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Study on Working Fluid Filling into Heat Pipe by Induction Heating

Jin Hyeuk Seo’, Dong Hwan Shin”, Jungho Lee'
Key Words : Heat pipe(3]E37F0]2), Working fluid(ZF&+%), Induction heating(++=7F<), Thermal resistance( I
ABSTRACT

The heat pipe is a device that effectively transfers heat through phase-change of the internal working fluid, and is a
two-phase closed system. A general heat pipe is fabricated by maintaining a vacuum state on the inside and then injecting a
working fluid that has undergone a degassing process. Such a degassing method has no problem in fabricating individual heat
pipes but requires more time to manufacture heat pipe heat exchangers that require many heat pipes. Therefore, the present
research proposed a method of manufacturing a heat pipe by using induction heating that can be heated to a degassing
temperature in a short time and compared thermal performance with a heat pipe fabricated by the existing method. This study
conducted numerical analysis and experiments using 5/8 in and 1 in diameter copper pipes. The error was found to be up to
7%; however, the trends between numerical analysis and experimental data were almost consistent. Based on the numerical
analysis results, induction heating manufactured heat pipes under conditions of 90 V and 32 A. In addition, thermal resistance
was measured, similar to the thermal resistance of heat pipe fabricated by the conventional degassing method. The
manufacturing method by induction heating was validated by comparing thermal resistance with the existing method. It is
expected that the manufacturing time of heat pipes can be meaningfully reduced and applied to the manufacture of heat pipes

under various conditions using numerical analysis.
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Table 3 Maximum and minimum temperatures of experiments and simulation

. Experiment Simulation Experiment Simulation
Input condition D,

Tmax Tmin Tmax Tmin ATmax ATmin ATmax ATmin

W in T T T T T T T T
2880 5/8 89.0 73.2 90.7 69.8

10.2 11.3 10.4 6.0
(90 V;32 A) 1 78.8 61.9 80.3 63.8
5/8 58.2 47.6 59.6 48.2

1680 4.0 2.8 5.8 3.6
(70 V.24 A) 1 54.2 44.8 53.8 44.6
5/8 37.3 32.0 37.7 322

900 3.1 3.5 3.1 2.0
(50 V.18 A) 1 342 28.5 34.6 30.2

* ATmax and ATmin represent the temperature difference between
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Table 4 Uncertainty analysis of overall thermal resistance

Device Accuracy Resolution
Keysight N5770A [DC power supply] Voltage:150 mV Current:20 mV
VTI Instruments EX1032A [Data acquisition] 0.15% of reading + 0.02% of 3.0 A range 01T
Thermocouple [Temperature measurement] 0.4%
Uncertainty analysis
Thermal resistance 0.038~0.230 K/W
Overall thermal resistance Combined standard uncertainty of the results 6.91 x 10*~0.0239 K/'w
Relative expanded uncertainty 1.7~10.3 %
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