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Experimental Study on Thermo Physical Properties of Capillary Wicks for Loop Heat Pipe
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ABSTRACT: Loop heat pipe capillary wicks with porosity in
the range of 45%-80% were prepared using different forming
pressure and different space-holder addition by powder
metallurgy method. Thermal conductivity, thermal diffusivity
and volume specific heat were studied using the transient plane
source method. The relationships between thermo physical
properties and porosity, forming pressure and space-holder
addition were investigated. The result shows that thermal
conductivity decreases with the increase of porosity, but there
are no obvious relationship between thermal diffusivity,
volume specific heat and porosity. Both thermal conductivity
and volume specific heat of water saturated state capillary
wicks are bigger than those of dry state ones, but there is no
obvious similar rule for thermal diffusivity. Thermal
conductivity increases while there are no obvious changing
trends for thermal diffusivity and volume specific heat with the
increase of forming pressure. Thermal conductivity and volume
specific heat decrease while thermal diffusivity increases with
the increase of space-holder addition.

KEY WORDS: capillary wick; thermal conductivity; thermal
diffusivity; specific heat; transient plane source method
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Fig. 1 The relationship between thermal conductivity and
porosity
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Fig. 2 The relationship between thermal conductivity and
forming pressure
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Fig. 3 The relationship between thermal conductivity and
space-holder addition
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forming pressure while using space-holder
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Fig. 5 Thermal diffusivity of different capillary wicks
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