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Dancoff Correction for Several Infinitely
Long Cylindrical Rings

Calculations have previously been made of the Dancoff
correction for fuel rods and plates immersed in an infinite
moderator (I-5) and for an infinitely long eylinder of mod-
erator in fuel (1, §, 6). In this letter we describe the calcula-
tion of the Dancoff correction for several infinitely long
cylindrical rings of fuel and moderator.

In deriving the equations for the Daneoff correction, we
have assumed that:

(i) the source density of resonance neutrons is constant
in the moderator,

(ii) the fuel is black to resonance neutrons,

(iii) single collisions with moderator atoms remove
resonance neutrons from the resonance energy range, and
that

(iv) the lumps are infinitely long.

Using the above assumptions, Carlvik and Pershagen
(1) have obtained the following expression for the Dancoff
correction;
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where L is the fuel perimeter, Z is the total macroscopic
cross section of the moderator, Ki; is the Bickley function
of third order (7), A is a chord drawn between two points
on L such that it passes through moderator only, and g8
is the angle between the chord and the normal to L. See
Fig. 1.

Equation (1) represents the average value of

¢ = g/Kig(z)\) cos 8 dB (2)
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weighted with the perimeter L
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When the perimeter has a complex shape, it ecan be divided
into partial perimeters, giving
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For the case of rings, Fig. 1, Eq. (1) gives for the inner
perimeter of the moderator ring j # 1, n, of radius r;;,
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and for its outer perimeter of radius, r,q,
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Eqgs. (5) and (7) become
Cy = :—1.0 B(Z; 10, 1:/7:0) (11)
it
Cro = AEry0, ris/100) + BErp0, T1/750) (12)

In Eq. (10), the transformation sin 8 = (r,;/r,) sin 8’ has
been used.

When j = n, My = © and C; = 0.

When j = 1, there are three possibilities:

(i) If the central region is fuel, Eqs. (11) and (12) apply.

(i) If the central region is the same moderator as region
1, then r;./r;0 = 0 and Cyo = A(Z1r10, 0), having been repre-
sented by Thie (5).

(iii) If the central region is a void region ot radius, ry;,
separated from the moderator of region 1 in some manner,
then
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Fic. 1. Several rings of fuel and moderator

and

Cio = A0, 11o/r16) + B(2Z1r10, T15/710) (14)

Equation (14) is the same as Eq. (12) with the exception
that the first argument of the function B is multiplied by 2.
Equation (14) has been tabulated by Dwork (6).

The functions 4 and B have been numerically calcu-
lated (9) and are represented in Figs. 2 and 3. For par-
ticular values of A and B, the following apply:

4 . .
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from (8), and

AErp, 1) =0,
By, 0) =0,

A0, ryi/ri0) =1 — 1ii/T30
B(Z]TJ()y 1) = 1:
B0, rpfri0) = 15/T10

When there are several rings, as in Fig. 1, the total Dancoff
correction obtained using Egs. (4), (11), and (12) is as
follows:

C = Z]n=_11 70l A(Z, 150, 744/ T) + 2B(Z, rie, 13s/730)]

P (18)
j:]l (7']1 + 7’]0) + Tni
when the central region is fuel,
Z‘]n:—; T}U[A (21 T0, 7']1'/7']0) + 2B(27 710, 7‘]1/“0)]
4+ 710 A(Z17,0)  (19)

o+ 205 (4 re)
when the central region is the same moderator as region 1,

D A 10, T/ 7i0) + 2B 10,70/ 70)]
+ 1ol A (Z1 110, 71i/r0) + B2Zy rig, /o)) (20)
C= n—1 :
o+ 20 A 1)

when the central region is void.



LETTERS TO THE EDITORS 101

A
0.8
. -
oo S [P | §
0.5 ;—_\\m\\“\\ | B
0.4 ;_ m\\ | N 1 i
- % { { T
N \\t N |
= " N ‘
?\h‘\\:\\\\\i\k | s
0.2 - W)\\ 1 \\'\L\ \\ : :L
- F ‘ N N I ’
= | NUONN N !
el OO | ]
e T~ SRUPNNN
3 e— | N AN
2 1 ™~ AN L\\
(X — \\ \\‘ AN
0.09 0'56\\\ N ST .
0.08 \ ™ \\\\\\ | _]
0.07 z— | %\\ = ™ \\\\\\\\ ! | ]
0.06 %A - \r\\N\L N \\&\\\ |
0.05 ? . i e \\\\\\\\\ a B
ol T \\\s\\\ | ;
. % i/Te30.95 \\\ i \\ \\\\
;_ ; \\\i\’\ \ \ ‘J‘ 1__‘
o E \\ N\ \\ e
3 | BR
3 | N T\% |
= . | \\\ | A
3 | \ o
001_L I I | | k I
0.009 = | | il ( \}\ ]
0.008 | | T | ‘ | | \\\\: ]
0.007_E | | | | ‘ A\
0.006 ? | Y | \ \ |
= | ‘ 3 ‘ ! "IN
0.005 E ‘ ‘ v ! N
0.004 %11111 Ll 11'11!““ ll‘dll’lLlllhlllllllilll T prrrrtncbened e oo e oo @
015 0.2 03 0.4 05 06 07 0.8 09 1.0 20 3.0 40 5.0 6.0
L

FiG. 2. Function A (Zry, r:./r0)
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Fra. 3. Function B (Zre, 7i/r0)
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