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2D, 1G Fixed Source Problem

e Multi-Group Neutron Balance Equation
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e 2D, 1G Fixed Source Problem
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Box Scheme for 2D NDE
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e Box scheme  — Integration over the node (Box) ® ' I
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Finite Difference Approximation of Current

e Approximation of Current (i,j-1)

) Rel h N

a) Relation with East .

(i-Li)w (i, §) E (i+1])

Uy = Jy S

ey - - S (i+1,j)
D, P, ;X¢m __p_ ¢m;X—¢s e Relative diffusivity
i i+1 x Dm
2 2 ﬂm - hix ¢m
B - B - J!
I P TIT - ¢, J,
r
_ 5 _(; ﬂxﬂx JX ¢me
'.'Jxr:_Dm : X : =-2——"— gme_;m :_6; gme ¢_5m . :
hzi B+ B ( ) ( ) Zam D ? JX[;
61100
\ Bot Bre) |
X|_1 h_,X h,_x+1 Xi+l
2
NEE 4 SNURPL




Finite Difference Approximation of Current

b) Relation for West
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Finite Difference Approximation of Current
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e Boundary Condition (At First Node — West and North Boundary) J y & —¢———¢—y
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Finite Difference Approximation of Current
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Finite Difference Approximation of Current

e Boundary Condition (Eastern side — East Boundary ) W
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Finite Difference Approximation of Current
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e Problem to Solve \EIE =T
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Diagonal Entry

e Diagonal Entry I =0
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Node Ordering Scheme (1/3)
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e Natural Ordering IE
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- Size of the Block = m x m (representing each row of mesh_es) — Bandwidth=m

- Number of the Diagonal Blocks = n
- Off-diagonal Blocks represents coupling between rows of meshes

- Penta-diagonal Matrix
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Node Ordering Scheme (2/3)

e Cuthill-Mckee Ordering i TE
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Node Ordering Scheme (3/3)

e Red-Black Ordering o .
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Classical lterative Solution Methods

e Classical Iterative Solution Methods

— Jacobi Mg =D
— Gauss-Seidel
— Successive Over-Relaxtion (SOR) Mo =0 tm ™ = 7 ™ =70 7

— Cyclic Chebyshev Semi Iterative Method

e Point Jacobi
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Classical lterative Solution Methods

e Block(Line) Jacobi with Natural ordering B I O
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— Need LU factorization, then forward and backward substitution

e Block (Line) Gauss-Seidel with Natural ordering
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