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DELAYED NEI'TRON LOSSES IN CIRCULATING IUET, REACTORS

Clrcrrlatlng firel reactors lose neutrons becalrse sone of the clelayed.

neutrons are emlttetL outslcle of the core. These losses ttepentl on core

resldence tfune, external J-oop resld.enee tlme, ancL decay characterlstlcs of
the precursors.

A strrnbolle representatl-on of the system ls
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,rX3,dtV" = rate of productlon of flsslon neutrpns ln the eore fron
fisslonable naterlal J.

The preeursor coneentratlons are d.escrtbecl by these equatlons:

vhere

t

dri[. .

ff = FrJr 3\3fi - Nrj" ,
e

giig
-AE-- = -NrJ*'

ttne ln the core,

tlme in the externa-l loops.

eond.lttons are:

N.. (T ) = *rJr(o) ,1Je' e

*rj"(o) = *rJr(tr),
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vhere

f- = tlne for the fuet strean to pass througlt ttre eoret
c

TE = t{ne for the fue]. stream to pass througlr the extermal loops.

The sol.utlons to Eqs. (f) ana (e) are:

-h. .t*rj* = ry (r - "-nrit*) + *rj*(o) "-"ti'* ,

*rJ* = *rj*(o) "-ntJtt '

I{ote that the precursor production rate ls assr:med. constant for the ftrel

stream dllring lts stay ln the core. lltrlg lcleallzed case woulcL exist only

for r:nlform pover d.enslty along the fuel strean or for eore reslclence tlmes
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whlch are short compared to the hal.f-llfe of the precursor.
The bound.ary conclltLons becoue:

ry# (E* - "-rrJr") * Nr3"(o) 
"-n 

Jt" = *r3r(o) , (r)

Nr;"(o) = sr,s(o) u-l'J*t .

Sllninatlne Nrr*(o) ln Eqs. (f) 
"na 

(B) ana substitutlng the result
Eq. (5). glves:
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the fractlon of the d.elayed. neutrons vhich appear 1n exterrral loops ls:
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Eq. (11) becomes:
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fC: = reaction rate coeffleient for fisslons l-n materlal J.J

Uslng thls ln Eq" (fa) gfves the fotlow'lng result for the nuurber of neutrons
lost ln ttre external loops per neutron produced.:
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