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Study on Three-Dimensional Neutron Diffusion Heterogeneous
Variational Nodal Method and Flat Source Acceleration Method

Zhang Tengfei!, Wu Hongchun?, Cao Liangzhi ?, Li Yunzhao?,
Xiong Jinbiao?, Liu Xiaojing *

1. School of Nuclear Science and Engineering, Shanghai Jiaotong University, Shanghai, 200240, China
2. School of Nuclear Science and Technology, Xi’an Jiaotong University, Xi’an, 710049, China

Abstract: As a foundation of three-dimensional whole-core heterogeneous transport
calculation, a 3D heterogeneous variational nodal method is proposed, which employs
iso-parametric finite elements within each node and piecewise constants along nodal interfaces to
explicitly describe the pin-resolved heterogeneous geometry. This means full elimination of the
homogenization approximation. Meanwhile, the flat source acceleration method is proposed
accordingly to reduce the computational costs. Numerical results show that the method is accurate
and the flat source region acceleration method can effectively decrease the memory storage and
computational time without degrading the accuracy.

Key Words: Three-dimensional neutron diffusion heterogeneous variational nodal method,
Flat source region acceleration method, Iso-parametric finite element, Piecewise constants
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Table 1 Result Comparison between PANX1.0 and

Other
Diffusion Codes for KUCA Benchmark
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i -84 -63
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2 C5G7 MOX

Table 2 Comparison of Diffusion Calculation Results for C5G7 MOX Benchmark with

Control Rods Fully Withdrawn

ket /105 /h IGB

9 2 1.13885 47 5.75 4.12

FS 18 2 1.13838 6 11.29 8.16
45 2 1.13831 28.42 20.20

0 1.11582 -1976 0.83 0.64

9 1 1.13905 65 0.97 1.01

2 1.13877 40 1.12 1.39

0 1.13242 -517 1.94 1.25

= 18 1 1.13836 5 2.08 2.00
2 1.13829 -2 2.55 2.76

0 1.13736 -84 5.98 3.10

45 1 1.13827 -4 6.85 498

2 1.13826 -5 7.98 6.82
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