Thesis Title A Study of Size and Aspect Ratio Effects on Heat Transfer
Characteristics of an Inclined Low-Temperature

Thermosyphon

Author Mr. Sampan Rittadech

M. Eng. Mecchanical Engineenng

Examining Committee: Assistant Prof. Dr. Pradit  Terdtoon Chairman
Associate Prof. Dr. Chutchawan  Tantakitta Member

Assistant Prof. Dr. Wiwat  Klongpanich Member

Abstract

Effects of size and aspect ratio (ratio of evaporator length to diameter) on thermal
characteristics of an inclined low-temperature closed two-phasce thermosyphon at normal
operating slate were investigated in  this research. The thermal charactenistics of  the
thermosyphon includes heat transfer and overall thermal resistance.

The thermosyphons used in the cxperiment were made of coepper tubes with 3 sizes of
diameters of 7.5, 11.1 and 25.4 mm. Each size had 5 aspect rattos of 5, 10, 20, 30 and 40.
The variations of inclination angles were 0, 5, 10, 20, 30, 40, 50, 60, 70, 80, and 90 degree
against horizontal axis. Water, ethanol and Ri34a werc used as working fluids. The selected
filling ratio were 80%, 50% and 30% of the evaporator section. Hot water was used to hecat
up the cvaporator, and the low temperature solution (water with ethylene glycol) was used to
transfer hcat transfer from the condenser section. In the experment, 5 points of the
temperature on the surface wall of the thermosyphon were recorded. These were 2 points on

the evaporator, 1 point on the adiabatic and 2 poeints on the condenser section. The mass flow



rate, the mlet temperature and the outlet temperature of the solution were recorded. and used
(o calculate the heat transier rate and the overall thermal resistance were calculated.

it was found from the results that, the ratio of peak heat transfer rate at any angle 1o
icat of the right angle (Q/Q90) of the thermosyphon with water, cthanol and Rl34a as
working fluids were 1.17, 1.24 and 1.36 at the angle of 70, SO and 60 respectively. The
filling rauo did not allcet the thermal charactenisuces of the thermosyphon. However, the
property of fluids affected on the thermal characternistics of the thermosyphon. That s, the
working fluid with high latent heat of vapourization gave the low Q/Q90. On the other hand.
the working {luid with low latenheat gave high Q/Q90. The aspect ratio affected the heat
transfer characteristics  of the thermosyphon such that the aspect ratto of 10 was an important
figure 10 change the Q/Q90. At the aspect ratio of 10 or higher, Q/Q60 will be constant at
about 1.38, but at the aspect ratio less than 10, will be inversed proportion to the aspect rato.
This might be because, the inside phenomena changed. However the aspecet ratio had no eficec
on the angle at which the maximum hcat transier rate occurcd. The Bond number, which
included the cffeet of the thermosyphon size, affected on the thermal characteristics of the

thermosyphon as a function:

Maximum heat transfer raic at inclined posjtion 047
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Maxamum heat transfer ratc at vertical

Howcver, the Bond number had no effect on the angle at which the maxmimum heat transier

rale occured.



