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Wne Be and BeO Piles Using Dnrica6d UDarliurl

At your request, we niave investligatced critical sizes and
critical amounts of materlsl in 5cO )Elos using UOg containing
105, and 205 U2002 I'or the salie of con;letencss, Ve have carricd
out the same calculations for De, U plles,.

v

The same valucs of the constants uscd in LUC-.G-1LG-7 arec
uscd here with the exception of the scattering cross section of
5el H““LJ was taken to bc 9.8 b here as compared to the 10.3 b
value used nreviously. The greatest unccrtQLnties in the cal-
cuTntwon are the values of the absorption cross seccbion of DBel
and the aze. It is sugpested that theso leUbo be determined
exnerimnentally before thie regsults aquoted hwere are talkien too
seriously.

b3

The calculations werc carried oul assuning that the niles
vere wowogensous.  hen we considered the eLLO"t of thc pronoscd
nebthod of lwaping which consists of heXagonal cy&Lnubvv 3" bettcen
flat sides, il one inch radius ”olas, into wvirleh ave »ubt fuel
sticizs of tiwrec qu-*ue'“';n01 radius, The bricks arc nade of

“oure Bed, the fuecl sticks are a nixture of Ded and YO Stear
is bo be nassed throush the annular snacce. o asgumied thau all
Lae '02 forricily Qredu outb ﬂ1¢¢o;“13 over the cnbtirc cell was
commrceascd inbto the fuel sticks. 0o »rcliniinary study ol the
change

in thermal utilizetion and re:onanco cscape provavility
indiented that lwming has very little efTecet on the pile charac-
Ecwlﬂtics. Mis ean be explalned on thoe basis of the large
diffusion lengbhs In 200 .and lungide the Lel, LOa zlu 383 TIG

ot

g}
D T
Alffusion len;thc are gseveral times the lincar dinens’ons of
the resneetive roclong, and consequontly the ncutron distribution.

is practically flat over thc ccll. If tho ccll size werc to be-
?qcrogﬂ‘a, thie c¢ffects of lwining would become rore pronounced.

The rosults arc

sumarized in the Tollowing two tablces and
in tiie tywo curves whlch show bthe critiecal nass of LOQ or U as a
funct1dn of thelr peﬂc‘uﬁ y weirnt in the nilec. As “in the above
monbloned menog the resu are g’vcn for a bare, sgpherical nile.
Losscs ufc.givon as po;cenou of the absorstion in 25. Losscs
to ne and otlhier Tigsion nroducts, steam, tank walls, ctec. were
nesleeted shrousiovt.  Yhie loss to stean ils of the order of O, OB,
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The symbols used arc: I, diffusion leanth (em)

5.z
. . . . 2oy?
rultiplicntion .constant; , negative Laplacian (cii™)3
7, acc of néutrons of bLirth cnorgy 2 liov (crf). )2 is con-

puted from the characteristic cquation:

oyt ©
(ng?'g + 1) =& T A

The voluwac of a critical cylindrical pile of opbtirmwm shape may be

Tound by multiplying the voluties given herc by 1.14.

‘ The dincnsions
of tiils critical cylinder niay be found {rom

~— )

