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Three-dimensional Numerical Simulation Study on
Two-phase Loop Thermosyphon
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Abstract: A loop thermosiphon with coil condenser and liquid storage tank was proposed and designed, and
the start-up and internal flow heat transfer characteristics of the loop thermosiphon were studied under
three liquid filling rates. Due to the strong coupling relationship between boiling and condensation proces-
ses in the loop thermosiphon, the traditional LLee model for describing phase transitions was improved, and
the relationship between saturation temperature and local pressure was introduced to accurately simulate
the gas-liquid phase transition and flow heat transfer process in the loop thermosiphon. Results show that
the model has a good predictive effect on the heat and mass transfer processes inside the loop thermosi-
phon. When the loop thermosiphon operates in a quasi steady state with filling rate of 80% , the complete
flow cycle can be divided into liquid overshoot, liquid drawdown, and large bubbles pushing the liquid up.
As the heating power increases, the oscillation becomes more pronounced. When relying solely on the flow

circulation and phase change heat transfer of the working fluid, the equivalent thermal conductivity of the

W5 A B9 :2023-11-16 &1iT B 87 :2024-01-19
EEWEB :BHFARBHILES R H (52276067)
EE BN A R (2002, B, WD FE N B0 58 AR, F 52 07 1) O B I 37— 404k ik 3 Ak 45 4 , E-mail : 3280107183 @ qq. com,



.« 172 - % A T B F K

515 %

loop thermosiphon can exceed 15 000 W/(m « K). At higher heat flux, the loop thermosiphon with 80%

liquid filling rate forms a fast and continuously stable flow cycle, exhibiting good heat transfer perform-

ance.

Key words: two-phase loop thermosyphon; coil condenser; Lee model; liquid-vapor phase change; oscilla-

tion
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Fig.1 Loop thermosiphon simulation system
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