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SUBJa SUIIllll81"7 ot .._w.ts hom reaen~eriments. 

Pollov1Dg io a brief evaluation oi' results ~uperimen~ 
that have not been diecueaed previously. A fuller discussion will be found 

in a CCIIDprehensive report on tbe wole ZPRall program which is now in manu-

script f'orm and should be published soono 

1. Wilkins ef'f'eot 

The reported data enable us to estimate the magnitude ot the WilkinD 

( nux at end of slwr ) 
effect defined as the ratio nux at center otslug at three different 

positions (outside; axis, and "equircle side" of slue) for azo- separation up 

to o. 75 iiichea, and for staggered as well as unstaggered slugso 

It is found tbata 

(a) with unstaggered slugs, the Wilkins effect is grea~st on the 

squircle side, least on the outside. Since the nux on the outside or th sl 

is considerably higher, this means that the fluxes on the tvo opposite n:ldos ct 

the slug be1:!0D18 more nearly equal toward the ends - a situation vhicb : s prob-

ably desirableo 
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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. 
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(b) with staggered slugs and a 0 • .3711 separation, the Wilkins effect 

is reduced by 25-.30% around the periphery, but is increased on the axiso Thia 

result constitutes a slight objection to staggering, since Brookhaven calculations 

indicate that·, with good bonding between endeap and uran1mn, the e.luminWl is 

hottest on the axiso 

The data of Hyde and Pellarin on the Wllkins effect (ANI.--o4800) probabl;r 

tall in fairly. well ~th ·th$8 data, ·Hhen it is considered that the Ro & Po 

figur0s refer to thel'Dlal, rather than fisaio11, nux, and that their slugs weN 

spaced 1Q25" betlreen centers, inste_ad of lo.38" @:in ;R-!!) In particular, 

~t appears that the BroorJlaven calculations on temperature distribution in a 

slug, ·which were based on aome H. & P. numbers, should still be applicable 1n 

their maiD outlines o 

2o :r±l,ti;p$ and Pe~~ 
Starting from the standard nattened ZOJ,le configuration of essentially 

tw ru:u rods per hex, a tilt was introduced by adding a full rod to one hex 

and withdrawing a. full rod trom the diamet.rically oppoa1to hexo The amo\m.t of 

tilt was 2~, ioe., the ratio of the average nux in the hottest hex to. that in 

t.he coldest vas lo2, almost independent or height. The following table show 

the effect or tilting on the ratio of maldi!IIJIIl to average fuel fluxo 

Distance from 
tank bottama b;e 

.3.3 

58 

84 

Std8 contiso 

.. ... . . . . . . . . .. . . . . . . . . . . . . . .. . 

lo06 

1.06 

lo07 

TUtod 

lol4 

lol2 

1.14 
.. , ·~: !,I 

~-- -,-
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For equal and opposite rod motions of 2-3 inches in two diametrically 

opposi~ hexes, it is estimated tha~ tor CPm6 the tilt introduced would be at 
\ 

most 2%o This ·small a tilt should have a negligible effect on )if max/¢ avo 

The petaled rod configuration (one tull rod and tbree tull rods alter­

nately around the ring of six hexes) inareased f.~ f av from 1.06 to lo08•lo09o 

The average fuel flux in the three rod hexes was only about 6% lese than that 

in their neighbors vi th 01117 one rod, and a horizontal moderator traverse showed 

no appreciable departure .trom the usual flattened zone behavioro It thus apptitars 

that a petaled configuration, particularly 1f the petaling is less severe than 

that described above, could be used in CP-6 vith very little effect on flatteningn 
·-""""" - A , '- f""1 "~ . 

3o Halt-rod ys, full-rod;{l;ri;ilj¢@~1~)L;, !~ /1 -.--
Folloving are the ratios of the pUa AB2·,s produced by" adding a hal.f 

rod or a tu1l rod to a single hex in the ~ttened zone, . under various con­

ditionso 

6 full rod added to empty posi t1on 

_A rfl (centered halt rod added to 1 full rod) 
.o. B2 (full rod added to l f'ul.l rod) 

0.73 

The last two ratios are thought to be more reliable, on account of 

the smaller change. in statistical weight of the hex when a halt rod is replaC:Sd 
. ·~ 

by a f'ul1 rodg Hence wa estimate that a centered halt rod is wor.~ about Oo 7 

/ tun rodeo The calculated value, assuming a. cosine flux, is o.S~o 

• · h. -· ~UNC~SSIFIEQ :·. I jj P,if::p; ;:X: :u :·. 
"' . .. . . " -~ .. . .. . .. . . . ~ . . . . ... . . . . . . . . 
• • • • • • • • • • • t • • • • 
••••••••••• ·~ •• • • ~ t\~' tft 
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4o peElete_d uranium ·lattic~ constants @fomf.JSD 
Flattened zone Buckled zone 

B2x 106, '-2 I .. - , -
-240 em \ 

, ·, 1 1•122 
. I- ,.1 I ' - / 

L2, cm2 
'-- / -. I' - 79 

k - 0.952.-

?u - Oo56 

<\nod - 1o04 

~ ' 
-1 loJA. X 10-2 em -aeff' 

The disadvantage factors given were corrected tor fast fission, but 

not for_ Cd ratioo Previous experience indicates th~t the additional Cd ratio 

correction is small, so that these values oan be considered as thermal to a 

close appro~~l:lj~<li!:'~·- . . .,_,.,.....,_, . _ · · · -

~~:-~:taine~. ~~?.: -'~~==~~~ With f :: Oo9626 from tho 

data, k by the four factor formula turns out to be Oo942, the agreement beiDg 

well v1 thiD- experimental erroro 

Dist-ribution a 

lA-llA 
l2A' .. 
13A-14A 
15A 

_16Aoa20A 
21A 
22A 
2.3A 
2.U 
25A 
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