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Using equativss (5) - (7 the simplificd integrated
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For fumher simplification of equalion [8), (ke
folkrwing terms aie difined;
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If the muscrial propemics remain the same om ihe
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For a numerical sofution of equation (LI} iwo
boundary corditions are appliceble. First, @l iz
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first eqaation of the series becomes
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whene 1he subscriph | denoles the mesh point 1 the
centre of the assembly. The valees of a,, and 1,
using equation (16} are simplificd to 1he forms;
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[n the code SUNDES thtre exists an oplion for
normalizing the newros Mux 1o pec-determined
poweer levels produced in the assombly, The paosner
w rricufated from the relation

G
1
pretf, Etﬂﬂ_,ﬂ- (9

where WV, is the volume of the assembly, § = 3.2E-
11 the pamber of waltsSee per fission and s
clemenial velume for a cylisdrical genmetry, 4V
= Zrr,, The fluxes were sornalised 1o tofal power
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The compalations] Mawehan of The code SUNDES
written for the eeactor physics caleplations of fhe
assembly & prosenled in Fig 2 The detsils of the
code are contsimed in ref [1]. Befor the computed
resubts are presensed, the prometrical feavarss of (b
nuclear devicr and (s opersisnnal characterislics 4
riefly discussed im the next srction,
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DESCRIFTION OF THE ASSEMBLY

The desipgn eonsusts of nine disting hosogeneous
ropiops hereby denated as A, B, C L E F, G H
and 1, The dimensbons of the regpective regioes sre
shown en Teble 1. Fig 3 is a dagran of the assem-
Bly and its vertical cross section i shawis i Fig 4,
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Table 1: Timensions of Reglons of the Assenibly

Regeom A B i

Badiug {cm) 3 4 i

L a2 33 44 41 a3
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Assembly

The st concepdric fing A & filbed wiil o homdge-
neoes. mixiere of Fuel and moderator (0% en-
riched U0 + Be). Regions B, D, and F corslst of
Al material as cladding which sepanics regians A,
€, and E from each oiher. Region C is nocupied by
a reflecior (Be0). Ther is yet another homoge:
neoit, mixtare of Poel and moderstor in region E a5
in region A o cause meore fistion in the syslem.
Regions G ard H constituse ibe reflectar (Bed) and
shielding (AL} materials respectively. Finally, region
1 ks ordinary concrete 4 #0135 biological ghickd,

The neutron maltiplier has 8 lifting device Tor
introlucing or withdmwing sewlmn soures: inla
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Vertical Crasg-Xechian af the

sid cut of the meliplier. Four soppart for 1he wul:
tiplier (1) bear 1§ from underneath, The supgret are
bolted onlo 8 coscrete tnk (2} which conlsies
waler jnbo which 1he neulron sownces (3) are Sab-
perged whep gutside the wmliiplying il The
sources e mousted on thin metal minls (4} which
are Atied venicatly onto § metal plate (3), The rod
muiphlummdunrm-.-hh:&'umﬁmnnum
cormaion amd radiation at low power.

The plaie is bobed rigidly 10 an emiension of @
mgvable nul (T3 A& sorew (B) runs theoagh the nut
and §s suppodted in theus! bearing {9 ot the pper
end, The semen i kéved to oo spiar gear (1t it




upper end, The spar geai ix meshed with a spar
gear pindon (11} which is keyed 1o an chocinc
motor (12} mounted agaisst a vertically guide for
the nut and provides & counter momen! ageinst that
sef up by ihe weight of the plate, arm and Waice
abave 158 am,

A projection un the movalble sat gcluates an clectn.
cal switch i the two extreme  erds of 1k meve-
ments up and down e sorew. This switch s one
of bwo allermiiive switches Tor switchang D nismds
(1) ‘on" or 'ofl". The second switeh (s locaisd in
the contrd sooan. The two swilches work in comae
nasoe aid are capable of wversing the prlary ol
ike modar. By their action nesloon souqeds ae
imtrodeced inbd or withdrawn from. ihe muliiplving
myed ium.

RESULTS AND DISCUSSIONS

Muelear propenies of Macroscopit group GHmams
for the design were gencraied ssing WIMSPC |2
;& PC vemsion of latnce code WiMS [3] for ke
mubli-region described abave.

A isodopic peutran soarce of strengih 84531607
is Jocated ‘af 1be ovptre to deive 1he sssembly, The
varsieod of the fast and thermal Muxes wih mdius
of the assembly is shown in Fig 5 I oo be seen
fram the figure 1531 the meximom Mux bevels lor
beah Tazt sed 1henngl groups occurred ot the cenle
of ke assembly where the Solopic nealon suarces

is located,
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The advasitage of selecting BeOr as relector is thai
reactivity will ingrease widh the prosence of fas
nowirons available from Be(r,2n} apd ph;;lg TR -
e Fraam Bedw.n) reactions. Pare Be metal could
be wsed bul it won fouisd oul thay BeD is less
exponsive ged casier o fabricate, The shickling
maberials considened i1 the nmtg'sir. wrre Al P,
apd stslnless sseel (55] Fos eemion H. Al being Bigha
in weight and less pxpensive was suhiabie (s such
i forw piswer dssendhly,

Midtiple soeree eflors were vatigaicd W ik
mudli-eegiom asseimnbly By placing sounco of differ
et sirenglks in various zeaes, [owag abserved that
dilferent source sspemgihs have dilferest offocss on
the neatnon faxes and so were their posilions in the
assemsbly. These are presentsd on Figs. 6 oaml 7

mespedinaely
CONCLUSION

A computer code wis successfully developed for
subcriscal reactor analysis, The computationz|
h::[:tmiquu. 1pptin:d im ml'ring:lhu I-D muJIJ-gmnp
diffusion equation have been described in rhe
paper: B has been demomsirated ib#1 0 B bechii-
cally feasible to design » suboritical assenibly
driven by isotopic newiren sowrce(s) to praduce
tkermel newicons Ber N AA asd other feacios phyascs
experiments. Lising an Bolopic mutmon searce of
strengih £.45x 107, thermal peutrn Muxes as high
a Ix107nfem’s  were  achieved Comprehensive
iherrisal apd structiral spalyss ae pot 10 be caried
oul, The preliminary concepiual desipn i wery
enpcvuraging and detziled twio - dinet nsioml analy-
sis peeds 4o Be camied oul, [n addition, thermal and
stiuctural analysis are pecessary before the schasl
mmh-lr could be copstructed.
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