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In accordence wifth

Heavy Bater Plles
of heavy weter plants has been mede by ¥r, M, D, Abbott, who reperts as

followss

oconsldered im which weter would be recircu-
%y ordinary water was considersd ss coolant,
the coolsnt, The third plle considered
fors of the motel end was cooled by re-
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A brief survey hes beon mede of several possible designs for heavy

wmbter piles,
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Se¢8 ony dianecter would result in a X logs of 5,04, For other size
rods, the surface %o volume rstlo was used &s a eoriteriocm for zaking
axtrapolations,

The ettachod table zives cur best guess, at the  resent tine,
of probeble limits of yructical operstion, These liaits are mot fipmly
esteblished but ars tde following,
Neximum Allowsble Water Veloeity s 20 ft./see,
nsity w 250,000 « 300,000 Btw/Br, - 8qs ft,
very rough estinates of the quantities of heavy

m 28 well so in the pile itself, The accursey
gd bery low and aay be wrong by a factor of
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The dasic puclesr dsatu oo #ell ~g a result of the cel-
oulations is shown ln the lsst two columns of the attachsd tadle,
The two culuana differ only in the ussused thlecnese of tube usad to ret:. in
the hex, Coluan tlree sstbuses a 2 su wall thickness [or ep 3 ou Jdlaneter
tubg whieh for a 280 Pl operating recsure resulie in & worcing stress
of 830 Pepi., This would not exceed the vilowsble struas of certe'n of
the sluminum alloys but with spuch thin wmells 1% s belleved that diifi-
culty sould be eiperienced ({n obteinirg dureble connections to s tube
sheet, Consecusntly, the data of column four wes €fleoulated assuming
the tube wall thickness would be 7,61 of the tube ineide disreter ( the
sens sesumption penwes mede sbove for the water cooled plles,)

cooled piles, a lisiting weloeity of 20 rtaéro.
raturs rise from 134°F (20°C) to 302°% (180

this regresents cloee to the meximus for operations
pEthre #as reduced sppreciably, poeeidilitien of
getem would Le encountered, ilse at 160°C,
bout 130 Pal cnd riges repidly st higher
<80 {p oytlet tempersture would result
chosing of 20 ft./sec. ap the
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The estisste of hex
external system 13 very &y,
fold, This uneertainty is due, . »
%o unsclved pyroblems such os ;ikysics,

the resireulating bex, OIr. inderson
the eritical sise of a plle met somte

ware uSed in extrapolating to the plles

terma of tons of U) inm the
oyld esslily be in error by twe
s of the weter cooled plles,
impeet coirosion, tube

fon of the product from

pprOxisete velues of k and

any alvminm, These walues
asidered here,
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£7-4 ABAYY_:ATER PILiS
& L1 .
detal Fora Bundle of Rods

¥etal Deasity 2.45 .48
Coolant. HgOm DgO
Aluminum Tube Thiok-
nesz, ¥ of tube I.I, 04,276 2,075
fetsl Bod Dlu.:ﬂl. 0-:0 J.18
Tube .all Thiekness,Ine. ses above
Tabe I,D, Ins, (as req'd by )
Lattice Zpneing, Ians, Physies )
Volume iutio of Dg0

to U or T8 18 41
Bame k 1.100 1.210
% loss for Al Tube %8 028
k los: for Coatings 028 «08Y
k loss for Hesting «004 «004
Yot k 1.042 1.148
D €fusion Area, om? 148 194
{ .o Pile 8i3ze, Ins,

(Beight = Dism,) 133 83
Wt D:o in Hl.’ Tens 29.5 T.9
it U in Pile, Tomns 29,5 5.8
Zotm, w outside

m.' 5 12
Zetm. b, U outside

Hl.. Tons -~ -
Veloaity of Muid Now,

't/ pec. 0 20
Temp, Fluid into Pile,°7 %0 - 80
Temp.Rise Fluid in Center

Tube, °F 100 100
Tomp, Fluid cut of Center

Tabe, °F 180 180
Apprex, Pres.Drop through

".1.’ m “ ”

tpor Pres.Fluid ot Temp,
™ile Power kw 45,000
Power Beg'd, § of ;
out 0.8 0.47
dipx, feat Demaity in Uemter

of Pile,Btu/hr-sq S-*F 250,000 280,000
Temp,Prop through Netal 210 10
Tesp.Prop through " 4B 8
By psr Total Tons Netal 8,800 13,000
&% per Total Tons DpO 7,200 2,300

2_5% B20 in pile, hased om Dy0
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2450 2480
3 g
04028 0.075
2¢ 0787 (2mm) 0,758 (6nn)
5.15 5,15
3057 agm
5 8
1.140 1.140
.033 099
1.107 1,041
410 410
140 278
55 145
10.8 45
10 25
178 500
20 20
184 (90°¢) 194(20%¢)
108(60%c) 108(so®c)
502 502
28 29
180 180
490,000 1,270,000
0.52 0.57
2,600 2,300
11,000 74500 \f¥;[
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