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A study on the characteristics of a frozen start up for a variable
conductance heat pipe

Sung-Eun Hong", Hwan-Kook Kang, Kwang-Cheal, Cho'
Department of Building Services, Yuhan College, Kyeonggi—do 422-749, Korea

ABSTRACT: This these was conducted to investigate the characteristics of a frozen start
up for a VCHP which has water as a working fluid and Nitrogen as a non-condensible gas.
The tested heat pipe was made of a copper tube with the outer diameter of 12.7 mm, the
length of 340 mm, and the sintered metal wick had the thickness of 0.7 mm. This
experiment was conducted under the thermal load, inclined angle and cooling conditions.
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Fig. 1 Schematic diagram of the variable

conductance heat pipe without gas reservoir.
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Table 1. Specifications of tested heat pipes

Components Copper Copper
Powder
; material Copper
Sintered -
wick Grain 120 pm
Wick thickness 700 pm

B
material

I D =127 mm,

D, =109 mm

'Diﬁeqsion ; L= 100 mm
} L, =40 mm ,
L. = 200'mm

- Water
ibg
Nltrogen
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340

Fig. 2 Locations of 17 thermocouples.
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Fig. 3 Wall temperature variation with time
during frozen start-up for a CCHP.
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Fig. 4 Failure mechanism of a CCHP during
frozen start up operation.
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