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Uranium-233 nitrate
solution at a concentration of
333 g U/liter (325 g 233U/liter) was utilized in a brief
study to determine the critical parameters of arrays of
subcritical
components each containing 4.30 liters of
solution.
The data are directly
applicable to nuclear
safety specification and serve as bases to evaluate models
and methods of computing such systems. Similar experiments with ?J have been reported.’ The containers were
cylindrical, fabricated of 0.25 -mm-thick
stainless steel,
and had outside diameters and heights of 18.28 and 17.67
cm, respectively.
The capacity of a container was 4.63
liters.
The solution had a specific gravity of 1.468, an
H:2S3Uatomic ratio of 73, and the uranium isotopic content
reported in Table I.
All assembled arrays were three-dimensional,
having
an equal number of units along the three directions of the
array. Each cylinder was supported in an array, with its
axis vertical, by a 1.6-mm-thick
aluminum plate positioned in space on four stainless-steel
rods of 5-mm
diam. The reflector
material surrounding an array of
cylinders was polyethylene b = 0.93 g/cm”), used in a
15.2-cm thickness only and located from the peripheral
cylinders of the array of distance equal to one-half the
surface separation between cylinders.
The center-tocenter spacing of the units in 8- and 27-unit arrays for
both the reflected
and the unreflected conditions are
presented in Table II.
TABLE I
Isotopic Analysis
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Criticality
Parameters for Unreflected and Reflected Arrays
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Monte Carlo calculations
of the unreflected arrays
using the KENO’ code with the Hansen-Roach” 16-group
cross -section set for 233U have been accomplished and
agree well with experiment. These values of keff are also
given in Table II.

