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Abstract: F.xpcrimental va.lues of the buckling of lattices of .387"

diameter, 1.0'Z7% enriched ur::l nium rods in 11ght ..w.ter are· reported.

The mPE.surements were made i.n an exponential. experiment, a.s part of a

continuing prQgramof study of ordjnary water, slightly enriched

uranium systems. A brief description of the method of measurement 1s

renorted. The results are compe'lred with previous 011es invol.v:tng the

same rod. enriCCLTilent but other rod diameters.

1!l.'tr0ducVo.n: '\.le have reported in earlier papers (1) the resu1ts of

huckling measurements with 1.027% enriched rods of .750" and .600"

diameter, 'With light-w.ter moderator, and also similar results obtained

with 1.3% and 1.15% rods of .600" diameter.(2) Still to be oompleted

under the scheduled program are buckling measurements with .387"

diameter, 1.3% and 1.15% enriched rods, and measurements with .250~

diameter rods of all three enriohments.

The reaults givan and discussed in the following apply to lattices of

.387" diameter, 1.027% enriched uraniUln rods, with water-tO.-uTanium
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volume ratios from 1:1 to 4:1. The rode are clad with .028" aluminum,

and have a .005" air gap between the fuel and the cla.d.

Methods: The rrocedllr~ used to obtain the 1M.terial buckling of these

assemblies was that of the stnndard exponential experiment Cylindrical

loadings of the fuel were placed vertically in the water tank on top

of the Brookhaven reaotor, with a thermal column under the tank

supplying the source neutrons for excita.tion of the assemblies. Rod

spacings were maintained by aluminum locating plates at the top and

bottom of the rods, and by two lucite spacer plates at equal intervals

hetveen.

Vertioal and horizontal nux distributions were measured throughout

the assemblies. The relaxation lengths L of thermal neutrons in the

lattices were obtained from the vertical (~~ial),f1ux traversee, and

the effective radii R vere obtained from the horizontal (radial) flux

distributions. Then the buokling, was calculated as

The axial nux distributions were measured by means of activation ot

bare indium "'foils. Thus the relaxation leugtha observed represented

some combination of thermal and indium resonance neutrona. Hovever,

the low energy neutron spectrum does not vary appreciably throughout

Most or the lattice, and as a result the relaxation lengths are veIl

descr:i.ptive of thermal neutrons alone.

For the four lattices with volume ratios greater than 1:1, the f01ls

for relaxation length measurement were located in a lucite rod placed
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in the center of a lattice oell. The 1:1 volume ratio lattice was

too tightly packed for this prooedure, and in thi.s case the foils were

placed between sectj.ontJ of acut-up fuel rod.

The radial flux traverses were made by means of a. fi~sion chamber

inside a fuel rod. This element was placed at sucoessive positions

along radii, and counts were taken in each instance. Simultaneously,

counts were taken with a monitor detector (a second fission chamber:) ,

and the relative fluxes were thus derived as the ratio of the count

rates of the two detectors.

Generally the outer points on a radial flux plot shoved the effect of

the flux increase at the core-reflector interface. Therefore these

points were eli.minated from the ana.lysis, and the remainder of the

relative flux values were fitted to

This procedure led to determ'~natic·n of the errecti.ve radii R, atd also

to the reflector savings.

Results: The measured values of 'buckling and reflector savings are

given .in tahle I. The errore indicated a.re d~rlved solely from the

standard deviations from least squares fits to the meAsured radial

nuxes and from reproducibility of axial traverses; hO'W,ever, experienoe

from previous measurements indicates that these do indeed generally

represent the over-all accuracy of the measurements themselves.

The buckling results are plotted in figure 1. Also given there are
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Diameter Rods, 1.027% 25, March 17, 1954.

resonanceizati.on and decrease

(1) ENIJ Itog No. C-f.-!)B7, FlXponential EJcperiments on Light~vTater

Jvioderated, 1 percent U..235 Lattices, November 28,1952.

(2) BN!., I,og No. C..7592, Puckling of Lig-ht-1Jater Lattices (.600"

Diameter Rods, 1.3% and 1.l5% 25), November 5, 1953.

esc~pe probahiJity as the rod size is diminished.

It is interesting to note that the three btlckling curves cross near

the 3:1 volume ratio. At this noint, then, (supposing e and ~ are

independent of rod size) the 10garithmic derivatlves of f and pare

equal and opposite in sign.

comlined increase of thermal

the bucklings measured with larger rods of the same enrichment. It

is ap-parent that decrea.s.ing the rod size in this range flattens the

huckling C11rve, decrea.ses its maximum vfilue, and shifts the maximum

to larger volume ratios. These effects of C0urse result from the



Table I

Buckling and Reflector Savings, IJrtticps of 1.027% ~J1riched,

.3,t·~7" Diameter Uranium Pt.ods in Ordinary Water.

~lolume Wate~__ Bu~kling Reflector Savings
Volume Uranium (cm- x 1(4) (em)

1 3.15 ± .83 8.52 ± .17

1.5 19.31 ± .54 7.93 :*: .17

2 28.82 ± .63 7.30 * .25

3 31.31 ± .Z7 6.84 ± .14

11,- 25.76 ± .59 6.40 :i: .26
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