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Heat Transfer Characteristics of Closed-Loop Oscillating Heat Pipe by Using Nano

Fluid as a Working Fluid
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Abstract

This study was the heat qualification of Closed-looped Oscillating Heat-pipe by using the silver
nitrate nano particle mixed with water as the working substance. The objectives of this thesis were to
study the total length, the number of turns, the temperature of the heat source, and the angle of the heat
pipe, which affected the qualification of Closed-looped Oscillating Heat-pipe. The test criteria were as the
followings: using the copper Closed-looped Oscillating Heat-pipe with the inside diameter of 2.03
millimeters, using water mixed with silver nitrate nano particle at 100 ppm. condense as the working
substance that filled in the heat pipe and filled at 50 percent of pipe’s capacity, the length of the
evaporator, heat insulator, and condense part of heat pipe were 5, 10, and 15 centimeters, the water
temperature from the heat source that used to input the evaporator was 60, 70, and 80 degree celsius ,
the temperature of cooling water at the stable condensation part was at 20 degree celsius, and the
angle of the pipe comparing with the plane was at 0, 30, 60, and 90 degree. It was found that; when the
evaporator was longer, the heat ventilation was decreasing. However, if there were more turns, the heat
ventilation was increasing. The maximum heat ventilation was at 60-90 degree angles and it was the
same result in the test set. In addition, 60-90 degree angles would make the minimum Thermal resistance
value at the 5-centimeter length of the evaporator, 10 turns, the heat source was at 80 degree celsius ,
and the angle of the heat pipe was at 60 degree gained the maximum heat transfer value at 77.73
Kilowatt per square meter.

Keywords: Heat Transfer characteristic, closed - loop oscillating Heat pipe, Nano Fluid.
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