116 W&71A88=8% BY, A2978 A13, pp. 116~122, 2005

(=

A

A 250Y Qo) Ee A5EA Aol U $HAAL
ol FF AT

3o

R
(2004 89 269 HF, 20044 119 19 AASR)

A Study on the Performance of Condensation Heat Transfer for Various
Working Fluid of Two-Phase Closed Thermosyphons with Various
Helical Grooves

Kyuil Han and Dong-Hyun Cho
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Transfer(8 &), Working Fluid (ZH5-+A))

Abstract

This study concerns the performance of condensing heat transfer in two-phase closed thermosyphons
with various helical grooves. Distilled water, methanol, ethanol have been used as the working fluid. In
the present work, a copper tube of the length of 1200mm and 14.28mm of inside diameter is used as
the container of the thermosyphon. Each of the evaporator and the condenser section has a length of
550mm, while the remaining part of the thermosyphon tube is adiabatic section. A experimental study
was carried out for analyzing the performances of having 50, 60, 70, 80, 90 helical grooves. A plain
thermosyphon having the same inner and outer diameter as the grooved thermosyphons is also tested
for the comparison. The type of working fluid and the numbers of grooves of the thermosyphons with
various helical grooves have been used as the experimental parameters. The experimental results have
been assessed and compared with existing theories. The results show that the type of working fluids
are very important factors for the operation of thermosyphons. And the maximum enhancement (i.e. the
ratio of the heat transfer coefficients the helical thermosyphons to plain thermosyphons) is 1.5~2 for
condensation.
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1. Test thermosyphon, 2. Heating water chamber,
3. Cooling water chamber, 4. Vacuum gauge, 5.
Vacuum pump, 6. Measuring device for liquid level,
7. Coolant flow meter, 8. Coolant Pump, 9. Coolant
constant temperature bath, 10. Heating water flow
meter, 11. Heating water pump, 12. Heating water
constant temperature bath

Fig. 1 Schematic diagram of experimental apparatus
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Fig. 2 Cross-Sectional view of the experimental
two-phase closed thermosyphon

Table 1 Geometric specification of helical grooved
thermosyphons

D, | D |L GrooveT h [ w rb I A | AY
(mm) | (mm) |(m)] (No.) |(mm)} (mm) | (mm) | (m*/m)| Ap
50 03 | 03 [0.59]0.069{1.53
60 0.3 | 0.3 10.44]0.073(1.63
1591143 l.ZLJO 03| 03 10.34}0.078(1.73
80 03103 10.26{0.082(1.83
[ 90 [03] 03 [0.19]0.087[1.93
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Fig. 3 Cross-sectional view of helical grooved ther-
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