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ANALYSIS OF HEAT TRANSFER PERFORMANCE WITH ASPECT AND
FILLING RATIOS IN THERMOSYPHON

Y.C. Kim,! JW. Choi? and S.C. Kim®

'Dept. of Aerospace Engineering, Graduate School, Sunchon National Univ.
*School of Mechanical and Aerospace Engineering, Sunchon National Univ.

Thermal-fluid analysis is performed numerically to figure out the characteristics of heat transfer in a
thermosyphon varying with the aspect ratio of geometry and the filling ratio of working fluid The computational
results are reasonable compared with the experimental data and visualized. The thermal resistance and the
convective heat transfer coefficients are evaluated with the aspect ratio of thermosyphon and the filling ratio of
working fluid, respectively. In conclusion, the thermal resistance decreases as the length of evaporator increases.
However, the variation of a condenser length is nearly independent on the thermal resistance. In order to raise the
performance of thermosyphon, the working fluid needs to be filled over 75%. In addition, Nusselt numbers in the
evaporator and the condenser show 275 and 304, respectively.
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Fig. 1 Geometry and computational mesh of thermosyphon
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—_ =4 = — 3
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Fig. 2 Temperature profiles along the outer wall of thermosyphon
with time
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Fig. 3 Comparison of temperature values between experimental
and numerical
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Fig. 4. Liquid volume fraction in the evaporator section with time
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Fig. 7 Convective heat transfer coefficients with filling ratio
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Table 3 Nusselt numbers for filling ratio in evaporator and

condenser
Filling ratio (%) Nu, Nu,
25 313 112.2
40 205.8 135.3
50 274.2 136.6
60 279.1 143.3
75 274.9 303.8
100 269.3 314.7
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Note

This paper is a revised version of the first author’s master’s
thesis submitted to Sunchon National University, February 2015.
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