VE-Y lie) )0 F ol oF o,lad FF 6,00 cslaten (58 5 psle aloes

Journal of Nuclear Science and Technology
Vol. 44 (1), Serial Number 106, 2024

2O 0959 sy (Sl g padiwe Y3l Jo jeliiods SH'-ACNEM jluancis )l3800 4 axwgi
85 e A by sl ygusTy 8

"By pol 10 (59 29> (MS e
Ol =alns AFOFO-INE sy Bgaie iy pd (o olKiils (65 il (s gouSiidls

*Email: nvosoughi@sharif.edu

951 sdlio
VEC VY sallie opdy g5 VEe e OUY - sallie cl s

ouS

Wslas (s30e o 5 (29,5 Wiz ol oy Cux latas Slawlrs o li8le 5 anwgs 4 3L daygxST) B Sy 595 Juloo jolareay
21957 2 Sl Sl Gloj 5 2l conlin S35 ogdle oS 098 e oolitul pla g 5l gslate (b lp el (295 Wi 23
Dglie 4y L e YL laad e aizee 5 bawgle Ol L by Jlog s, n oSl )8 @ Siegk oal o il
i 5> S8 g Aty Sleolre loj Sl g, cal 4 05dee eols (LA (s ys (9T Wi iy ol (gileaienS L T3l
Shotned 0T3lm 5 9580 pll (555 05,5 99 )0 5 samgd (355D Awain sl (Bl 5 s (5 Aolas (giledinnS 5 o0
&l b aslio b5 oadplosl IAEA-YD 55T, B (sl Slasle (olojltnl; caz ok oo aswss SH-ACNEM 55T, L6
b oo 390 A0 4 LNV YF Sl Olislne llas cmiy 4 goaz 10 laglalasaiz 5l (LS lavy a5 0 (Ial38 L aS 06 co donS pies

Sl Loy JIogs (g5 yid dwdid (9,598 it alolre slaiwe Ol Gluans :Lboj‘g»).:JS

Development of the SH3-ACNEM Simulator Program in order to Solving the
Forward and Adjoint neutron Diffusion Equation for Hexagonal Geometry
Reactor Cores
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Department of Energy Engineering, Sharif University of Technology, P.0.BOX: 14565-1114, Tehran - Iran
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Abstract

To perform a neutronic analysis of the reactor core, it is necessary to develop nuclear computing software
to produce multi-group constants and numerical solutions to the multi-group neutron diffusion equation.
For this purpose, some methods are used in nuclear calculation codes that, in addition to the necessary
accuracy of cost and computing time, are optimal. This paper discusses the average current nodal
expansion method as well as higher orders of flux expansion. Then, the discretization of the neutron
diffusion equation with ACNEM is shown, which has the ability to calculate in optimum time and with
good accuracy. The discretization of the Forward and Adjoint neutron diffusion equation is performed for
two-dimensional hexagonal geometry in two energy groups and then the SH3-ACNEM reactor core
simulator is developed. To verify; the calculations for the IAEA-2D reactor core are performed and
compared with valid references. It results that the computational error improves from 11.36% to 3.52%
by increasing the flux expansion order from quadratic polynomials to five.

Keywords: Simulator, Nuclear calculation, Diffusion equation, Hexagonal geometry, ACNEM
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