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Condensation heat transfer of R22 outside horizontal doubly-enhanced tubes

ZHANG Dingcai, LIU Qibin, TAO Wenquan, HE Yaling
(State Key Laboratory of Multiphase Flow in Power E ngineering , X1 an Jiaotong University,
X7 an 710049, Shaanxi, China)

Abstract: An experimental study on R22 film condensation on single horizontal tubes (one smooth tube
and two doubly enhanced ones) was conducted at the saturation temperatures of 32°C, 35°C and 38°C
respectively. A modified Wilson plot was used to obtain the water-side and vaporside heat transfer
coefficients. Theresults indicated that the experimental condensation heat transfer coefficients agreed with
the Nusselt theory with £10%. T he water side heat transfer coefficients of tube No. 1 and tube No. 2 were
2 78 and 2. 99 times of that of smooth tube, respectively. At the same heat flux the condensation heat
transfer coefficients of tube No. 1 and tube No. 2 were 8 2 —18. 0 times and 8 1—12 4 times of the smooth
tube, respectively. Thermal resistance analysis showed that the relative percentage of vapor-side thermal
resistance increased with water velocity. When the thermal resistance values of the two sides were equal,
the water velocity of tube No. 1 was 1. 25 m ° s (Re= 2. 41 x 104) and that of No 2 was 082 m * s '
(Re= 1. 54 x 10*). For all cases, the wall thermal resistance was less than 4 percentage. The reasons

accounting for the superiority of tube No 1 were analyzed.
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Fig 2 Cross section of enhanced tubes

Table 1 Fin geometries of studied tubes
® Outer Inner Fin Fin Fin Inner fin
g Tube diameter diameter height per pitch height
@ @ @? / mm /mm / mm meter / mm / mm
! IT‘NV\'] No 1 18 95 16 43 0. 837 1795 0 557 0 362
| S
12 No 2 1895 1625 1.08 1362 0 734 0 385
smooth 19 0 15 04
Fig 1 Schematic diagram of experimental apparatus
1—=boiler; 2—condenser; 3—thermocouple;
4 —pressure gage; 5—condensate measuring container; 2
6—after condenser; 7—flushing vent;
8 —water rate measuring tank; 9—water flow meter; 21
10—water storage tank; 11 —pump; 12—electric heater 5% .
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