Reactor Numerical Analysis and Design
2010년 1학기

HW#2: 1-D, 1-G Neutron Diffusion Eigvenvalue Problem








Due March 23
The one-dimensional, one-group neutron diffusion equation is given as follow: 
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(1)

with the albedo boundary conditions specified on both ends. The problem domain is divided into M equal sized (
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 cm) material regions within which the material composition is assumed constant. You are going to write a program that solves this problem given the following input parameters:

1) M and 
[image: image3.wmf]x

 which lead to 
[image: image4.wmf]x

´

=

M

H


2) 
[image: image5.wmf]M

m

m

m

m

D

f

a

..

1

,

)

(

,

)

(

,

)

(

=

S

S

n


3) 
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4) n: number of nodes per each material region which leads to the total number of nodes 
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5) The convergence criteria for eigenvalue (
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) and global fission source (
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You need 1) input processing routine, 2) discretization routine, 3) linear system solution routine, 4) eigenvalue solution routine and 5) output processing routine in this program. Follow the steps below in writing your own code. All floating point numbers should be declared as double precision.
Part 1. Discretization and Direct Solution

1. Write an input processing routine which reads all the parameters given above. The input parameters are given in pair or triplet in the order shown above. The cross sections for each composition are given in one line. As the first trial input, use the following numbers:
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2.
Derive the nodal balance equation using the box scheme for the interior node and for the left and right boundary nodes.
3.
Write a routine that sets up a tridiagonal linear system which incorporates the N nodal balance equations. Treat the fission source term on the RHS a known term which is to be determined from the previous outer iteration.

4.
Write a routine that performs LU factorization of the tridiagonal linear system.

5. Write a routine that solves the tridiagonal linear system by forward and backward substitutions. Then solve the linear system with the unity initial guess of flux and eigenvalue that determines the RHS.
Part 2. Power Iteration and Wielandt Shift

1. Write an outer iteration routine that performs the power iteration. The outer iteration routine needs to setup the RHS and then to call the linear system solution routine you wrote above. The new solution should be used to update the eigenvalue. The outer iteration should be terminated when both convergence criteria are met.

2. Obtain the power iteration for the uniform composition case and compare the eigenvalue error with the one that can be analytically estimated. Confirm the dependence of the eigenvalue error on the node size.

3. Modify the outer iteration so that the Wielandt shift method can be employed. Add another input line to specify the first step to begin the Wielandt shift and the value of the shift (e.g. 5 and 0.05). Incorporate the Wielandt shift accordingly.

4. Compare the performance of the power iteration and Wielandt shift based on the consideration of dominance ratio.

5. Run the problem for the input sets given in the files in the class bulletin and plot the flux distribution in each case.
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