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NAVAL APPLICATIONS MEMORANDUM NO. 19 - February 14, 1963

TO: Distribution
FRQM:  VW. E. Kane and A. G. Cole

~“SUBJ: - Porosity Gain from Increase in Core Redius and Fuel Mass
in Tory II-C

I. Introduction i e »

A set of machine calculastions has “been' one detérmin
emount by which the volume of solid material in a Tory II-C corefca
reduced with respect to the total core volume. The work was undert.: Kefy'|
at the request of Jerauld Moyer. f

Three separate problems were studied. In each case s e’ i
was made which by itself would increase the X of the reactor.

eff
order to keep K unchanged, & certain amount of core material

eff

crogs sectlion of Tory II-C as represented in two dimensions by Y
RZ 501. The cross section is taken et & distance of 0.3 of the

is the same as for RZ 501.

so that Keff

;
2. Expanded Core with Total Fuel Mass Unchanged §
The simplest problem was that in vwhich the radius of the core-reflector
d by . 0583,54 inches. (T = 1550 K) with the total ‘
, in the core ﬁ; cha.nged The thickness of the reflectBy
not changed, but all radial dimensions within the core were increased in
proportion to the increase in core radius. The core material was distributed
radially throughout all regions of the expanded core in the same manner as
in the base problem. The mass of fuel per unit volume was reduced uniformly
by the ratio of the original volume to the expanded volume in order to
preserve the totsl fuel mass. The mass density of the other materials in the
core vas left unehmsed, resulting in an a.nerea.se of total mass.

the' seame ‘Ketf ‘asvin;the bsse probla. -
wnit volume the am

'beenﬁredueed., :
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. same K.

Let V represent the amount ;f sp;ce occupied by solid material
in a fuel tube element where V o represents the same quantity in the unaltered
Tory II-C. By deing a series of problems in which V was effectively
var—ied . it was found that for V/V = 0, 96"{1 the expanded core would have the
ﬁ, as: ZR 3.008 With ;hh ame’hotal mel mBEs, . L T T T
5. Expanded Core with Increased Fuel Mass

Using the same geometry as described in Section 2, the fuel mass
vas increased so that more BeO moderator could be removed and a further
reduction made in V. The relative fuel distribution of RZ 501 was preserved
while the fuel mass was increased to correspond to a maximm loading of
10% by weight of Qyoz This maximum in RZ 501 is slightly greater than 8%.

In order to make the appropriate ‘alterstions in the problem input,
it was necessary to compute the mass density of fuel element material such
that the Oyo2 comprised 10% of the mass. This was done by ref‘erenee to the
work of A. Rothman in Tory II-C Memo. No. 3290 which gives the density formula
as well as the relative weight percentages of the horseradish constituents.
| By B series of problems in which V vas varied with the maximum

_weight percent of OyO, held constant at 10%, the same K e ‘as for: ZB 1008

o

k. Increased Fuel Mass with Unaltered Tory II-C Geometry i
With the weight percent of fuél'increased to correspond to-a

maximum of 10% as in the problem Just ‘described, but with the Tory II-C

geemetry unaltered, ‘the ;appro ‘f_{:gia:be value or v/v ‘was found o be 9. 9658.
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