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Analysis on Pressure and Temperature Wave of
Self-Oscillating Heat Pipe

Jae-hyuk Choi” - Doo-ho Yoon? - Seok-hun Yoon®

ABSTRACT

Heat transfer characteristics of self-oscillating heat pipe were experimentally investigated
for the effect of fill charge ratios and heat loads. The heat pipe used for this study is
made of copper capillary, has 0.002m internal diameter, a 0.34m length in one turn and
consists of 19 turns. Heating and cooling section each have a length of 70mm. Water
was used as working fluid inside the heat pipe. As the experimental results, the self
oscillating heat pipe was operated by self-exited oscillation and circulation of working
fluid and the oscillation within the self-oscillating heat pipe assumed chaotic behavior.
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Fig. 1 Structure of self oscillating heat pipe
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Fig. 2 Schematic diagram of experimental Apparatus
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Fig. 4 Thermal resistance on heat loads
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Fig. 5 Temperature variations of adiabatic section

- 15~



Joumal of the Research Institute of Industnal Technology, Vol 19, 2002

2331 Q=100WY A$olE, £59) WEo) wor o= Ax Y Yoo L& WHE ot
9, Q=500WY wWE o) WEo| sj$ A vehia i, ol s WAL 2 FEdgolms} o
4 ool AnaelA AE A £HT ALE oulBo.

Fig 6& 7lQa%ol e gane) BRLEeA, 2989 4P AN Gy sldge] FAYEE
A3 9% FFLES} Frhekn ATk ol¥A AT oo ARelN BAR L5} FAY A%
st AL dAxgol B Figds) A% FAlaN, B slEgolxe] drgsae v IR}
e 37 YEeld.

80
70 F
S p
°60 |
3
‘é b
850 }
£
2 e
§ 4 r —0—:0=20 —B—:a=30
E i —&—0=40 —6—a=50
30 F —A— a=60 —@—:a=70
! —:0=80
20 2 '] 2 1 2 'l r Il I 'l 8 1 2

0 100 200 300 400 500 600 700
Heat load, QW)

Fig. 6 Mean temperatures of adiabatic section
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Fig. 7 Variation of pressure according to heat loads
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Fig. 8 Variation of pressure according to fill charge ratio
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Fig. 9 Mean pressure on heat loads
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Fig. 11 Standard deviation of pressure
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