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Abstract

The flow resistance characteristics of fuel assemblies affect the flow flux distribution of the dif-
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ferent types of assemblies in the core, and its influence on the core design cannot be ignored. In
order to obtain more accurate flow resistance characteristics and corresponding resistance coef-
ficient of fuel assemblies, a single channel three-dimensional numerical simulation of fuel assem-
blies under two working fluids is carried out by using the domain division technique. The results
show that with the increase of flow velocity of the inlet, the local pressure drop and total pressure
drop in each calculation domain increase. Under different working fluids, for the three types of
bottom plate resistance coefficient D, four holes bottom plate is the smallest, round hole bottom
plate is the largest, and Phi hole bottom plate is between the first two. Meanwhile, the resistance
coefficients of the fuel assembly area and different types of bottom plate areas are obtained when
the working fluids are water and air respectively, which provides a reference for calculating the
source term S representing the influence of porous media in the steady-state porous media model
and provides a guiding significance for the three-dimensional numerical simulation of fuel assem-
bly channels.
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Figure 1. Schematic diagram of fuel assembly and its skeleton
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Figure 2. Position of points A and B in the flow cross section be-
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Figure 3. Variation of z-direction velocity component along z-axis
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Figure 4. Dynamic pressure p changes along the z-axis at points A
and B
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Figure 5. Mesh of inlet and outlet surface
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Figure 6. Grid of grid plate and muddy wing
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Table 2. Boundary conditions
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Table 3. Inlet velocity under different working conditions when the working medium is water and air
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Figure 7. Calculation results of different working conditions when
the working medium is water
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Table 4. Flow parameters in floor area under different working conditions with different working medium
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Figure 9. Pressure drop in floor area under different working condi-
tions with different working medium
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Table 5. Values of each parameter are obtained by fitting when the working medium is water and air
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Figure 10. Fitting curve of total pressure drop and velocity in sin-
gle channel region when working medium is water
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Table 6. Resistance coefficients of each floor when the working medium is water and air
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