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Abstract

Traditional deterministic methods require solving the inverse matrix of large matrices when
TEIEH .

SCEG|I MRS, XUEE, LM YRR R TR A SR AR S HOR, 2024, 12(3): 238-251.
DOI: 10.12677/nst.2024.123024


https://www.hanspub.org/journal/nst
https://doi.org/10.12677/nst.2024.123024
https://doi.org/10.12677/nst.2024.123024
https://www.hanspub.org/

MR %

studying high-dimensional neutron transport equations, which increases computational complex-
ity and reduces computational efficiency. Therefore, this paper adopts a new type of boundary
type method—the Half Boundary Method to solve such problems. The half boundary method uses
existing neutron transport equations to derive a general formula for the neutron flux density rela-
tionship between adjacent points, and then iteratively applies this formula to obtain the neutron
flux density relationship between any point inside the model and the boundary point, thereby ob-
taining the neutron flux density distribution of the entire model. The half boundary method can
obtain the neutron flux density at any point inside the model by knowing the neutron flux density
at half of the boundary conditions, which improves computational efficiency. This article com-
pares the results obtained by the half boundary method in the vacuum boundary condition model
with the numerical results obtained by NECP-MCX software. Through analysis, it is found that the
influence of different spatial and angular variables on the numerical results of the half-boundary
method is significant. When the spatial variables M = 20, N = 40, and angular variables H = 50,
K=32, the average error of the half boundary method is 0.76%, indicating high accuracy.
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Figure 1. Description of neutron motion
direction in cylindrical coordinate system
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Figure 2. Discrete schematic diagram of the model
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Figure 5. Neutron flux distribution under different H conditions
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Figure 7. Neutron flux distribution under different K conditions
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Figure 11. Neutron flux distribution under different N conditions
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