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rosity Gain A?om Increase in Core R a d f u s  a d e l  

I.  Introduction 
A set ob machine c&.dktions 

Bupount by which the volume of solid matextal In a Tory 114 core 
reduced w i t h  respect to the total core volume. The work was und 
at the request of Jerauld Moyer. 

Three separate problems were studied. In each case s 
was made which by itself would increase the Kerf of the reactor. 
order to keep Keff unchanged, a certain amouzlt of core material 
The calculations were done by means of the one-dimensional neut% 
code ZOtM. The base problem ZB 1008 on which the variations w 

m e  ae for RZ 501. 

2. Expand& Core ~ 5 t h  Tots Fuel Mass Unchanged 
lem was that in w h i c h  the radius of the core-reflector 

not changed, but all radial dimensions within the core were increased in 
proportion to  We increase in corn radius. The core? material wa8 distributed 
rtdisllgt thrcwghm a l l  regioars of fhe expx led  core in the same manner 88 

in the base p m b h .  The m83s of Atel per uuit volwae was reauced Unifom3.y 
by the ratio of t;he or- voluxas to the expesaed d u m  in order to 
p r e m  
eo- was Zef% uta-, mault%ng in an Snorease of t o t a l  ~ 1 8 8 8 .  

total  -1 m a ~ s ~  The rssrs &amity of the other msterisrls in the 

unlt volume the 
been reduced. 
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ccupied by solid material 
i n  a f'uel tube element where Vo re@resents the sane quantity i n  the  unaltered 
Tory 11-C. By doing a series of problems in w h i c h  V was effectively 

ded core would have the 

3. Expanded Core wlth Increased Fuel Mass 

was  increased 80 thgt more Be0 I3no8ercrtor oould be removed and a Arrther 
reduction made in V. The relative fueldistributton of RZ 501 was preserved 
while the fuel mass was fncreeused to correspond to a maximum loading of 

by weight of QYO~.   his nmcimm in RZ 501 is slfghtu greater than 8%. 

it was necessary t o  coanpute the mass density of fuel element material. such 
that the OyOz caanprised IO$ of the mass. This was done by referenee t o  the 
work of A. Rothman in Tory IT-C Memo. No. 329 wbich gives the density formula 

as w e l l  as the relative w e i g h t  percentages of the horseradish constituents. 

Using the stme geometry as described in Section 2, the fuel mass 

In order to make the appropriate alterations i n  the problem input, 

p eeries of problems in which V was varied with the maxinsum 

2 
I 

4. Increased Fuel  ass w i t h  -tere& Tory IT-c Oeometry i -  

W i t h  the w e i g h t  percent of Are1 increased to correspond t0.a 
scrlbed, but with 
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