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Abstract

This paper describes the development of a design-oriented three dimensional stochastic neutron
transport code with a new lattice model for shielding analysis. The basic assumption of this
lattice model is that neutron motion may be sampled at predetermined points. A medium is con-
sidered to be filled with a cubic lattice. The number of allowed directions of motion is revised
from 26 in the old lattice model to 98 in the new one.

By using the lattice model, a computer code named DIMOS has been developed on the basis
of a stochastic approach. In addition, this code has an option coupling the two-dimentional dis-
crete ordinates code PALLAS with the DIMOS code.

In order to demonstrate the ability of this code, three neutron streaming problems were cal-
culated with the option of coupling in the DIMOS: a cylindrical air duct in water, a straight
annular duct in an unsymmetrical configuration and an annular duct with the one bend. Results
obtained are in good agreement experimental ones.
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Fig. 1 The 26 Allowed Directions of Motion in
the Lattice Model
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Fig. 2 The 98 Allowed Directions
(the front half part)

Table 1 Scattering Angles for 26
Directions in the Laboratry

No.

oo

10
11
12

13

System
Cosine

1.0
0.81650
0.70711
0.57735
0.5
0.33333
0.0
-0.33333
-0.5
-0.57735
-0.70711
-0.81650
-1.0

Angle (deg)

0.0
35.3
45.0
54.7
60.0
70.5
90.0
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120.0
125.3
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144.7
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Table 2 Scattering Angles for 98 Directions in the Laboratry System

No. Cosine Angle (deg)
+1.0 0.0,180.0
+0.96225 15.8,164.2
+0.95258 17.7,162.3

+0.94868 18.4,161.6

U e W N

+0.94281 19.5,160.5

6  +0.91287 24.1,155.9

7 +0.89443 26.6,153.4

8  +0.88889 27.3,153.7

9  +0.86603 30.0,150.0
10 +0.83333 33.6,146.4
11 #0.81650 35.3,144.7
12 +0.8 36.9,143.1
13 40.77778 38.9,141.1
14  +0.77460 39.2,140.8
15  +0.74536 41.8,138.2
16  +0.73070 43.1,136.9
17 +0.70711 45.0,135.0
18 +0.68041 47.1,132.9
19 +0.66667 48.2,131.8
20 +0.63246 50.8,129.2
21 0.6 53.1,126.9
22 +0.59628 53.4,126.6
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No. Cosine Angle (deg)
23 +0.57735 54.7,125.3
24 +0.54772 56.8,123.2
25 +0.5 60.0,120.

0
26 +0.47140 61.9,118.1
6

27 +0.44721  63.4,116.
28 +0.44444 63.6,116.4
29 +0.40825  65.9,114.1
30 +0.4 66.4,113.6
31 +0.33333  70.5,109.5
32 +0.31623  71.6,108.4
33 +0.29814  72.7,107.3
34  +0.28868  73.2,106.8
35  +0.27217  74.2,105.8
36 +0.25820  75.0,105.0
37 +0.23570  76.4,103.6
38 +0.2 78.5,101.5
39 +0.19245  78.9,101.1
40  +0.18257  79.5,100.5
41 +0.16667 80.4,99.6
42 +0.12608  82.2,97.8
43 +0.11111 83.6,96.4
44 0.0 90.0
223 HERIT
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MEHMDHDORG ZE®RT 5,
FAES HOEM oM <7 bRk Z
fifi & 7T AE

DIMOS = — FciaIREELAR & SELA B L Ca
HEfToT\w5b, EMEHIIMRORAES L HN LT
HIE R EERA TSR 21T 5, MElE
Random Walk iz X » CEHE2T\, WHZOMEHEIE
HMOPEETFRE LT3,

z =T PALLAS = — FOEg:HE R b OIEMEL
HERIKRDO X 5 ThHD, PALLAS OELTEIIKE
AR EREEE 2 SR BT, IEMEMEK du(E) X
kR THRENRD,

suB)=

Sa: MRS (BLE, HH), =F 0¥ —THKHF)
p o R EEE A ORERE
Lo ERRORE (@ FH)
pi: EREO=RZAL¥F— E TOLMER
COFTHRIC X 3 REFTEOMERILDO 2D, RO
X5 TRRTIR L O B E 1T - oo
TR ER O TR MR IC X 22254 T o JE#EL #8
RO OWCIIBE O - DR Y, —RaTH, S5k
HETHL IAERORESOHEHE»LOSHHETO
FEEFELR TR R TR SN %,

wEwWF

cos™! [p]:

7 0 —Tp (Bt
SA(r,Q,)iZe Ta S (6-2)
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e e
LT azréé/z, b::lg:/z

H: WRoMoOES

W: Moo EX

2z R RIE R O RE

Do:  FRIFREE

—%, DIMOS = — FCHUEE 5 BT 5
#t, MoBEORAy valFgE dy, 42 TEDL, dy,
dz #RFA—%—iT LT, MHTAEL DIMOS =—F
T X5 EEE 2B Lzd 0% Table 3 iwRT,
BT 4tk e L DIMOS = — F OffidibFoic it
DI - TV, RAMRET 0.21% THEBMTEA
FHRERL—HLTWEE WL 5,
WEHELMOHE ThH D8, ZOEMEN DRAS
FHHEEFOUE, Thbb= kA ¥—, (&, HM
RPET 5701, PALLAS oRAERESY D LT
LT, HH, hfE, =FA¥—cifd silisiesst
By MR MEREELEN S S, DTiRZhic
DWNWTDR3B,

PALLAS THE I AERZ ¢(Ej,Tn, )=

bymi TEDbT,
SDYni=¢jmi- 9l Wi (6-9)
ZZT costipl: @k
Wi D ABESRCHTHESR
J D mRA¥ -
m  RESMA Y Y a

Table 3 Comparison between DIMOS and Analytical Calculated Unscattered Flux

istance
Mesh 3.5cm 20cm 40cm 60cm 80cm 100cm 120cm
Ay,5z=0.5 | 1.4867 | 1.1182 0.7633 | 0.5225 0.3675| 0.2677 | 0.2013
Ay,402=1.0 1.4868 | 1.1191 | 0.7646 0.5235 0.3682 | 0.2678 | 0.2013
Ay,Az=1.5 | 1.4883 | 1.1197 | 0.7646 0.5235 | 0.3682| 0.2678 | 0.2013
Ay,pz=2.0 | 1.4882 1.1197 | 0.7646 0.5236 0.3683| 0.2679 0.2014
Analysis 1.4884 | 1.1197 ]| 0.7647{ 0.5236| 0.3683| 0.2679 0.2014
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SDjmi=SD%,/SCky (6-8)
SCim=SCly - ASm|SBY (6-9)
SBy;=SB¥/SA (6-10)
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