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Application of Anisotropic Neutron Streaming Effect
in Plate Cell Geometry to Transport Theory

Hiroyuki OIGAWA
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In the cell homogenization procedure for reactor neutronics calculation, aniso-
tropic neutron streaming effect caused by the cell heterogeneity has been
generally taken into account by directional diffusion coefficients based on
Benoist's theory. Only the diffusion theory, therefore, can deal with this effect
in the whole core calculation. In the present study, a new method to apply
this effect to the transport theory is proposed and examined for simple plate
cell geometry.

In the present method, the leakage operator and cross sections in the
transport equation were multiplied by angle dependent factors to take account
of the streaming effect in homogenized core calculation. Calculation results
for simple plate cell model have shown that the present method properly
estimates the neutron streaming effect of strongly heterogeneous cell where the

diffusion calculation with Benoist's theory overestimated that effect.

Keywords: Anisotropic Neutron Streaming Effect, Cell Homogenization, Hetero-
geneity, Plate Geometry, Transport Theory
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Table 3.1 Specification of sample calculation (unit : cm™)

Core Region 1 (width=0.62724cm) Region 2 (width=0.54234cm)
Case

height z, Zu vi,, Z, Z, Z, vZ,, Za
1 0.130373 0.000149 0.000149
2 0.108644 0.000124 0.000124
3 0.086915 0.000099 0.000099

80 cm 0.282495 0.008607 0.013391 0.004032 0.000000
4 0.065186 0.000074 0.000074
5 0.043458 0.000050 0.000050
6 0.021729 0.000025 0.000025
7 0.130373 0.000149 0.000149
8 0.108644 0.000124 0.000124
9 0.086915 0.000099 0.000099

54 ¢cm 0.284783 0.010895 0.020087 0.004032 0.000000
10 0.065186 0.000074 0.000074
11 0.043458 0.000050 0.000050
12 0.021729 0.000025 0.000025
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Table 3.2 Results of cell calculation

Core Buckling Effective macroscopic cross section (cm™')
Case _

height (10%cm™) z 5 vE, z.
1 3.97 0.212020 0.004689 0.007187 0.002233
2 3.88 0.201960 0.004677 0.007188 0.002222
3 3.78 0.191907 0.004666 0.007189 0.002210

80 cm
4 3.68 0.181864 0.004656 0.007190 0.002199
5 3.57 0.171847 0.004646 0.007193 0.002189
6 3.46 0.161872 0.004637 0.007197 0.002179
7 5.59 0.213307 0.005921 0.010789 0.002235
8 5.46 0.203261 0.005910 0.010790 0.002223
9 5.32 0.193226 0.005900 0.010792 0.002212

54 cm
10 5.17 0.183209 0.005890 0.010796 0.002201
11 5.02 0.173223 0.005882 0.010801 0.002191
12 4.87 0.163272 0.005874 0.010801 0.002181
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Fig.2.1 Plate cell geometry
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Fig.3.1 Angle dependency of cell-averaged g( x,{2 ) for Case-3
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Fig.3.2 Angle dependency of cell-averaged f,( x,£2 ) for Case-3
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Fig.3.3 Angle dependency of o( €2 ) for Case-3
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1.2
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Case 3 (Z m=0.087, Core height=80cm)
--------- Case 5 ():t2=0.043, Core height=80cm)
-— Case9 (2t2=0.087, Core height=54cm)

L 1 i L ! L L I L | I L L L 1

’
—

-0.5 0 0.5
u=cos(8)

Fig.3.5 Comparison of cell-averaged g( x,Q )
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Fig.3.9 Result of core calculation for Case-1 ~ 6
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