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- DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California. :
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Since the 25 content of the uranium tc be used in & MTA multiplying lattice is

quite uncertein at present, it is necessary to assume varicus degrees of depletioﬁ
in order to estimate the multiplication constent k. and the production of 49 in an
infinite uranium-graphite lattice. For these calculations, which are underway at
preaenf, a Hanferd slug is assumed, and for sach rod redius, the slug spacing is
varied to give the meximum k. The rod redius will ultimetely be chosen cn some
basis other than multiplicatidn, as the maximum ko= iftreases only very slowly with
rod radius in the range of radii of interest. Preliminary calculations indicate;
% 25 .72 +50 .30

Although a .086" water jacket is used for cooling £he Hanford slug, this annulus
may prove inadequate for the higher average flux in the MTA lattice, depending upon
the depletion of the uranium charge. Therc,f‘ore calculations are being made for 1,
1-%, and 2 times the Hanford amnulus. Each step decreases k. t;y about 1%.

The formulee used in this computation are:

(1) Multiplication factor

Koy & 7J€pf
(2) Number of neutrons produced per theArmal neutron ebsorption in U

U 1,205 _
(25) .007116 1 - R ¢ (U) - o(25) .
o (U) R 552885 5 (0) '

(3) Fest multiplication factor

€ is plctted in WAA-SR-90 T

(4) 1, F(o'ro) 2] N; O} v1+E(z<"1r - #3b)
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(8) Rescnance escape probability

p = exp E(.}T, - l)-.‘L

/

(6) Reciprocal thermal utilization

l1_F (Xbrg) ZZ
= - H Cy~v ‘+‘E(} r ',.'(, b

%v(w; ot2) ALEAN
(Wov),

In these equations‘the indices 0, 1, 2, 3, represenﬁ metal, modérator (gfaphite),
water, ﬁnd aluminum, reSpectiveiy; r, is the rod redius and t is the water annulus
thickness, while Ty énd b are determined by the volumeé ?er cell V; of the wvarious
materials. <y is the thermal absorption cross section of the materiel in question,
while ;" and ¥, ', which are given in CL-697 Chap. IV, are determined by the
ufanium rescnance integrel, qi is the slowing-down power pér cc. F(X 4r,), the ratio

of the neutron density at the metal surface to the mean neutron density in the metal -

rod, end E(ﬁflr 'Bflb) = 1 &xcess absorption in the moderator are plotted in CL-697
‘ € flow of neutrons out of moderstor

Chap. IV. &(25) is the contribution ofvthetmal'absorption'ih 25 to the thermal

sbsorption cross section °(U) of normal U.

¢

Similar computations are being made by North American, using somewhet more

refined formulae.




