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A Study on the Performance of Boiling Heat Transfer of Two-Phase Closed
Thermosyphons with Various Helical Grooves
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ABSTRACT : This study concerns the performance of boiling heat transfer in two-phase
closed thermosyphons with various helical grooves. Distilled water, methanol, ethanol have
been used as the working fluids. In the present work, a copper tube of the length of 1200
mm and 1428 mm of inside diameter is used as the container of the thermosyphon. Each of
the evaporator and the condenser section has a length of 550 mm, while the remaining part
of the thermosyphon tube is adiabatic section. A experimental study was carried out for an-
alyzing the performances of having 50, 60, 70, 80 and 90 helical grooves. A plain thermosy-
phon having the same inner and outer diameter as the grooved thermosyphons is also tested
for 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 experi-
mental results have been assessed and compared with existing theories. The results show
that the number of grooves and the type of working fluids are very important factors for the
operation of thermosyphons. The helical grooved thermosyphons having 50 to 60 grooves in
water, 60 to 70 grooves in methanol and ethanol shows the best heat boiling heat transfer
coefficient.

Key words: Thermosyphon{&Alol¥E), Boiling(¥%), Helical grooves(t}4 ¥ 1), Heat
transfer(& A 8), Working fluid (F%#3)
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1. Teat Tube 2. Heating Water Chamber

3. Cooling Water Chamber 4. Vacuum Vaive
5. Vacuum Valve 6. Vacuum Rubber Hose
7. Vacuum Gauge 8. Vacuum Pump

9. Measuring Device for Liquid Level

10. Vacuum Rubber Hose 11. Insulation

12. Coolant Flow Meter 13. Coolant Pump
14, Coolant Constant Temperature Bath

15. Coolant Control Valve

16. Heating Water Flow Meter

17. Heating Water Control Valve

18. Heating Water Pump

19. Heating Water Constant Temperature Bath

Fig. 1 Schematic diagram of experimental ap-
paratus.
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Fig. 2 Cross~-Sectional view of the experimen-
tal two-phase closed thermosyphon.
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Table 1 Geometric specification of helical
grooved thermosyphons

No. Do Di |Groove{Groovel|Groove
(mm) | (mm) | (No.) |(depth)|(angle)
1 15.9 | 14.3 0 0 0
2 15.9 | 14.3 50 0.29 | 421
3 15.9 | 14.3 60 0.29 | 42.1
4 15.9 | 14.3 70 0.29 | 42.1
5 15.9 | 14.3 80 0.29 | 42.1
6 15.9 | 14.3 90 0.29 | 42.1
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Fig. 3 Photograph of 90 Helical Grooved Tube.

Fig4 Cross Section of Enlarged 90 Helical
Grooves.
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