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Effect of Refrigeration Oil on the Condensation Heat Transfer for
Alternative Refrigerant in Microfin Tube with a U-bend

Sang-Jin Tae, Keumnam Cho'
School of Mechanical Engineering, Sungkyunkwan University, 300 Chunchun-dong, Changan-ku, Suwon
440-746, South Korea

(Recived January 22, 2000; revision received March 31, 2000)

ABSTRACT: The present study experimentally investigated the effect of refrigeration oil on
the condensation heat transfer for R-407C and R-22 in a microfin tube with a U-bend. POE
oil (741 mm¥s, 40C) and mineral oil (625 mm?s, 40C) were used for R-407C and R-22
respectively. Experimental parameters were an oil concentration from 0 to 5%, a mass flux
from 100 to 400 kg/mzs and an inlet quality from 05 to 0.9. The enhancement factors for
both R-22 and R-407C refrigerants at the first straight section decreased continuously as the
oil concentration increased. They decreased rapidly as the mass flux decreased and the inlet
quality increased. The heat transfer coefficients in the U-bend showed the maximum at the
90° position. The heat transfer coefficients at the second straight section within the
dimensionless length of 48 were larger by a maximum of 33% than the average heat transfer
coefficient at the first straight section.

Key words: Condensation heat transfer(£%@#dd), R-407C, Microfin tube(Pto]ZZH#),
U-bend(=#4-), POE oil
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Fig. 1 Schematic diagram for experimental

apparatus.
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Fig. 2 Details for the test section.
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Table 1 Measured concentration of injected
and sampled refrigeration oil (weight

%).
R-22 R-407C
il %

Oil % Injected Sampled Injected Sampled
1 1.08 1.02 1.15 1.12
3 3.03 2.93 3.10 3.07
5 5.03 497 498 491
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first straight section for the inlet
quality of 0.7.
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