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Summary

A comprehensive review is presented for the flow condensation of conventional refrigerant/lubricant mixture in
horizontal tubes. Previous studies on the local and average condensation heat transfer data are collected and
integrated discussions are made using simple laminar film condensation theories.  The lubricant shows the
decrease in the condensation heat transfer coefficient with the increase of oil concentration at the tube inlet, and
the decrease is marked in high vapor mass quality region where shear-controlled condensation is dominant. The
heat transfer deterioration due to lubricating oil for microfin tube seems to be larger than that for smooth tubes.
The effects of tube diameter and fin dimensions on the heat transfer performance can not be summarized clearly
because the lack of relevant experimental results. It is required to accelerate research in this field, especially the

characteristics in the enhanced tubes and minichannels for practical use.

Key words: Condensation, Two-phase flow, Heat transfer, Pressure drop, Refrigerant/Lubricant mixture
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Table I  Miscibility of Refrigerant-Lubricant Mixtures (J SRAE")
Refrigerant Mineral Synthetic oil
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Fig. 2 Solubility of refrigerant/lubricant mixture
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Table 2 Summary of previous experimental studies

Author Tube Mixture Mass velocity Oil mass Mass quality, mass Reference

[Kg/{m®s)] Fraction quality change

[% by mass]
Tichy et al. (1985) | S R12/300SUS 94 ~ 940 0~5 0.2 ~ 0.8 24
Schlager et al. S.M, L R22/150SUS 125~ 400 0 ~5 inlet; 0.8~0.88 42,43
(1988) exit; 0.05~0.15
Schlager ef al. S, M R22/150SUS 125 ~ 400 0~5 inlet; 0.8~0.88 44
(1989) R22/300SUS exit; 0.05~0.15
Fukushima-Kudou | S R134a/PAG 400 0~023 26
(1990)
Sur-Azer (1991) S:L R113/150SUS 0~4 45
Eckels-Pate S R12/150SUS 125~400 0~5.5 inlet; 0.8~0.88 46
(1991) R134a/165SUS exit; 0.05~0.13
Cawte (1992) S R22/Clavus 32 1535 0~5,10 ave; 0.15~0.95 25
Ax =0.09

Hinde ef al. S R12 75,150,300 0-~3 ave; 0.15~ 0.9 47
(1992) R134a/POE VG22 Ax <04
Torikoshi-Ebisu S.M R134a/PAG 69, 183 inlet; superheat 34
(1993) exit; subcool
Eckels er al. S, M R134a/169SUS, 85~375 G~5 inlet; 0.8~0.88 33
(1994) R134a/369SUS exit; 0.05~0.1
Shao-Granryd S R134a/SW32 120 ~ 260 0=5 48
(1995)
Sweeney ef al. M R134a/Ester oil 75,300, 400 0~5 ave; 0.15~0.9 29
(1995) Ax < 0.37
Eckels et al. S, M R134a/150SUS 125 % 375 0~5 in; 0.8~0.88 49
(1998) exit; 0.05~0.1
Eckels ef al. S, M R134a/169SUS 85 ~ 300 0~49 inlet; 0.8~0.88 50
(1998) exit; 0.05~0.15
Katsuta et al. S R134a/PAG 40 ~ 160 0~35 38
(1998) 220 ~ 500
Hunag et al. S, M R410A 200 ~ 600 0~5 inlet; 0.3 ~0.9 27, 28, 30,
(2010) /POE RB68EP Ax=0.2 31

S; smooth tube, M: microfin tube L; lowfin tube

Ax; mass quality change in test section
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