CHAPTER 3

FINITE DIFFERENCE APPROXIMATION TO THE MULTIGROUP DIFFUSION IN
FINITE CYLINDRICAL REACTOR

The steady state neutron diffusion equation is written as
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D4 (r,z) = The group diffusion coefficient

V2 = The Laplace operator of the group



@4 (r,2) = The group flux

Yag (r, z) = total macroscopic absorption cross-section for the group

%.g—n (7, z) =total macroscopic scattering cross-section from one group g to h
Y h-g (T, Z) = total macroscopic scattering cross-section from group h to g

Ytrg(1,2)=24(r, ) = total group macroscopic removal cross-section

Xg = the fraction of fission neutrons that are emitted with energies in the
gth group

V4 = the average number of fission neutrons released as the result of
fissions induced by neutrons in the gth group

Y.rn (7, z) = the group-averaged macroscopic fission cross-section

In a finite cylinder, the equation becomes and dropping the subscript g
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The reactor is assumed to cover a special mesh in the r and z dimensions as

shown in the figure below
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Put 3.20 in 3.18
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Diffusion equation becomes
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Equation (3.38) is the five point difference equation for the computation of the

neutron flux of any energy group g in a finite cylindrical reactor.






