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FINE MESH or COARSE MESH?

ENGINEERING TRANSPORT or DIFFUSION?DIFFUSION

MAINFRAMES or PERSONAL COMPUTERS?PERSONAL COMPUTERS

COARSE MESH

METHOD 

• Higher Order Finite Difference;

• Finite Element;

• Nodal: NCPM, NEM, NAM, FEM.

NODAL (NEM)
PROGRAMMING LANGUAGEFORTRAN  NEM3D

TESTBENCHMARK IAEA 3D -LWR



SUMMARY OF THE METHOD



INTEGRATING IN A VOLUME Vm:

METHOD DEVELOPMENT





BOUNDARY CONDITIONS

Where,



POLINOMIAL FORMULATION



BENCHMARK





IQSBOX (FINNEMANN, 1975) – Nodal  Expansion Method

FEM-3D (MISFELDT, 1975) – Finite Element Method

VENTURE (VONDY et al., 1977) – Finite Difference Method

VANCER (VONDY and FOWLER, 1978) – Finite Element Method

Ph.D. Thesis (CHRISTENSEN, 1985) – Nodal Expansion Method

ARROTA (EISENHART, 1991) –Analitic Nodal Method

NESTLE (TURINSKY et al., 1994) – Nodal Expansion Method

PARCS (DOWNAR et al., 2002) –Analitic Nodal Method



RESULTS COMPARISON

1.02903



Figure 7: The NEM3D-1A mean radial power distribution deviation.



CONCLUDING REMARKS



•THE PROPOSED WORK WAS SUCCESSFUL;

•NEM IS AN IMPORTANT TOOL FOR COARSE MESH CALCULATIONS 

IN LWR;

• NEM3D-1A WAS ABLE TO PREDICT THE 𝑘𝑒𝑓𝑓 WITH A GOOD 

ACCURACY;

•NEM3D-1A IS ALSO SIMPLE AND FAST;

•NEM3D-1A PROGRAM INDICATED STABILITY AND CONVERGENCE 

OF THE METHOD TO THE EXPECTED SOLUTION;
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