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THERMAI IETI,IZATION MEASURM4E\]T

By G. A. Prlce

An lntra cell neutron flrs traverse has beon done ln the B$L reactor

þ the Reactor Phystcs grpup, to raeasnrre the¡¡al utlllsation. A

spcclal uranlrn ñreL elennc¡t rlas constn¡cted vttb pravlslsn for con-

tatnlng 25 ctyspllrtcirn folls lnternally ard 1"2 dysproslrm folls on the

alunLm¡n fln¡. The f\rel elcmemt was 3 feet long and vas constmcted

of the snc natcrrlala vl¡1cb are no¡rnally used ln the reector ft¡e1

alements and nas loaded into ñ¡cL eharnel A.g'4. A speclal g:rapblta

cartrldga, 2.6¡ dianeter and 2 feet long, uas loadcd lnto nevson holo

A44 7/2. þsprroalr.m folls r¡ere abcddcd ln the graphtte cartrlrlgc

o¡rposlte the folls tn the speclal ñ¡el el"€aont" The dlsl,rlt'utlon of

dysprosfin folle peraltted I ueasureuent of neutron flr¡x ln tha'uranLua,

o¡ the ah.ulm f!ns, ar¡d ln the graphtta nldray betvecn neerest fi¡c1

r.ods. Flgure I ehows the relatlve ¡rcsltlons of the dysprosiurn folls

1n tl¡e !æctor.

Pl.fty-fcrr dysprosl-rn follg rrere &rrroÉted for 2 nlmrtes at 40 ku pll,c

pouer and r¡are then cqunted Ln end r¡lndov geigar comterso Each fotl

actlvlty u&s eorrrctsd by tts tldlvtduaL foll cal-lbration faetor, vù¡lch

had pnerlousty b6€n detenolned, to glve the relatlve ¡reutron flLrDr. Ån

addttlorsl fbctor ues appllcd to correct the flux distrit¡rtfon ftc¡a thc

gye¡:al-l- eogino flux dtstrilrrtlor¡ of a flnite reactor to an overall f]-at

flux dtatrtbutLon.



Thê therrr¡al- utlll-zatlon f ls calculated fron the for¡m1a

\, qo Ø,,

\o.r/o* çc1 l,r+ Nro, lr+ N"ood"

N = atons/€r#

o = ngutron eepture croga

ú = *ver-g nat¡tron flrtx

u = uranit&

v = ah¡ml-rn¡m tube rall
f = alr.ulmm finc

c = p¡raphitø

sectlon at, 2?oO n/s

fn calcuLating average netrtron fluxes cvl lndrical symletry r.ras as$[ûed

ln the f\¡e1 rod and 1n the ppaphlte out to the nld polnt betveen roer-

est fi¡el channel-s. The reglon between fi¡el ch¿nnels vhlch ls not 1n-

cLuded ln tangent cLrclee cfrcr¡neorlbed aboui. adJacent channele Ls

asgured to h¿ve a oonstant neutron flux.

The follovlng table glves the paremeters nhleh ver:e ueed 1n oalculating

thernal utlllsatlon.

Reglon Denslty
Lsæ/Æ)

UranLun lJ.l.1 18.?

Ah¡nlnurn rlaII 1.?8 2.'l

AÌunint¡¡n fln 7.31, 2.7

Graphlte 636.79 I.69

f = 0.890

I Neutron flux hae been non¡rallzed to unlty
f\¡el element.

*t The uranlu¡a absorptlon eroas sectlon has
tbat lt ls not L/v Ln tho theræ1 reglon.

beon oorrected for the faot

Densltv
(ø'lcd) ø.o

(tarns'l

?'68 x o'988*o

'0,215

o.215

o.oo48

at tbe center of

L.W7

1.575

1.79

2.Ol+7

the uranì¡n



ELgure rr ls a table of the obseryed dysprosl.m foll actlvitlcs and

correctlons. Each folI r*ns counted for ¡aore tha¡r lCrOOCì ca¡¡rts êach

fn the end rrlndon geåger counters" fttgure fII ts a graph of tbe re_

latLve latrra cðll neutron fllux tn the BNL reactor as neas¡urd rrlth

dysprosfi:n folIs.

The neestrod rralus of f = o.89o ls to be coupared lrtth tbe catcr¡lated

value of f = o"g%L utricb ts glven by r. xaplan and J. ctrernfck in
BNL 152.



.Al -iubc ratl weiglc 1.?8
&/cm Lenglh
A1 fi¡s váieh I.)L g¡t/en
Lengttt
Uraalurn wetghs 174.7 Sr/m
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Positlon
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r(tnches)
JE;F
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7 .7 l'gt*
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Ffgure 2 (Cont¡d.)
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