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Table 1. Cross Sections for All Problems
Cross CASE CASE 4 CASE 5
Sections | 1/2/3 Region 1|Region 2 |Region 1 |Region 2

2. 0.25 | 0.50 | 0.10 | 0.50 | 0.90
v 0.0 0.0 0.0 0.0
pN 0.75 0.75 1.00 0.75 1.00
2 0.50 } 0.25 | 0.90 | 0.25 | 0.10
S 1.0* 1.0* 1.0*

S=1.0 in lower left 1.0 by 1.0 square of region 1
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2.0
C=2/3
REFLECTIVE St = 0,75 en”!
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between TWODT and DOT 4.3 Calculations
for the Case 1(C=2/3)

0.3 0.3
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0.0 0.5 1.0 1.5 2.0 0.0 0.5 1.0 1.5 2.0
X (cm) X (cm)
Fig. 4. Net Flux at Y=1.967 cm Using Fig. 5. Net Flux at Y=1.967 cm Using
TWODET for the Case |1(C=2/3) DOT 4.3 for the Case 1(C=2/3)
0.3 1.2
A TWODET (x2,L3) 1 /\ TWODET (K3,L4)
1 0 poT 43 (s9) 1 0 DpoT 4.3 (-10)
A ]
0.2 g 0.4
2 4
v ]
: s
] & ] Edge FI
£ Edge: Flux I ] ge: Flux
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g b | 4 i ]
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g : ] 2 :
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> | .
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4 17 J 0
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°‘°Rouuct'm Blo?mduy 20 Reflective Boundary 30
0.0 0.0 T r
r T ; T .
6.0 0.5 1.0 1.5 2.0 0.0 1.0 3.0 3.0
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Fig. 6. Comparison of Net Flux at Y=1.967cm Fig. 7. Comparison of Net Flux at Y=2.95cm

between TWODT and DOT 4.3 Calculations
for the Case 2(C=2/3)
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Table 2. Comparison of Calculation Results between DEM and DOM in Case of Problem 1
# of ANGLE M6 M16 M20 DOT4.3
QUADRATURES (K-2, L-3) (K-3, L-4) (K-4, L-4) (K-4, L-5) (S10)
# of ANGLES 24 48 64 80 70
# of ITERATIONS 11 12 12 12 5
MX. FX. DV. 9.56E-4 5.06E-4 5.30E-4 5.36E-4 4.35E-4
CPU Time(S) 201 435 579 722 152
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Fig. 9. Net Flux at Y=2.95 cm Using TWODT

for the Case 3(C=2/3)
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for the Case 3(C=2/3)
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Calculations for the Case 3(C=2.3)
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Calculations for the Case 5(C=2/3. 1/10)
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Ray Effect Analysis Using the Discrete Elements Method
in X-Y Geometry

Ho Sin Choi * Jong Kyung Kim*

Kovea Institute of Nuclear Safety ,* Hanyang University

ABSTRACTS

As one of the methods to ameliorate the ray effects which are the nature of
anomalous computational effects due to the discretization of the angular variable in
discrete ordinates approximations, a computational program, named TWODET
(TWO dimensional Discrete Element Transport), has developed in 2 dimensional
cartesian coordinates system using the discrete elements method, in which the

discrete angle quadratures are steered by the spatially dependent angular fluxes.
The results of the TWODET calculation with K-2, L-3 discrete angular

quadratures, in the problem of a centrally located, isotropically emitting flat source
in an absorbing square, are shown to be more accurate than that of the DOT 4.3
calculation with S-10 full symmetry angular quadratures, in remedy of the ray effect
at the edge flux distributions of the square. But the computing time of the
TWODET is about 4 times more than that of the DOT 4.3. In the problem of
vacuum boundaries just outside of the source region in an absorbing square, the
results of the TWODET calculation are shown severely anomalous ray effects, due
to the sudden discontinuity between the source and the vacuum, like as the results of
the DOT 4.3 calculation. In the probelm of an external source in an absorbing square
in which a highly absorbing medium is added, the results of the TWODET
calculation with K-3, L-4 show a good ones like as, somewhat more than, that of
the DOT 4.3 calculation with S-10.



