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ABSTRACT

The purpose of this thesis is to study the heat transfer characteristics of closed — end
oscillating heat pipe. (CEOHF) with HP62 and MP39 as working fluids. The CEOHPs were made
of copper capillary tube With 1.06 and 2.03 mm inside diameter. The lengths of evaporator,
adiabatic and condenser section were 50, 100 and 150 mm respectively. The filling ratio of the
working fluid was 50% of the inside total volume. Total lengihs of tube were 10, 15 and 20 m,
The evaporator section was heated by hot water circulated from the hot bath while the condenser
section was cooled by circulation of the aqueous solution of ethylene' glycol at 50% by volume
from cold bath. The temperature of heating water was kept constant at 60, 70 and 80°C while the
temperature of cooling aqueous solution was set at 20°C. The adiabatic section of CEOHP was
well insulated. The experiment was conducted under inclination angle between 90 to —90 from the
horizontal axis. When the experimental process reached to steady state, the mass flow and the
temperature of the aqueous solution at inlet and outlet of condenser section were measured.
Moreover, the temperature of CEQHP at evaporator, adiabatic and condenser section were

recorded. The heat transfer which represented heat transfer characteristics of CEOHPs was



calculated from the mass flow rate and temperature difference of aqueous solution which flow
across condenser section. And heat resistance was calculated from the heﬁt transfer and
temperature different between evaporator section and condenser section. From all obtained
results, it could be concluded as follows; the inclination angle affected to heat transfer rate by
maximum heat transfer rate of both working fluids occurred at inclination angle between 50°C to
60°C. And CEOHPs could operate in bottom heat mode and horizontal heat mode. The heat
transfer rate of inside diameter of 1.06 mm was higher than that of 2.03 mm. As when diameter
increased from 1.06 mm to 2.03 mm heat transfer rate decreased from 8366 W/m’ to 7294 W/m’
when using total length of 15 m, evaporator length of 50 mm and MP39 as working fluid. When
evaporator length increased from 50 to 150 mm, the heat transfer rate of all inclination angles
decreased. When total length increased from 10 to 20 m, the heat transfer rate decreased. The
effect of dimensionless parameter on Kutateladze number at 0° of inclination angle was according

to the correlation of
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and the effect of dimensionless parameter on Kutateladze number at 90°C of inclination angle was

according to the following correlation
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