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Abstract 

Critfical mass caleuht iona for completely reflected cylinarical. reactors 

would be great ly  facil i tate& i f  a one-dhensfonal computational p r o g m  

used for spherical reactors could be applied, A cmparison o f  cylindrical 

m d  spherical. reactors has shown %ha% the eyPiadrPeal reactors c m  be con- 

verted to equivalent spheres by a reh t ionahip  which assumes that the buck- 

l ing sf" a sphere is equal to that of the cylinaer making allowance f o r  re- 
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CONCE NTR AT D H,u235 

Fig. i .  Effect  of Concentration on Crit ical Radius of 
Water - Reflected Spheres. 
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h/d, RATIO O F  CYLINDER HEIGHT TO DIAMETER. 

Fig. 2. Geometrical Comparison of Cylindrical and Spherical Reactors. 
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9rs the second method a sphere with its surface-to-volume r a t i o  equal to 

%bat of the original cyllnder was selected: 

!Phis rel_e%ionship (labeled “equal surface-volume ra t io”  in Fig, 2) gives the 

pooreat fit of the four me%hds. 

the leakage of neutrons is proportional to the surface area while the production 

of neutrons is proportional to the volume, 

Better results m i g h t  have been expected since 

A sphere with its buckling equal t o  that of the original cylfnder was 

chosen i n  the tbira method: 

The reflector savings a 8  chosen equal to the tihermal-diF5on length 1x1 water, 

E = Z85 ems 

savings'' in Fig, 2. 

This relationship i e r  labeled “eqml buckling inclutiizig re9ltsItstor 

!!%3s €‘ow%h c m e  is by Par the closest Ti% to the ahuintnn and s%ainEess 

seeel c m e s  and consequently represents the ct-rlterfom sought, 

reflector savings were  increased, %he last e r n e  could be made t o  &u$licate 

In fact, i f  the 
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Beactor 
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Sphere 
Diameter 

26.4 

26,4 

26,lc 

26,4 

32.0 

32,o 

*J’. T. Tnmas at sl,, OBI!&-1992, mq, p. 8,  
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ConeenLratian, 
3/u235 

26.2 

2909 

52*9 

58.8 

99.3 

119 @ 0 

192 e 0 

221.0 

290 *o 

328+7 

499 

753 . 0 

999 

Reactor 
No . 

3 

7 

8 

1 

2 

li 

6 

E2 

19 

13 

17 

16 

21 

22 

2,50 
2-47 
2.48 

2.55 
2,48 

2.48 

2.69 
2,'j0 
2.45 

2,52 
2,Th 
2.49 

2,&9 

2-73 
2.48 

2.53 
2.46 

2.74 
2*eb9 

2057 
2,50 

2,54 
Pe46 

2.52 
2.48 

2"52 

2,30 
2.49 
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Ta%le C-3. Critical Sizes  of Sphsrlcal Reactors wi_%lh. Ywfaus 
Concentmtims -- Stainless Steel Containers 

24.4 

3 ~ 6  

4309 

5607 

613 

6 2 ~  

86,4 

ieactor 
no D 

28 

49 

23 

50 

59 

24 

53- 

73 

33. 

25 

52 

26 

53 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

Lattice 
s p c  ing fW 

A fl(crn] 

0.1706 
0 * q850 

0 il 7200 
0 0 7600 
0.8000 

0 78&8 
o a 7600 

(> 7900 
0 .) 7700 

0 7880 

8.7600 

0 ~ 6 0 9  

0 e 7500 

0.77'00 

0 7500 
0 e 7700 

0 0 7900 
0.8200 

0 7850 
0 -0 n o 0  

0 s 7600 
a 7500 

0,7600 
0 e 1550 

0,7600 
0 7850 

0.7700 
0 7800 

2,52 
2,48 

2A6 
2*54 
2.45 

2,42 
2 48 

2041. 
2*46 

2!,42 
2,51 
2,48 

2*49 
2 A 6  

2.52 
2,46 

2075 
2,48 

2*45 

2.47 
2*50 

2,47 
2.49 

2053 
2,47 

2.50 
2,48 

2,49 



Concent rat ion, 
x/u235 

123 2 

174 

221 

226 

320 

499 

755 

Reactor 
no. 

27 

54 

55 

74 

56 

57 

71- 

75 

72 

14 
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Table C-3 (cant) 

Lattice Point; Hmber 
Lattice 

Spezcing,H 
fi (4 

L_f.-.=-- 

0,9000 
o I 8050 

0 0 7900 
0 5 8 0 0  

0,8300 

0 8900 
0 0 8 p o  

e -8100 
o A250 

0 8800 
0 0 9900 

3 0 9000 
3 0 9700 

3 9600 
~ 8 8  

1 f l300 
L.1450 

I.. 1400 

2,49 
2 -78 

2,52 
2.49 

2.49 

2,45 
2*49 

3951 
2n47 

2,51 
2.49 

2.48 

1.90 
2.66 

2*47 
2.46 

2.47 

*Bl x Ar = core radius; B2 x b r  = reflector radius. 

e vetlues of P plotted Za Fige 1 far Z/ = 2,48 a m  in"c;erpolated value@. 


