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Effects of the Sintered Wick Characteristics on the Heat Transport Limitations of
the Heat Pipes
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Kim, Keun-Bae Kim, Yoo
ABSTRACT

Experimental studies of the cylindrical sintered-copper wick heat pipes were carried out to investigate
the capillary heat transfer characteristics. Six models of the sintered-copper wick heat pipes were
manufactured and tested to evaluate the heat transport limitations and the thermal characteristics. Also
the performance of the heat pipes was analyzed theoretically and compared with the test results. The
heat pipe models are divided into two sintered-wick groups and the nominal particle sizes are 180um
{(wick #1) and 200um(wick #2) respectively. The experimental results showed that, the porosity of wick
#1 was higher than that of wick #2, and also the wick #1 was generally superior than the wick #2 for
the heat transport capability. The maximum heat transport rates were increased as the wick thicknesses
and the vapor temperatures were increased.
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[22! 1] Schematic of the heat pipe

[# 1] Specification of the heat pipe

Pipe material Copper
Pipe diameter(thickness) 9.52mm(0.7mm)
Total length 300mm
Length of evaporator zone 50mm
Length of adiabatic zone 100mm
Length of condenser zone 150mm
Wick material Copper powder
Working fluid Distilled water
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[Z 2] Experimental heat pipe models

Pipe Copper, @ 952mm x L 300mm
spec. (t, = 0.7mm)
Wick Copper powder

C Wick #l{nominal particle size 180um)
spec.

P Wick #2(nominal particle size 200m)
Working -

D

Fluid istilled water

Model-1 | Wick #1 & t,; = 0.45mm(water 3.0g)
Model-2 | Wick #1 & twe = 0.75mm(water 45¢)
Model-3 | Wick #1 & fus = 1.00mm(water 6.0g)
Model-4 | Wick #2 & ty = 0.45mm(water 3.0g)
Model-5 | Wick #2 & tw2 = 0.7omm(water 4.5g)
Model-6 | Wick #2 & tus = 1.00mm(water 6.0g)
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[Z8 2] Schematic diagram of the experimental
apparatus
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[28} 3] Locations of thermocouples on the outside
surface of the pipe
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a2l 4] Heat pipe sample installation
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[Z 3] Porosity measurements and permeability

results
Descriptions Wick #1 Wick #2
Porosity | Imbibiion | 55~56% 52~53%
(e) Porosimeter | 58.8% 57.6%

Permeability | Imbibition 6.63x10™" 7.97x107"

(K) Porosimeter | 9.66x107! 1.39x10°%
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