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ABSTRACT: Two-phase flow boiling heat transfer of R-410A in horizontal small tubes was
reported in the present experimental study. The local heat transfer coefficients were obtained
over a heat flux range of 5 to 40kW/m’, a mass flux range of 170 to 600kg/m’s, a
saturation temperature range of 3 to 10 °C, and quality up to 1.0. The test section was made
of stainless steel tubes with inner diameters of 0.5 and 3.0 mm, and lengths of 330 and 3000
mm, respectively. The section was heated uniformly by applying a direct electric current to
the tubes. The effects on heat transfer of mass flux, heat flux, inner tube diameter, and
saturation temperature were presented. The experimental heat transfer coefficient is compared
with six existing heat transfer coefficient correlations. A new boiling heat transfer coefficient
correlation based on the superposition model for R-410A in small tubes was developed with

mean deviation of 10.13%.

Key words: R-410A, Flow boiling(&E#9]%), Horizontal small tube(5=% v A #), Heat transfer
coefficient(€ A & A 4*), Correlation(Zg#2])
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Table 1 Range of experimental conditions.

Refrigerants R-410
. Horizontal stainless steel
Test section
smooth tube
Gt 05,30
emperatutalC] .
Tube length[mm] 330, 3000
Mass flux[kg/m's] 100-600
Heat flux[kW/m’] 5-40
Quality 0-1.0
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Table 2 Deviation of the heat transfer co-
efficient comparison between the

present data and the previous
correlation.

Correlations MD AD
Gungor-Winterton® 22.56 -1.98
Wattelet et al.” 24.97 ~7.98
Jung et al."? 31.13 -8.58
Shah" 34.39 -31.77
Chen"? 3852 -11.73
Kandliker and Steinke™ |  46.41 -9.49
Zhang et al.™® 51.96 23.28
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Table 3 Summary of the new heat transfer
coefficient correlation for evaporative
refrigerants in minichannels.
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