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Development of system analysis code for pyrochemical process
using molten salt electrorifining

K. TOZAWA*, TMATSUMOTO*, I KAKEHI*
Abstract

This report describes accomplishment of development of a cathode processor calculation
code to simulate the mass and heat transfer phenomena with the distillation process and
development of an analytical model for cooling behavior of the pyrochemical process cell on
personal computers. The pyrochemical process using molten salt electrorefining would
introduce new technologies for new fuels of particle oxide, particle nitride and metallic fuels.

The cathode processor calculation code with distillation process was developed. A code
validation calculation has been conducted on the basis of the benchmark problem for natural
convection in a square cavity. Results by using the present code agreed well for the velocity-
temperature fields, the maximum velocity and its location with the benchmark solution
published in a paper. The functions have been added to advance the reality in simulation and
to increase the efficiency in utilization. The test run has been conducted using the code with
the above modification for an axisymmetric enclosed vessel simulating a cathode processor,
and the capability of the distillation process simulation with the code has been confirmed.

An analytical model for cooling behavior of the pyrochemical process cell was developed.
The analytical model was selected by comparing benchmark analysis with detailed anpalysis
on engineering workstation. Flow and temperature distributions were confirmed by the result
of steady state analysis. In the result of transient cooling analysis, an initial transient peak of
temperature occurred at balanced heat condition in the steady-state analysis. Final gas
temperature distribution was dependent on gas circulation flow in transient condition. Then
there were different final gas temperature distributions on the basis of the result of steady-
state analysis. This phenomenon has a potential for it's own metastable condition. Therefore
1t was necessary to design gas cooling flow pattern without cooling gas circulation flow

derived from component in the hot cell gas cooling system design.

*Reprocessing System Engineering Group, System Engineering Technology Division,

O-arai Engineering Center, JNC
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“Natural Convection of Air in a Square Cavity : a Bench Mark Numerical Solution,”
G.De.Vahl Davis.

Vahl Davis ¥, 2X7GTF v ETF+ —NOBRMTEAEEZ, L1 U—#: 1X10355 1 X108
ETORETRVE, FHEFRR. BRhBEE-RET+—I 2V —a YKEITHREDE
BT, BRERVFI—IF—FELTRAETNTWEOT, 27077 ACLLEHERRE
T2 ENTES,

2B, FRAETOTITLR ANNTA-F, HEF—FELTIRTERLOEEZEEL
TWw%, ZZ TR, Vahl Davis DX FT— LS REEHEZADEZ L E2ZERLT. T
DEDENTA—F2REL.

#EE : 1.20 kg/m?

77 : 1.0147 Pa

REE : 293.15K

EEiR : T=283.15 K. T,=303.15K
FtEFRE 0 1.8183X10° Pa-s
BRER : 2.60X 102 Wm/K
KEES - 287.03 I/kg/K
TEEELE © 1006 J/kg/K

L1 —# FryETF 418 (B m
1.0X10? 0.0079
1.0X10* 0.0170
1.0X10° 0.0370
1.0X 108 0.079
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#£4—1 FrEF+—HREETOBREERUGREABRES GIEME)

Ra umax yumax vIax Xvmax
1.0X10° 3.49 0.820 3.97 0.190
1.0X104 16.03 0.825 19.92 0.120
1. 0X108 41.31 0.870 70.57 0. 065
1. 0X 108 84. 56 0. 880 220.59 0.040

£4—-2 FrETA—HNREMNTORKEER MRAHEER COHRE)

R a umax yumax vmax Xvmax
1. 0X10° 3.634 0.813 3.679 0.179
1. 010t 16.182 0. 823 19,509 0.120
1. 0108 34,810 0. 855 68. 220 0. 066
1. 0x108 65. 330 0. 851 216.75 0.039
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(3) Cd¥kE. BIBERITUFED Cd BEHRALHFIRRETO Cd DEMAIEDSRE.
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FTd—38 TRE-TyANVEAE ek U (m/s) ZEH 53 ek

