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A Study on the Improvement of the Condensation Heat Transfer
Performance of the Helical Grooved and Plain Thermosyphons

sre - =5 - UEe
K. I. Han, D. H. Cho and J. U, Park
Key Words : helical Grooved thermosyphon(Whd 2223 GAle|E), Plan thermosyphon(H3E GAle)E),
Condensation Heat transfer(-5-2 G739}, Working fluid(ZH-s++#1)
Abstract ! This study concems the performance of condensation heat transfer in plam and grooved

thermosyphons. Distilled water, methanol, ethanol have been used as the working fluids. In the present work, a
copper tube of the length of 1200mm and 14.28mm of inside diameter iz 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 study was carried out with the characteristics of heat
30, 60, 70, 80, 90 helical grooves
The liquid filling as the ratio of working fluid volume to total volume of thermosyphon, the kinds of working

transfer of the thermosyphon in which boiling and condengation occur.
fluid, the inclination angle, grooves and operating temperature have been used as the experimental parameters.
The experimental results show that the number of grooves, the amount of the working fluid, the kind of
working fluid, angle of inclination angle are very important factors for the operation of thermosyphon. The
maximum heat transfer was obtained when the liquid fill was about 20 to 25 % of the thermosyphon volume.
The relatively high rates of heat transfer have been achieved in the thermosyphon with grooves. The helical
grooved thermosyphon having 70 to 80 grooves in water, 60 to 70 grooves in methanol and 70 to 80 grooves

in ethanol shows the best heat transfer coefficient in both condensation.
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Fig. 1 Cross-Sectional view of the experimental

two-phase closed thermosyphon
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Fig. 2 Locations of thermocouples
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Table 1 Geometric specification of helical grooved

thermosyphons

e | oo [ 0| i |t | e | e | ey |
50 03 | 03 | 059 ] 0062 ) 1523

60 03| 03 (044 ] 0072 ) 163

155143 112 T 03 | 03 (034 ] 00 | 173
&0 021 03 |06 | 002 | 1.33

90 02 03 | 019 0087 192

O

Fig. 3 Cross-sectional view of helical grooved

thermosyphon

Fig. 4 Cross section of enlarged helical grooves
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Fig. 6 Effect of Inclination Angle on the

Condensing Heat Transfer Coefficient for

the Plain Thermosyphons
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