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Research on sub-channels mixing coefficient of helium-xenon reactor

SU Kaifang, QIN Bitan, ZHAO Dihong, HONG Gang™, ZHANG Yaoli

(College of Energy, Xiamen University, Xiamen 361102, China)

Abstract Sub-channel analysis is the main method for reactor thermal-hydraulic design and safety analysis. Accurately
simulating the turbulence mixing coefficient in the channel is the key to sub-channel analysis. The turbulence mixing
coefficient is mainly related to the geometry of the sub-channels and the flow state of the coolant, and is usually calculated by
empirical relations. Most of the existing mixing coefficient relations are based on the development of water reactors, and
whether they are suitable for new helium-xenon reactors remains to be studied. This study is based on the CFD method to
study the mixing coefficient of the sub-channels of the helium-xenon reactor, and fits the relationship of the mixing
coefficient suitable for the helium-xenon reactor. Compared with the existing mixing coefficient relations, the newly fitted
mixing coefficient relations are more accurate in predicting the temperature of the central channel.

Key words helium-xenon reactor; turbulence mixing coefficient; sub-channel
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Fig.1 Geometry model and sub-channel division
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Tab. 1 Main parameters used for calculation input
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Fig.2 Comparison diagram of verification results
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Fig.3 Schematic diagram of mesh section
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Fig.5 Velocity and eddy viscosity distribution contour
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Fig.6 The relationship diagram between mixing coefficient and Reynolds number under different rod spacing
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Tab. 2 Parameters used for the simulation
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Fig.8 Comparison of verification results
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