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It has been reported that lubricating oil has a great influence in cooling heat transfer of supercritical carbon
dioxide. In this study, numerical analysis of flow pattern of CO2-o0il mixture in gas cooler and lubricating oil has
influence in cooling heat transfer coefficient of supercritical carbon dioxide. Capture of lubricating oil interface. This
simulation model is VOF(Volume Of Fluid) method. Compatibility of lubricants was found to have influence in
cooling heat transfer. Flow regime changes due to oil’s compatibility. Oil film formed along the tube wall disappears
or the thickness decreases, which result to lower the heat thermal resistance of oil film, and the heat transfer

coefficient depression becomes suppressed.
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Fig. 2.1 View of COg-0il annular flow in heat transfer
tube
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Fig. 4.1 Pressure drop vs. temperature
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Fig. 4.2 Wave of oil film & velocity vector: x =
0.086~0.096(7'= 35 ['C], cal-1)
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Table 4.1 Result of simulation

T
. 30 33 35 37 40
[C]
Am
0.103 | 0.106 | 0.110 | 0.094 | 0.092
[W/(m-K)]
B cal-1 | 5.84 | 544 | 4.08 | 3.63 | 3.21
[ um] cal-2 | 153 13.6
a cal-1 | 4416 | 6524 | 10616 | 7442 | 5705
[W/(m?*K)] | cal-2 | 3146 5539
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Fig. 4.3 Heat transfer coefficient vs. temperature
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