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Evaporation heat transfer characteristics of R-290 and R-600a in
the horizontal tubes
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Abstract This paper presents the experimental results of evaporation heat transfer coefficients of HC(e.g. R290
and R600a), R-22 as a HCFCs refrigerant in horizontal double pipe heat exchangers, having four different inner
diameters of 10.07 mm and 6.54 mm respectively. The experiments of the evaporation process were conducted
at mass flux of 35.5~210.4 kg/m’s and cooling capacity of 0.95~10.1 kW. The main results were summarized
as follows : The average evaporation heat transfer coefficient of R-290 and R-600a was higher value than that
of R-22. In comparison with R-22, the evaporation heat transfer coefficient of R-290 and 600a is approximately
56.7~70.1% and 46.9~59.7% higher, respectively. In comparison with experimental data and some correlations,
the evaporation heat transfer coefficients are well matched with the Kandlikar's correlation regardless of a type
of refrigerants and tube diameters.
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Parameters R-22 I R-290 |R-600a

Test section Horizontal smooth tube

ID. of test section(O.D.), mm| 10.07(12.07), 6.54(7.93)

5 50.0~ 35.5~ 35.5~
Mass flux (kg/m's) 2104 | 165.1 | 17838
Evaporation temperature (K) 2637283
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Parameters Uncertainty
Temperature (C) + 01T
Pressure (kPa) + 2kPa
Water flow rate (kg/s) + 1%
Refrigerant flow rate (kg/s) 1%
Mass velocity (kg/m’s) + 1%
Vapor quality t 7.5%
Heat flux (kW/m’) + 7.8%
Heat transfer coefficient (kW/mzK) +9.1%
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Average deviation, [%]
Author Refrigerant
10.07 mm 6.54 mm
R-22 38 1
Shah R-290 154 17
R-600a 17 25.8
R-22 9.5 9.1
Jung et al. R-290 3.8 1.9
R-600a 8.7 207
R-22 11.3 11.7
Gungor- R-290 38 1.9
Winterton
R-600a 23.4 20.2
R-22 4.7 98
Kandlikar R-290 4.1 52
R-600a 9 11.8
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