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ABSTRACT

The objective was to study the effect of improved configuration on closed-loop oscillating heat
pipe (CLOHP) by varied inside diameter. This variation caused the working fluid to circulate in
just one direction. The CLOHP was made of a long copper capillary tube and bent into 15 turns.
Then, both ends were connected to form the loop with the diameter ratio (ratio of greater inner
diameter to the smaller inner diameter) of 2.85 (2.03: 0.71 mm), 1.91 (2.03: 1.06 mm) and 1.49
(1.06: 0.71 mm). The evaporator section length was 50 mm. The adiabatic and condenser sections
length equal to the evaporator length. R123, ethanol and water were used as the working fluids.
Filling ratio was set at 30, 50 and 70 percent by volume. CLOHP were operated at the horizontal
and vertical modes. The evaporator and adiabatic temperatures were controlled at 80 and 20°C
respectively. It was found that, the highest heat flux when R123 was used as a working fluid.
Whereas the ethanol and water offered lower valve of heat flux successively. The best filling ratio
was 70 percent for any type of the working fluid. Moreover, the highest heat flux was obtained in
case of the diameter ratio of 1.49. The heat transfer performance increases comparing to the
conventional CLOHP from 4,270 to 14,178 w/m’. This may be because of the operational
mechanism and the asymmetry which propel the working fluid to flow in one direction, thus, the

thermal efficiency increases.



