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A Study on the Heat Transfer Performance of
Thermosyphon Using Internal Straight and Helical

Grooved Tubes

Seok-Ho Lee

Department of Control and Mechanical Engineering,
Graduate School, Pukyong National University

abstract

It has been known that the heat transfer performance of
thermosyphon is affected by parameters such as working fluid, fill
charge ratio, inclination angle, heat flux and surface configuration
inside tube, etc. From this peint view, this study is focused on the
compantson of heat transfer performace of two thermosyphon
having 60 straight and helical grooves inside tube. Distilled water
was used as working fluuid. The liquid filling(1096~40%) as the
ratio of working fluid volume to total volume of thermosyphon
was used. The inclination angle(0® ~90° ) of thermosyphon and
operating temperature was additionally used as experimental
parameters. The experimental results were assessed and compared
with existing theories of Nusselt and Imura. The conclusions of
this study may be summarized as follows. It was known that the

inclination angle, fill charge ratio and configuration of groove are



very important factors for the operation of thermosyphon. The
optimum liguid fill charge ratios for the best heat transfer
performance were 30%, respectively. The heat transfer performance
of thermosyphon having helical groove was higher than that of
thermosyphon having straight groove in the low inclination angle,
but opposed to that in the high inclination angle from 30° ~40°
range. Also, the range of the optimum inclination angle was 2
5" ~30° in case of thermosyphon having helical groove, 40° In
case of thermosyphon having straight groove from the horizontal
position.
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1. Test Tube 2. Heating Water Jacket 3. Cooling Water Jacket 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. Cooclant 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. Heat Water Constant Temperature Bath

Fig. 3.1 Schematic diagram of experimental apparatus
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Photo 3.1 Photograph of test section
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Photo 3.2 Photograph of experimental apparatus.
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Photo 3.3 Photograph of high vacuum pump.
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Photo 3.4 Photograph of computer and data logger.
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(a) Straight groove (b) Helical groove

Photo 3.5 Internal surface configuration of two grooved tubes
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Fig. 4.1 Heat balance of two thermosyphons
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