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ABSTRACT
A calculation is made for the heat generated in
a slurry pocket at the edge of a homogeneous pile.
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AOTIVITY Io PIPES BxTenLInG FROM HOMOGHNEOUS P*LE

ﬁ; Murray and"G° Young

Pipes full of élurry extending from the pile tank are to some ex’cent‘~
in the pile field‘and there will thus be fissions and heét generation within
them. If a pump and heat exchanger is cut out of servicé there will be
gtagnant slurry in the pipes betweeﬁ the tank and the closed valves, and
there arises.the_question as to the ccoling that @ayvbe néeded féf such -
placesg, |

Let us suppose that the effect of the pipe is 1o extend- the pl;e

neutron
boundary (where the/density vanisheas} by a cyllnder of radluspa,and length

'L, open at the pile end and closed at the outer ead The radius a is,a,

cm,.or two larger than the actual’ in31de radius of the pipe. Let -4 bé the
outward derivative of_the neutron density at the pile.surface before the ripe
Waé addea; i,e., for L - 0. Then for L small compared togaéfhis value Qf‘tha
dérivative\wili persist;throughout the cylinder, and for the average value.
of the neutron.density taroughout the qvl;nder.we thus haﬁe

@ -

As'L increases from zero the neutron density at the open mouth of
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the é&liuder increasés‘&nd the flow of neutrons into the cylinder from the

pile decreases. We thérbfore overestimate the flux into the cylinder in

taking it to be the same as it was for L = O, i.e., before the cylinder was

.
¥

added.

The solution of (72Q0%-b%{’g,0 which vanishes at x = L and at r = a is

o0 f .
{ﬁg 5> By sinh o (L=x) To (XpT) (2).
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" where the A 0 -wn are the roots of T {Aa) = 0, and

a

2 . 2 2
A = AL~ - b

The average of this throughout the cylinder is

¢ 2 2ZBn coshypl-1 Tilolp)
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and if this be pre-as as the seriés

then - e e T

B, = An

/f ncosh ’?nI‘

~and (4) becomes

cem
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If now we take F{r) = constant « A, we obtain
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In applicaticn to practical cases it is found that A n>2 b so that with (7Z)

a
larger the above cosn terms. are “>l and we obtain
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The neutron flux into the base of the cylinder is proportionsl to

-1 =9 By 4, cosh4 L -

(5)

(9}

(20)

-we have 4/, = Ap =0n. " Then /’{ L .oy L L a;nd for L of the order of a or

(11)
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On the other hand, for y<<1 we have cosh y-1 x_zi and applying this in (10),
_ cosh y 2
together with2., 1 = 1, leads again to (1) for L small compared to a.
olne % :
if ?ﬂ@ be the neutron density at the center of the pile, then at the

edge of a sphérical pile without reflector and of radius R

p.b | O (1e)
o |

and {11) becomes our principal résult

cpows Y
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Tuls gives an over-estimate of the mean density in the pipe since, as
mentionedAearlier, the actual flux into the cylinder will be less {for s
pile without reflector) than here assumed.

A typical set of dimensions is R = 200 em, & = 15 em., L = 30 cm., azd
this gives a half percent as the value of ibe ratio in (13), If the pile
is operating at 12,000 kw. per ton of tank water. the rate of heat generation

at its center is about 10 cal per sec. per en® . and thus that in the pipe

. B _
“ig .05 cal per'Secn per cm” of volume or .4 cal per sec. per cm? of surface.

We estimste that this heat can be gotten rid of by natural convection if the

pipe wall is 160 colder than the slurry, the heat transfer cocefficient being

" about .025 in this case., If the pipe be surrounded by water some 40° colder

than the slurry, natural convection operating on both sides of the pipe wall

would appear to suffice.
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