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ABSTRACT

This research aims to study the effect of wall friction on the internal flow patterns of
closed-end oscillating heat pipe (CEOHP) at normal operating condition. Glass tube used as a
container of the heat pipe with the equaled length of evaporator, adiabatic and condenser sections
of 50 mm. The internal diameter was 2 mm with 28 turns. The evaporator section was heated by
silicone oil and the condenser section was cooled by distitled water. R123 was used as working
fluid with filling ratio 50 % of internal volume of tube. The selected internal friction factors of
the tubes were 0.00074 and 0.004. The heat source lemperatures were controlled of 60,70 and 80
“C while the heat sink temperature was controlled at 20 “C. The inclination angles were 0 - 90
degree from horizontal axis. The temperatures at adiabatic section and the inlet - outlet of
distilled water at condenser section were recorded. The photographs of flow patterns at specitied
time were recorded at evaporator section by digital camera and three video cameras were used to
observe the flow patterns at the evaporator section, condenser together with adiabatic sections,
and total CEOHP. It is found {rom the experiment that, as the inclination angle increases ffom

0 - 50 deg, the internal flow patterns remain at the slug flow but the heat flux increases.



However, as the angles increases further to 90 deg, the flow patterns still be slug flow, but the
heat flux gradually decreases. The effect of heat source temperature is as follow, the higher the
heat source temperature, the more heat flux is realized through the CEOHP. The internal flow
patterns are also slug flow: As the internal friction factor increases, the heat flux increases due 10
.the higher frequency (and consequently the amplitude) of internal vapor slug oscillation. The
internal flow patterns , however, remain at slug flow. The simple intermal flow patiern map ol

CEOHP can be established using the dimensionless groups of Ku* and Re,.



