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Mr, L, B, Mirsh
V.S, Muclear Regulatory Commission
Bathesda, Maryland

Subject: TMI-II Gas Bubble Yolwee Calculat

Enclosed {s some summary information regarding our calculations of the
TMI-IT gas bubble volums. This information has been transmitted (teleccpy)
to Dick Wilscn of Met. Ed. Operations and the NRC representative In the
TMI-II control room. Ne belfeve further ca-mc'ations are necessary to
confirm that everyone concurs on the validity of the equatlon¢ and

the test procedure being run or t¢ plan further testing and analysis,
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| n
; 256 INTERNATIONAL CRITICAL TABLES
il
l' Br.~(Condinuad) t = 19.5°C (19) 1l t = 23°C (i8)
! L *°C | 10" x X | L *C I 10 x K Pu, mm | 10 | pu, mm 10% || pu,, mm' 10% | pa, mg
3 = | 63r | 60 | 191 900 16.7¢| 5000 |16.41 1100 |16.0/ 5000 |
1 30 | 68 | 70 U4 1000 (16 7¢| 5500 [16.2s| 1500 |16.06| 5500
" ® | 02 80 | 301 1500 16.7s| 6000 |16.1¢, 2000 |16.0s 6000
{# 50 s T Le (193, 163) 2000 [16.7s| 6500 [(15.97( 2500 (1599 6500
: , ; , 2500 [16.7| 7000 |15 8¢ 3000 [15.9s 7000
i . Cl, Chlorine (Cl,); of. alao (3+ 48, 86) 3000 16.7i| 7500 (15.5¢ 3500 15.9e| 7500
1 L°C | # H4Cl 8 lit*C| 8 IaCi & 3500 |16 61| aoooixs.s.; 000 15.93|| %000
i | “ 10 |3.148 |18 EXT T 1970 |50 [1.216 000 16 61 £250 1828 4500 11.&8.* 200
i1 11| 3.047 | 19 | 2368 | 27 11.923 | 60 | 1025 4500 16 51 | i
a! 12 2950;; 20 12m| 28 [ 1.880 | 70 | 0.862 He, Helium; ¢f. aleo (48, 111)
t 13 |28l 21 |22 | 2 1 1839 | 80 068 0.06223
‘ I | - "- 5 . ol
| 16 | 2.767 || 22 1210 | 30 | 179 | 90 |03 | oK === X (=3083) + 8.584; range, 2 to 0°C
R 15 | 2680 | 23 /2123 | 35 1608 (100 000 |iC()...... ... 0 10 20 30 40
Sk 16 |2.507 | 24 |2.070 | 40 | 1480 | L0 T(108) | 105 w K........... 9.78 | 9.54 | 9.50 | 9.39 ] 9 19
;;, 17 !2857 | 25 (2019 4 132 | ; oy ———r—r YT i
\ T ——— T R . pwon; .
I T N A, [ | ' - :
(R e S :u':z!:oa'l:v?l: BT [0 110 2 | 80| 4 | 0 W
BRI i 8 _TECIIEETETTErn $ ke W xX....... 0 9451 170/1.510/1.850.2.1822 471 2. 6»
l. i : n’; H, Hydrogen, (H,); of. also (48) ) N, Nitrogen (N,); ¢f. also (18, 48) |
-4 i pu, mm ot 00! 600 ) 680 | 00| T3 Mt 1 4%C.......0iiiiiieiien 20 3|
R T 10, 25°C_.. .. 1Sl¢ | 180 179 1700 | 178¢ | (30) | X casuifan susssssanl 5.93s X 10" 16.297 X 107
} : ;. £%C...... foened =0 -5 L Pxy B | 10°%a, 25°C || pu, mm 10%, 25°C || px, mm | 10%
|41 R E .. 507 x 10" | 518 x 100 __|_(%) I AR 1R
0 | L C 10 X Kk e 10 x K 300 | 1431 | 6016 143 | | 1
; i ': 0 ! 4,391 1 14 | 1 02s 400 { 43 | 70 | 14.2s | IJL |
(e e 1 ! 443 | 15 L 498 Atmospberic N, = 98.815 vol % N, + 1.185 vol.
{95 I : ' :;' i ;2 . ;-::' L Cl 10~ X K, -c 10~ = Kt “C10~ X K|§ 'c. w
) 1 ‘ ry-4 o - O a0 T el aEn [ ST | % | e
i ; p ety - | 538y 1 | 4108 |10 498 ! 19| 5.81s lzs
& ! s | s | - | e 2 | 4200 | 11| 5.08 g'zo! 5.908 | 20| ‘
4 L - 7 4 88¢ I 7 | 5.170 3 4.200 |12 5.17s 21| 5902 ({30! €
b ; s cron | 29 ! 5,908 ¢ | 4205 | 13| 5.27s }'n' 6.07s ,33{ ?
. % e N owm bR 5 | 449 | 16| 538 |2 | 6160 FE
B t ' " 6 | €508 | 18| 54t | 24| 6.244 | 45| 7
% 10 ; 47 || 24 5.26s - I ;
i 1 | 48 25 5 206 7 | 4.68¢ | 16| 5.54s ules:n lso £
: 12 | 4. 854 ' 26 I 5.32s L 4 79 l.:&&ld% 6 411
4 : 13 l 4.50 Lit. f (s1) ) Artou-!m Ny, eomwtad from the above values
13 L C | 5 °C 10"xK.1,‘ClO"xK.t.'ClO"xK.t.'C.w
(07,99, 100) | 107 ade | AT | ¥*xX 0| 4.077 || 15 ” 30 6 uc ; 45 ;
5| 4.57: 20 6 004 50
] ! 4.401 | 2 : 5.192 | '1 - ;
1 » 4 447 I 21 { $5.22s 10| 507¢ || 25 6.43s qu | 60-
' 2 .| 4 | 2 5.264 Atmospheric N, (¥4, 99, 100)
i' % 3 L As | 3 . 5308 § °C110~ X K, *Cl 10~ X KIf, C 10~ X K/, ©
g 4 | 4| 2 | 58 0 | 401s | i0| 5079 |20 6.100 | W
} P "L s | 4.8 | 25 A.374 1 | 416 [13] 518 | 41| 8208 |35 7
- - - s | L. 2 | 4210 12| 5201 (22| 6.20s |40 ¢
- SR | 47 | o | S+ 3 | 4325 (13 5300 | 23| 6.30¢ | 45| ¢
I $§ | 4% | = | S4m ¢ | 42 14| 5497 |24 648 | 30| ¢
L8 : e -l » | & 5 | 4.33s | 15| 5606 25| 6.57¢ | 60 °
o 10 4.834 30 | 5.540 bial avee faal aave Hool ¢
i 6 4640 |16 5710 |26 6.6T0 |7

