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Numerical Simulation of the Phase Change Heat Transfer
Process in Gravitational Heat Pipe
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(School of Civil Engineering, Hunan University of Science and Technology, Xiangtan 411201, China)

Abstract; In order to explore the phase change and heat transfer processes in a two — phase closed
thermosyphon, a 2D model is built to simulate by using FLUENT14.5. In order to capture the gas—liquid two-—
phase distribution more accurately, the VOF model is adopted for simulation, and mass and energy source terms
are added to each phase in the form of UDF for numerical calculation. The average temperature of each section of
the thermosyphon under six different heating powers are calculated, compared with the experimental
measurements at the same condition to confirm the authenticity of the numerical simulation. The wall temperature
distribution and thermal resistance of the thermosyphon under four different filling rates are simulated to study the
effect of liquid filling rate on the heat transfer efficiency of a thermosyphon. Results show that the numerical
simulation can effectively and intuitively reflect the evaporation and condensation phenomenon in a two—phase
closed thermosyphon. The VOF model can well capture the phenomenon of gas—liquid separation, bubble growth
and coalescence, and the generation of liquid film. The total thermal resistance decreases with the increase of
heating power. When the heating power is more than 170 W, the rate of thermal resistance decreases with the
increase of heating power. With the increase of liquid filling rate, the thermal resistance decreases gradually. The
performance of the thermosyphon is better when the initial filling rate of the phase change medium is equal to 1.
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