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A Study on the Thermal Performance of a Z-shaped Heat Pipe
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Abstract

The necessity of a Z-shape heat pipe may occur in a special application such as a cooling module
for an electronic equipment having a limited accessible space. Either of the two end part works as
evaporator or condenser and the length of the middle part is 200mm. The heat pipe was made of 3/8
inch copper tube having 60 spiral groove with screw angle of 10 degrees. Water and acetone were
used as working fluids. The fill charge ratio of the working fluid was varied for different values of
thermal loads. The thermal resistance was calculated based on the tempemture measurements along the
heat pipe axis. The maximum thermal loads were 80W for water and 100W for acetonc heat pipe. The
optimum fill charge ratio was identified through a series of experiments.
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Fig. 1 Schematic of the heat pipe
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Fig. 2 Thermal load against filling charge ratio in a
water heat pipe of evaporator length 350mm
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Fig. 3 Temperature for 20% fill charge ratio
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Fig. 4 Temperature for 40% fill charge ratio
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Fig. 5 Thermal load against filling charge ratio in a
water heat pipe of evaporator length 150mm
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Fig. 6 Wall temperature variation of a water heat
pipe for 80% fill charge ratio
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Fig. 7 Thermal load against filling charge ratio in a
acetone heat pipe of evaporator length 350mm
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Fig. 8 Wall temperature variation of a water
heat pipe for 80% fill charge ratio
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