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Comparative Study of Condensation Heat Transfer Coefficients between
R404A and R152a Flow in a Horizontal Smooth Tube

Chi Young Lee', Sang Yong Lee’, Man Hoe Kim’

ABSTRACT: In the present experimental study, condensation heat transfer coefficients
between R404A and R152a flow in a horizontal smooth tube were compared. The outer and
inner diameters of the tube were 952 mm and 7.55 mm, respectively, and the heated length
was 1045 mm. The mass flux ranged from 150 to 400 kg/mzs and the test section were
uniformly heated from 8 to 125 kW/m®. The quality range was from 0.2 to 0.8 at the
saturation temperature from 27.3 to 34C. Experimental condensation heat transfer coefficients
increased as the quality and mass flux increased. Modified Dobson and Chato correlation
reduced the mean deviation of 5.1% for R404A and 9.4% for R152a than the original correlation™.
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Fig. 1 Schematic diagram of experimental setup.
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Table 3 Dobson and Chato correlation’
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Table 4 Properties of R404A and R152a for

Y‘ .

71 e&
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flow regime.
Refrigerant R404A | R152a | R404A | R152a
Flow pattern Wavy | Wavy |Annular|Annular
Saturation Temp.(C) 273 339 2713 31.0
Mass flux(kg/m’s) 153 | 180 | 350 | 34
Quality 04 0.44 0.6 0.44
Heat flux(kW/m®) 11 123 11 89
Liquid density(kg/m") | 1034 | 8763 | 1034 | 884
Vapor density(kg/m®) | 69.86 | 2386 | 69.86 | 21.98
Liquid viscosity(pPa - s) 1227 | 1480 | 1227 | 1526
Vapor viscosity(WPa s) | 1269 | 1065 | 1269 | 1053
Liquid specific heat(J/kg - K)| 1560 | 1847 | 1360 | 1831
Vapor specific heat(J/kg  K)| 1226 1464 1226 1436
Surface tension(N/m) |0.00428 [ 0.00855 | 0.00428 | 0.00895
Liquid conductivity(W/m - K) | 0.06637 | 0.09517 | 0.06637 | 0.09555
Liquid enthalpy(J/kg) 100300 | 99900 | 100300 | 94560
Vapor enthalpy(J/kg) 237600 | 368000 | 237600 | 366400
latent heat(J/kg) 137300 | 268100 | 137300 | 271840
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Table 5 Comparison between Original” and
Modified Dobson and Chato correlation.

Dobgm and Chato Original(z) Modified
orrelation

Mean Dev. 25% 19.9%
R404A

Ave. Dev. + 25% + 18.2%

Mean Deyv. 19% 9.6%
R152a

Ave. Dev. + 17% + 4.3%
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