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Table 1. Effective Multiplication Factor as a
Function of Reflector Thickness

Reflector Keff
Thickness,
r{cm) Water Concrete Moist Air-
0.20294 0.20294 0.20294
5 0. 34776 0.31678 0. 20306
10 0. 36463 0. 36696 0.20318
15 0. 36596 0. 38701 0. 20330
20 0. 36608 0.39432 0.20342
30 0. 36610 0. 39769 0. 20365
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Fig. 1. Effective multiplication factor as a function of reflector thickness.
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Table 2. Neutron Energy Spectra in a Fissile Solution System with 5cm and 15cm Thick Reflectors

Neutron Flux/Unit Lethargy

Energy Energy Lethargy 5cm Thick Reflector 15cm Thick Reflector
Group Range 10:10)) -
Water Concrete Water Concrete
1 3 ~ 15 MeV 1. 609 0. 93564 1. 03763 1. 05766 1.31195
2 1.4 ~ 3.0 MeV 0.762 3.58785 4,26050 4,09417 6.07442
3 0.9 ~ 1.4 MeV 0. 442 2.93104 3.45683 3.28086 4,70552
4 0.4 ~ 0.9 MeV 0.811 2.24973 2.73139 2.54330 3.92983
5 0.1 ~ 0.4 MeV 1. 386 1. 33396 1. 63902 1.53330 2.53082
6 17 ~100 KeV 1.772 0. 75375 0. 91553 0.87929 1. 49957
7 3 ~ 17 KeV 1.735 0.60914 0.72210 0.71938 1.22199
8 0.55~ 3.00KeV 1. 696 0.57086 0. 66462 0.68183 1. 15858
9 100 ~550 eV 1.705 0.56226 0.64262 0.67944 1. 15046
10 30 ~100 eV 1. 204 0.55514 0.62617 0.67711 1.14208
11 10 ~ 30 eV 1.099 0.55184 0. 61552 0.67852 1.13931
12 3 ~ 10 eV 1.204 0.53629 0.59228 0.66479 1.11345
13 1 ~ 3 eV 1.099 0.53064 0. 58029 0. 66320 1.10674
14 0.4 ~ 1.0eV 0.916 0.52995 0.57377 0. 66698 1.10443
15 0.1 ~ 0.4¢eV 1. 386 1. 04710 1. 08977 1. 35154 2.20972
16 Thermal (0. 025eV) 16. 19340 11. 46730 28.91100 25, 22060
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Fig. 2. Neuron energy spectra in a fissile solution system with Scm thick reflectors
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Fig. 8. Neuron energy spectra in a fissile solution
system with 15cm thick reflectors

Table 3. Effective Multiplication Factor as a
Function of Gap Distance between Fissile
Solution System and Concrete Reflector

kett

EFFECTIVE MULTIPLICATION FACTOR,

Keff
Gap
Distance Medium Filled in Gap
d(cm)
Water Moist Air
0 0.39769 0. 39769
1 0. 39382 —
2 0. 38837 —
3 0. 38261 —
5 0. 37458 0. 35479
10 0. 36741 0.35449
15 0. 36626 0.35436
20 0. 36609 0. 35424
30 0. 36637 0. 35398
40 0. 36696 0. 35373
70 — 0. 35291
100 — 0. 35249

— Data are not available,
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Fig. 4. Effective multiplication factor as a function
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Neutron Reflecting Effects by Water and Concrete

Duck Kee Min, Seung Gy Ro

Daeduk Engineering Center, Korea Advanced Energy Research Institute, Chung-Nam, Korea

Abstract

Neutron reflecting effects in terms of effective multiplication factor have been calculated
with varying water or concrete thickness, and gap distance between concrete reflector and a
fissile solution system. A numerical calculation of effective multiplication factors has been
carried out by using the discrete ordinates method with the help of the computer code, ANISN.

It is revealed that the reflecting effect by thin concrete is lower than that of the identical
thickness of water while the effect by thick water is low compared  to that of the identical
thickness of concrete. It seems that the effective multiplication factors are first decreasing rapidly
with gap distance, which is filled with: water, between concrete reflector and the fissile solution
system, and then decrease slowly over the distance of about 15cm.



