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A Study about Heat Transfer Characteristics of Closed Two-phase Thermosyphon
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Closed two-phase thermosyphon has a high heat transfer performance and therefore is widely used for
cooling of electronic devices etc. The basic configuration of thermosyphon is called the single tube type
thermosyphon, which is using a vertical or inclined straight tube. This conventional single tube type
thermosyphon has the following two problems. One is that the non-uniform wall temperature exists because of
less fluid mixing due to slight or no boiling at the bottom of the evaporator. The other one is small maximum
heat transfer rate because of flooding, which is caused by counter current flow of steam flow and return liquid.
A new type of thermosyphon, which is referred to a looped parallel thermosyphon, was developed to solve the
problems. It consisted of parallel installed two conventional thermosyphons connected by two U tubes. Water
and ethanol were used as the working fluid. Experiments were carried out with three different cooling
temperatures, 25, 37.5, and 50 °C and two charge ratios, 0.5 and 0.9. The purpose of the present study is to
examine the heat transfer characteristics of the single tube thermosyphon and the looped parallel thermosyphon.

The heat transfer characteristics on the evaporator and condenser of two types of thermosyphons were

clarified.
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Fig. 1 Experimental apparatus (Single tube type)

O, BRI SN IBEENES 7DD
FZA47DRLTLES Z EIZXSD,
IhooMERE®RET A DI, L—7 K
WL TRBEOWENE —F M LY 1 7320
PRI 2 EO LB TERENTWS, LinL
3VA7%@&%%E%?E\%®74ﬁ_W&
Z oA —EHOEREREEEATERVRER
bbb, FZT, BEOBRY A 74 & WFNFH A
TIOIGEEHE LT, FOMBEMRELR LI
HZFELLT. HILVWEY A 740 2EBRL, L
— TR FNBY A 7 4 E MR LT, OBV A
TA VI, 200WH UImHERBY AL T D
FuE UTECERELEZBETRoTWE, £0
e —&@whfmbmAé& FRIOFER &
BRbR0R, UFEEFRAVWTNDZ EIZLY,
%%Tébk%% Lo THBIVCERPARBIC
FBEL., ZOBBMICE > T, BEIMOEENRD
—ZR25Z &, BRESERBIHEL ENPTL
oTKIAT T RLIZK S 2Bk E, BEERD
MR AR TEDFRBERD D EE L, 127
L. BEWROPNEREROBEELREL T2 FREH
LD,

AHETIEZ, V—TRUFIBS A 7 4 DEK

fir e T3 oA

Evaporator section
Main heater
Guard heater
Thermal insulation
Adiabatic section
A.C. power source
. Voltslider
. Volt meter

9. Condenser section
10. Thermometer
11. Water tank

12. Water heater

13. Heatexchanger

14. Circulation pump
15. Flow meter

16. Pressure sensor

17. Level meter

18. Vacuum pump

19. Gas cyiinder
20. Oscillographic recorder

- 21. Data acquisition system
Iic 5 22, Vale
®
@t

Fig. 2 Experimental apparatus (Looped parallel type)
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Fig. 3-1-1 Evaporation heat transfer coefficients
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(a) Using Imura’s correlation (Single)
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(b) Using Imura’s correlation (Loop)

Fig. 3-1-2 Comparisons of evaporation heat
transfer coefficients between measured
andpredicted for the thermosyphons
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(d) Using Stephan’s correlation (Loop)
Fig. 3-1-2 (Continued)
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Fig. 3-2-1 Condensation heat transfer coefficients
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