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Abstract: The traditional core calculation code based on rectangular and hexagonal
geometry cannot be applied to the calculation of new type reactors with complex geome-
try, the study of multi-group neutron diffusion variational nodal method based on arbi-
trary triangular meshes was carried out in this paper. Firstly, ANSYS program was

used to divide the calculation area into arbitrary triangular meshes, which was then
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transformed into regular triangles by coordinate transformation method. Secondly, the
Galerkin variation technique was employed to establish the functional containing the
nodal neutron balance equation and the internal variables of the triangular nodal were
expanded using the orthogonal basis functions of the regular triangle. Finally, the varia-
tional principle was used to obtain the response relationship between the neutron flux
and the surface neutron current, and then the traditional source iteration method was
carried out to solve the equations. The code named TriVNM was developed based on the
above theoretical model, and verified by diffusion benchmark with different geometries.
The results show that the k. and relative power distribution calculated by TriVNM
agree well with the reference results, and this method can be applied to diffusion calcu-
lation for reactor core with complex geometry.

Key words: variational nodal method; neutron diffusion; arbitrary triangular mesh;

ANSYS; coordinate transformation
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Table 1 Calculation results of 2D-IAEA benchmark problem with different programs

ket Akt /pem Euax/ % /s

QUANDRY 1. 029 62 3399 0. 94 —
MEND 1. 029 61 3998 0. 88 -
NODAN 1. 029 66 7. 283 0. 90 -
TRAC/NEM 1 029 50 —8 264 2. 05 -
NLNEM 1. 029 57 1. 459 1. 80 —
NGFM 1. 029 60 1 071 0. 72 -
NLSANM 1. 029 62 3. 823 0. 59 —

TriVNM 1 029 585 —2. 360 —0. 201 13. 688

: Enax
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Table 3 Calculation result of irregular geometric assembly benchmark

ket Akesr/pem

1

il /s

FEM2D 0. 944 65 82. 6

ABFEM-T 0. 943 71 —17. 0

TriVNM 0. 944 06 20. 1
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