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Abstract

The natural cycle of sodium-cooled fast reactors is carried out under low Reynolds number condi-
tions, so it is necessary to study the flow characteristics of sodium-cooled fast reactors under low
Reynolds number conditions. The numerical simulation of the wire-wrapped rod bundle of the so-
dium-cooled fast reactor is carried out by using computational fluid dynamics software. The re-
sults show that the Rehme relationship is in good agreement with the simulation results. The inlet
distance of the fuel assembly is less than a pitch, and the outlet effect has little effect on the friction
resistance coefficient.
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Figure 1. Schematic diagram of the calculation model
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Figure 2. Schematic diagram of the grid
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Figure 3. Grid sensitivity analysis
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Table 1. Physical properties of liquid sodium (7 in K)
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Figure 4. Comparison of the CFD calculation results of the friction resistance coefficient of the 37-bar-tape-wire-wound as-
sembly with various relational expressions
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Figure 5. The distribution of the axial friction coefficient of the 37-rod fuel assembly with wound wires
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Figure 6. Cloud diagram of velocity distribution of wire rod bundle
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