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A Numerical Method for Calculating the Temperature Field of

Sodium-Cooled Valve Based on Two-Phase Flow

LIU Liang', ZHANG Li', TANG Zhigang'. YU Delin’, WANG Xibei’, ZHANG Qing’
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Abstract: To solve the problem of calculating the temperature field of sodium-cooled valve, a
numerical method based on the external boundary conditions and the two-phase flow model in the
hollow region was proposed. The solid valve was subdivided into four zones based on an engine
cycle. The third boundary condition was determined according to the interaction between each
region and its surrounding environment. An overall hardness test was used to obtain the
temperature field of solid valves through bench test. The temperature field was used to check the
external boundary condition, which was taken as the external boundary condition of the sodium-
cooled valve. As to the hollow region of sodium-cooled valve, a two-phase flow model was
established to obtain the third internal boundary condition. Finally through internal and external
boundary conditions, the temperature field of the sodium-cooled valve was calculated by the
ANSYS thermal analysis software. Calculation results show that in the axial direction of the

valve, the maximum difference between the simulated temperature and the measured temperature
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is 45.5°C, and the relative error is 7.52%. In the radial direction of the valve, the maximum

difference is 37.2 °C, and the relative error is 5.79%. Their maximum error is not more than

8%, which further proves that the calculation method of valve temperature field based on

external boundary conditions and two-phase flow model in hollow region is feasible.

Keywords: sodium-cooled valve; two-phase flow; numerical calculation; sodium cooling
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