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A Study on the Chilling Start-up Characteristics
and Performance of a Gas Loaded Heat Pipe
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ABSTRACT: Considering heat pipe design principles in fabrication and operational perfor-
mances, water is one of the most recommended working fluids to make mid to low tempera-
ture heat pipes. But the conventional water heat pipes might encounter the failure in a cold
start-up operation when socked at a chilling temperature lower than the freezing point. If
they are subjected to a heat supply for start-up at a temperature around —20C, the rate of
the vapor flow and the corresponding heat transfer from the evaporator to the condenser is so
small that the vapor keeps to stick on the surface of the chilling condenser wall, forming an
ice layer, resulting in a liquid deficiency in the evaporator. This kind of problems was re-
solved by Kang et al. in 2004 by adopting a gas loading heat pipe technology to the conven-
tional water heat pipes. This study was conducted to examine a chilling start-up procedure of
gas loading heat pipes by investigating the behaviors of heat pipe wall temperaturés. And the
thermal resistance of the gas loaded heat pipe that depends on the operating temperatures and
heat loads was measured and examined.

Two water heat pipes were designed and fabricated for the comparison of performances,
one conventional and the other loaded with N2 gas. They were put on start-up test at a heat
supply of 30 W after having been socked at an initial temperature around —207C. It was ob-
served that the gas loaded one had succeeded in chilling start-up operation.

Key words: Variable conductance heat pipe(Z}¥ A8 3S|Eso]X) Chilling start-up({FA1%),
Gas loaded heat pipe(7t2=Wl#3 3|E 3] =), Thermal resistance(EA %)
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Table 1 Specifications of tested heat pipes

Components CCHP | VCHP
Powder material Copper
Sintered wick Grain 120 um
) Wick thickness 700 pm
Container material Copper

Heat pipe Dimension

D, =127mm, D; =109 mm, L. =100 mm, L, =40 mm, L. —200mm

Working fluid

Water 75¢g

Water 7.5g, Nitrogen 5x10° kg
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Fig. 3 Wall temperature variation with time during frozen 'start—up for a CCHP.
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