2.405 V&2~

T 3/572

Radius
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This dacnment contains information affecting the national
defanse of (e United Jtates within the meaning o.f t.he
Famonage Acr. U. 8, C. 50: 31 and 32. Its transmission
ur the ;'cvelati()n of its contents in any mannet to am
unaurhorized person is prohibited by law.
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10% U2502 foss Res, Thermal  Breeding L k sz. 107 R Cfi’\;c Tot, lieight Vieight U’Oé
e —  te . loss Loss in  Gein Vol, Wit, U0» 20% Voids
e BeO in 28 28 N-l=losses
2,0 10,6% 19o7% L. 58% 0.75% 154 - 1,57 1.7 89,2 em 2,97 md 8910 kg 178.2 kg 278 kg
1.2 17,6 13 4,58 0,75 2l 1.55 1,00 99.4 L.y 12530 118 231
1,0 21.L,  10.L L.58 0.7k 28L  1.54 0,91 104 Le72 11080 11,8 221.6 .
9,9 23,6 10.3 L.58 0.72 307 1.52 0.85 108 5,22 15660 140.9 220
Q.8 26,5 9.26 L,58 0.70 337 1.50 0,78 112 5.95 - 17850 142.8 225
30% U250,
T
7 UL2
0.7 15,24 6,56 2,0l 0,86 217 1.70 1,26 67.8 em 2.8L m? 8520 kg 59.6 kg 93.1 kg
0.6 17.7 5.77 2,04 0.8L5 27 1.67 1,17 ©1.8 3.2L 9720 58.3 91,1
0.5 21,2 5.00 2,04 0,82 288 1.6L  1.0h 97.L 5,87 11610 5851 90.8
Ooly 26,6 L.39 2,0k 0.77 36 1.58  0.87 106 5,05 15150 60,6 1IN
0.3 35.5 3.55 2,04 0.69 L3i 1.9 0.65 122 . 7.61 22030  68.5 107
. ) . ’ 2500 f’ _ "y 5
Constantss ‘? s 2:1 (Ya Ve . 200 b Beo = 3. gm/om
Opsrating Temperature Tz 222 em® O"L 2502 & 218 b ir Bol = 9,55 b
1800° X '
’ - 3 5 2!'- . e
G4 BeO 5 5.8 b 0"; 2805 = 1.05 b Bgeo = 0.0722 x 10 Y mol. fem®
0, BeO a 0,00L b 0, 802 . 17,2 b L%8e0 = 1670 cm®
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-‘{,,‘{; 7,25 ., " . . N . 72 A -_.2 5 - 2 vy A LT 3 .‘nr 3 o, ’
167 Loss Res, Thermal  Breeding L ¥ HT x 10 R Crit.  Tot. - Weight Welght U
-,%V = to Loss Loss in Gain - ) @ . Veol, Wt i) 20% Voids
Bs in 28 28 Nsl~losses A ‘
' P , ' ] 2 142 md 2630 65, 103 kg
2.5 17 ATlE - 307 0T 113 2,51 2.03 9.7 .cm b2 m -Cééig op)zg 5 kg
QWQS 1908 1605 5‘:77 . Oa?o 121.{. 1950 o 1!. 792 71(‘7 1 °5L! . ?850 6"4‘”2 loo
. - 4 ’ : ; 21 HG 2o . 3~
5o 202 11,8 3,77 0,69 136 1,19 .80 74 .70 315 629 983
175 2B.5  13.6 3,77 0.67 W7 xky 63 7780 197 36L0 63.7 9903
1.5 9.5 12,1 5.77 0.63 172 1.l 1.45 82,5 2,55 L350 65.2 ice
1,85 35.9 118 377 0,55 198 1,39 .39 9.0 3.15 5830 TR b
200 1o
S
: . - . . @ 1.03 me 101l 2l 38.8 kg
1% 17.2% 8.54% 1.67% 0.83% 112 1,65 2.5 62.7 om 1,03 m 19 ig el EE ) L3
. . = s
N s - r':' O T z <
1.2 18,7 8,09 1.67 0.82 120 1.6 2,39 6h.3 R.lb o 2080 2k 38.6
- - zR !
1,1 20, 763 1,67 0.80 12 .62 2,26 661 L.ei 220 2kid 98-
' - z 287 5.5 G .8
0.5 25.1 £,60 1.67 0.77 153 1.58 1,93 T3 155 230 oo 77
- - - - 1 7 APF 3 ,.!,. ,}—
0.8 8.2 6.10 1.67 0.7k 168 . 1.55 1.75 75.1 1,77 3280 26.3 L
= : C =7 B o
0.7 32.2 5.52 1.67 C.7% 186 1.51 1,55 9.8 2515 39L0 ﬂ(“d b33
Constantas o D o . ' L
- Mok g5 [, 2 1085 en/on
Opsrating Tempesraturs 772 100 em® A28 1 g . _
. a0 K U™ 2 1.6 b Up Be 1465 B
G Be . 5,0 D ”
- 8 J 5 OL?B = 9"(3 b 3\;1—_ e Cgi::,)} X 102}4 ;‘—i"r,-ng/!cme
- Ea . G_)g'.)é ,b Be ¥ - [aLoms/ oy
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