tube diameter on local heat transfer coefficients were presented. Comparison
with existing heat transfer coefficient correlations was performed. An improved heat transfer
coefficient correlation for refrigerant vaporization in microchannel based on superposition

model was developed with a mean deviation of 14.01%.

Key words : Minichannel(V] Al 3), R-410A, Flow boiling(Z&49]%5), Heat transfer coefficient(&
A A 4), Correlation(A32])
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Fig. 3 The effect of mass flux on heat transfer
coefficient.
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Fig. 4 The effect of heat flux on heat transfer
coefficient.
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Fig. 5 The effect of heat flux on heat transfer
coefficient.
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Table 2 Deviations between measured and

calculated heat transfer coefficients.

Correlations MD(%) | AD(%)
Shah(1988) 28.0 =7.17
Gungor-Winterton(1987) 36.78 14.01
Takamatsu et al.(1993) 39.11 -7.8
Wattelet et al.(1994) 39.60 12.65
Zhang et al.(2004) 42.14 -29.47
Jung et al.(1989) 42.38 -12.8
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