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ABSTRACT

The purpose of this thesis is to study the heat transfer characteristics of Closed-Loop
Oscillating Heat Pipes (CLOHPs) using HP62 and MP39 as working fluids, The CLOHPs were
made from copper capillary tube with inside diameter of 0.66, 1.06 and 2.03 mm. The lengths of
evaporator section were 50, 100 and 150 mm. Total lengths of tube were 5, 10 and 15 m. The
experiments were conducted under inchination angles between 90 to —90 degree from the horizontal
axis. After the system reached a steady state, the mass flow rate and the inlet and outlet temperatures
of the coolant at the condenser were measured. Moreover, the temperatures of CLOHPs at the
‘evaporator, at the adiabatic and at the condenser were recorded. The heat transfer which represented
the heat transfer charact_cristics of CLOHPs was calculated from the mass flow rate and temperature
difference of the coolant, which flowed across the condenser section. F rom the experiments, it could
be concluded as follows: the inclination angle affected the heat trans_fer rate, 1.e., the tube of
CLOHPs with its diameter more than the critical diameter, the maximum heat transfer rate occurred
at the mchnation angle between 60 — 90 degree. However, only the tube of CLOHPs with its
diameter less than the critical diameter could be operated at the top heat mode. The heat transfer rate

of CLOHPs with the inside diameter of 2.03 mm. is the highest. The evaporator length of 50 mm.



gave the highest heat transfer rate as well as the total tube length of 5 m. The hzat transfer rates in
terms of Kutateladze number at the inclination angle 90 degree with standard deviation 24.39% are

shown in the following correlation.
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The heat transfer rates in terms of Kutateladze number at the mclination angle 0 degree with

standard deviation 29.89% are shown in the following correlation.
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The heat transfer rates in terms of Kutaleladze number at the inclination angle -90 degree with

standard deviation 30.26% are shown in the following correlation.
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