1 i 4.871 33 5.63 7 | 47853 17| 58 |27 ] 6.73 || 80| !

il 12 4.90 40 ' 5.7 ‘ ‘

# g ~ Lt $ | 4861 | 18| 5012 | 28| 6845 | 9] ¢
- - ey A = g 9 | 4970 |19 6013 20 6932 100 ¢
i = hetie . . L] —

i} ;E'i 15 | 5.017 | 60 5 81o Argon-{ree .\‘.. onmpuuti from the 'bovf values
‘ ’A : . 3.083 l 70 578 §*Cl10™ X K|it, *Cl 10~ X Kit, *°C 10" x K ¢, *Ci i
i 17 5.080 | 50 5.74 0| 4080 | 15| 5.706 || 30 | 7.l4e || 4
W bl 18 | 512 | %0 571 5. 4.800 20 | ﬂ;;&s‘;w .'Ei..;;. 50
K ‘fg:"l i 19 | 515 100 5 66 10| 5160 | 25| oloa) sa) s,
S
R 6"1
“ ' (RIR ]



Lo = Vlag
—?&\)1-0?“
N o= Ph»-%"# w ‘*"/.-a\‘n-&\.

-4

Ao, A 0\ o & S4%
BS {‘X‘g * ; oc

) .

aq"—l-«u. .

Pod tm By bk
V&5

Moy

e ( 1962 )

™ h H““\\Md\)‘O\N

P=n X ,“} g * %

L =X :5"
--—-_C's &(P‘>"J’ML: "L;:i.g_._;_’ ba A My
av \,-x)" ™y (l‘&)‘ M, LRl
P = dx :Q_‘ . -
i .4 |
-
Cl(; . 5 Ma F | A _h—"} . q Mi y
I«:’ LA (_'- gy s Q,‘- ,‘,%‘7 Hs [29€¢ x 10
¢ -7
;{ C‘ :)“ &JC' 2 37 Aaé‘,c= &'35 ‘,.',ol A
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