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SUBJt  Summary of resulis from recent(ZPR=~II kxperiments.
Fellowing ie a brief evaluation of results uporimentc

that have not been discussed previously. A fuller discussion will be found |

in a comprehensive report/n the whole ZPR-II prog‘am} which is now in manue

gseript form and should be published soom.

1. Wilkins effect

The reported data enable us to estimate the magnitude of the Wilkins

flux at end of s
flux at center 8

positions (outside; axis, and "squircle side" of slug) for any separation up

offect (defined as the ratio 'uz) st three different i
to 0,75 inches, and for steggered as well as unstaggered slugs.
It is found thats

(a) with unstaggered slugs, the Wilkins effect is greatest on the

squircle side, lsast on the outside, Since the flux on the outside of thae slug
is considerably higher, this means that the fluxes on the two opposite sides of

the slug becoms ‘more nearly squal toward the ends -- a situation which ls probe

ably desirable,
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DISCLAIMER

This report was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor any agency Thereof, nor any of their employees,
makes any warranty, express or implied, or assumes any legal
liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately
owned rights. Reference herein to any specific commercial product,
process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any
agency thereof. The views and opinions of authors expressed herein
do not necessarily state or reflect those of the United States
Government or any agency thereof.



DISCLAIMER

Portions of this document may be illegible in
electronic image products. Images are produced
from the best available original document.



sevns
. -
srven
-
=
ecancel
o -

. .
B A
b -
« v 9
vherer
fves

- .
CETE TR



20

sse o Sas s 0 se e
s o o . .

UNCLASSIFIED

(b) with st&ggered slugs and a 0.,37" separation, the Wilkins effect
1s reduced by 25-30% arouad the periphery, but is increased on the axis, This
result constitules a slight objection to staggering, s:lncé Brockhaven calculations
indicagte that, with good bonding between endesp aﬁd uranivm, the aluminum is
hottest on the axis. |

The data of Hyde and Pellarin on thé Wilkins effect (ANL=4800) probably

fall in fairly well with 'the data, vhen it 13 considered that the H, & P.

figures refer to thermal, rather than fission, flux, and that their slugs wers
spaced 1.25% between centers, instead of 1,38" as" in ZPR=~IIJ In part:lcular,‘
it appears that the Brookhawven cdcﬁations on temperature distribution in a
slug, vhich were bassd cn some H. & P. numbers, should still be applicable in

their main outlines,

Tilting and Peta

Starting from the atendar& flattened zone configuration of essentially
two full rods per hex, a tilt was introduced by edding a full rod to one hex
and withdrawing a Pull rod from the dismetrically opposite hexo The amount of
tilt was 20%, 1.e., the ratio of the average flux in the hottest hex to thaﬂ'f in
the coldest was 1.2, almost independent of height. The following table shows

the effect of tilting on the ratio of maximm to average fuel flux.

Distance from

Yank bottem, in. Std, config. Tilted
33 1,06 1.4
58 ' 1.06 112
84 | 1,07 B 72




For equal and opposite rod motions of 2=3 inches in two diametrically \
opposite hoxes, 1t is estimated that for (P=6 the tilt introduced would be at

’ \

most 2%, This emell a tilt should have a negligible effect on ¢max/Fav.

. The petaled rod configuration (one full rod and three full rods alter-
nately around the ring of six hexes) inareased f nax/ #av from 1,06 to 1,081.09,

N The average fuel flux in the three rod hexes was only about 6% less than that
in their neighbors with only one rod, and a horizontal moderator traverse showed
no appreciable departure from the usual flattened zone behavior. It thus sppears

that a petaled configuration, particularly if the petaling is less severs than

Q}:aﬁ’ described above, could be used in CP=6 with very little effect on flattening.
AL, —— - _» : I' A 'I"\ ,3 : “*w
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Following are the ratios of the pils ABz's produced by adding a haif
rod or a full rod to a single hex in the flattened zone, under verious con-

ditlons,
a B %centomd half rod added to empty position) 0.8
D full rod added to empty position) - e
o B (centersd half rod sdded to 1 full rod) | 068
B -éﬁ:ll' ro""d"a"e']dda‘f’d""to"d full rod) °
o8 écentered half rod added to 2 full rods) 0.73
PN full rod added to 2 full rods ¢
The last two rgtics are thought to be more reliasble, on acoount of

v the smaller change in statistical weight of the hex when a half rod is replacad
;o by a full rod, Hence we estimate that & centered half rod is worth about 0.7
~/ full rods, The calculated value, assuming a cosine flux, is 082




ko L3
Flattened ZOne | Buckled zone
Bx1cb, @2 ) A 20
1%, a? A .
X S | - o952,
% o e 0.56
dpod N - | B X"
s, , et | - | . 1.34 x 1072

The disadvantage factors given were corrected for fast £ission, but
not for Cd ratio. Previous experience indicates that the additional cd ratio
correetion is small, so that these values can be considered as thermal to a

close approximationo g R AT N 108 g

The fuel contained 0,491 \mi@t,permcentgaé 3 with f‘ 0,9626 from the

data, k by the four factor fomula turns out to be 0,942, the agreement being

well wit‘hin experimental 8rroro
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