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ABSTRACT: The effect of enhanced geometry (pore diameter, gap width) is investigated on
the pool boiling of R-123/0il mixture for the enhanced tubes having pores with connecting
gaps. Tubes with different pore diameters (and corresponding gap widths) are specially made.
Significant heat transfer degradation by oil is observed for the present enhanced. tubes. At 5%
oil concentration, the degradation is 26 to 49% for T,,=4.4C. The degradation increases 50
to 67% for T,,;=26.7C. The heat transfer degradation is significant even with small amount
of 0il (20 to 38% degradation at 1% oil concentration for T, =4.4C), probably due to the ac-
cumulation of oil in sub-tunnels. The pore size (or gap width) has a significant effect on the
heat transfer degradation. The maximum degradation is observed for d,=0.20mm tube at
T,,;=44TC, and for d,=0.23 mm tube at T,,=26.7C. The minimum degradation is observed
for d,=0.27 mm tube for both saturation temperatures. It appears that the oil removal is fa-
cilitated for the larger pore diameter (along with larger gap) tube. The highest heat transfer
coefficient with oil is obtained for d,=023 mm tube, which yielded the highest heat transfer
coefficient for pure R-123. The heat transfer degradation increases as the heat flux decreases.

Key words: Enhanced tube(Hd €% % &), Refrigerant-oil mixture(\¥uj-2.d EH#E), Pool boiling
(9] %), R-123, Mineral oil(Z§)
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Fig. 1 Characteristic dimensions of structured enhanced tubes.
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Table 1 Geometric dimensions of the sample

tubes
No. 1 2 3
d,(mm) 0.20 023 0.27
g (mm) 0.04 007 0.10
P, (mm) 0.71 0.71 071
P,,(mm) | 0374 0.384 0.400
P;(mm) | 0605 0.605 0.605
H;(mm) 054 0.54 0.54
W, (mm) 0.25 025 | 025
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(a) Cross-sectional view  (b) d,=0.20 mm

of the tunnel

() d,=027 mm

(c) d,=0.23mm

Fig. 2 Enlarged photos showing the present
enhanced geometry.
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Fig. 3 Schematic drawing of the experimental
apparatus.
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Fig. 4 Detailed sketch of the test tube.
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Fig. 6 Effect of oil on the heat transfer .de-
gradation for the smooth tube.
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‘Fig. 9 Effect of oil on the heat transfer de-
gradation for d,=0.27 mm tube.
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Fig. 10 Effect of oil on the heat transfer de-
gradation for d,=0.23 mm tube.
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Fig. 11 Effect of oil on the heat transfer co-
efficients for d,=0.20 mm tube.
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