RF» 7500 (234 :3.527e+000 #

= I= 1 2 3 4 5
51 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
50 0.00E+00 -8.85E-03 ~1.78B-02 -2.05E-02 -1.87E-02
49 0.00E+00 -1.32E-02 -2,50B-02 -2.81E-02 -2.51E-02
48 0.00E+00 -1.48E-02 -2.71E-02 -3.04E-02 -2.72B-02
47 0.00E+00 -1.48E-02 -2.66E-02 -2.99E-02 -2.736-02
46 0.00E+00 -1.40B-02 -2.515-02 -2.88E-02 -2.76E~02
45 0.00E+00 -1.30B-02 -2.36E-02 -2.79E-02 -2.86E-02
44 0.00E+00 -1.21E-02 -2.24E-02 -2.77E-02 ~3.05E-02
43 0.00E+00 -1.14E-02 -2.17E-02 -2.80E-02 -3.30E-02
42 0.00E+00 -1.09E-02 -2.14E-02 -2.885-02 ~3.58B-02
41 0.00E+00 -1.05E-02 -2.12E-02 -2,96E-02 -3.84E-02
40 0.00E+00 -1.01E-02 -2.09E~02 -3.00E-02 -4.01E-02
39 0.00E+00 ~9,50E-03 -2.00E-02 -2.93E-02 -3.98E-02
38 0.00E+00 -8.46E-03 -1.81E-02 -2.68B-02 -3.66E-02
37 0.00E+00 -6.81E-03 -1.47E-02 -2.19E-02 -2.95E-02
386 0.00E+00 -4.29E-03 -9.65E-03 -1.46E-02 -1.93E-02
35 0.00E+00 1.94E-04 -8.79F-04 -3.20E-03 -4.35E-03
34 0.00E+00 9.91E-03 1.81E-02 2.07E-02 2.34B-02
33 0.00E+00 2.92E-02 5.81E-02 7.55E-02 8.83E-02
32 0.00E+00 4.24E-02 B.78E-02 1.20E-01 1.42B-01
31 0.00E+00 0.00E+00 0.00E+00 0.00E+0D 0.00E+00
30 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
29 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
28 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
27 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
26 0.00E+00 0.00E+00 0.00E+00 0.00B+00 0.00E+00
25 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
24 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
23 0.00E+00 0.00E+00 0.00E+00 0.06E+00 0.00B+00
22 0.00E+00 0.00E+00 0.00E+00 0.C0E+00 0.00E+00
21 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
20 0.00E+00 (.00E+00 0.00E+00 0.00E+00 0.00E+00
19 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
18 0.00E+00 0.00E+00 0.00B00 0.00E+00 0.00E+00
17 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
16 0.00E+00 -2.19E-04 -2.00B-03 -1.94E-03 -2.976-03
15 0.00E+00 -9,84F-04 -3.85E-03 -4.93E-03 ~7.69E-03
14 0.00E+00 -1.69E-03 -5.38E-03 —7.64E-03 -1.19E-02
13 0.00E+00 -1.43E-03 -4.776-03 -6.94E-03 -1.13E-02
12 0.00E+00 -7.636-04 -3.27E-03 -4,45E-03 —7.45E-03
11 0.00E+H00 -3.85E-04 -2.39E-03 -2.83E-03 -4.67E~03
10 0.00E+00 1.47E-04 -1.15E-03 ~7.66E-04 -1.70E-03
9 0.00B+00 1.26E-04 -1.08E-03 -4.14E-04 -8.97E-04
8 0.00E+00 -2.99E-05 ~1.35E-03 -7.39E-04 -1.21E-03
7 0.00E+00 -4.90E-04 -2.30E-03 -2.14E-03 -3.02E-03
6 0.00E+00 -1.01E-03 ~3.39E-03 ~3.76E-03 -5.16E-03
5 0.00E+00 -1.29E-03 -4.07E-03 -4.85E-03 -6.7T4E-03
4 0.00E+00 -1.08E-03 -3.85E-03 -4.53E-03 -6.51E-03
3 0.00E+00 1.57E-05 -1.86E-03 -1.63E-03 -3.04E-03
2 0.00E+00 5.546-04 -7.21E-04 -1.90E-04 -1.266-03
1 0.00E+00 0.00E+00 0.00E+00 0.008+00 0.00E+00




JNC TN9400 2000-052

F4—4 TRHF-T7ANVHFE

ok TEEEV (m/5) 28 ) S Aok

AT 1500
= k=
51
50
49
48
47
46
45
44
43
42
41
40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25
24
23
22
21
20
19
18
17
16
15
14
13
12
11
10

— DL o Y~ OO

"R
1
0.00E+00
-1.16E-02
-2.48E-02
—-4.26E-02
-6.12E-02
-7.98E-02
-9.81E-02
~1.16E-01
-1.34E-01
-1.53E-01
-1.72E-01
-1.92E-01
-2.13E-01
-2.34E-01
-2.54E-01
-2.71E-01
-2.78E-01
—-2.71E-01
-2.30E-01
—-1.45E-01
0.00E+00
0.00E+0C
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+0C
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
6.02E-02
4.63E-03
1.86E-02
-5.02E-03
-8.30E-04
-1.10E-02
-1.00E-02
-1.30E-02
-1.47E-02
-1.57E-02
-2.29E-02
-2.23E-02
-3.81E-02
-2.40E-02
—-5.76E-02
0.00E+00

:3.627e+000 #

2
0.00E+00
-1.16E-02
-2.48E-02
-4.26E-02
-6.12E-02
-7.98E-02
-9.81E-02
-1.16E-01
-1.34E-01
-1.53E-01
-1.72E-01
-1.92E-01
-2.136-01
—-2.34E-01
-2.54E-01
—-2.71E-01
~2.78E-01
—-2.7T1E-01
-2.30E-01
-1.45E-01
0.00E+00
0.00E+HI0
0.00E+H0
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
6.02E-02
4.63E-03
1.86E-02
—-5.02E-03
-8.30E-04
-1.10E-02
-1.00E-02
-1.30E-02
-1.47E-G2
-1.57E-02
-2.29E-02
-2.23E-02
~3.81E-02
-2.40E-02
-5.76E-G2
0.00E+00

3
0.00E+00
~7.98E-03
~1.85E-02
-3.16E-02
-4.51E-02
-b.87E-02
-7.23E-02
—-8.63E-02
-1.01E~01
-L.17E-01
-1.34E-01
-1.53E-01
-1.73E-01
~1.94E-01
-2.14E-01
-2.31E-01
-2.40E-01
-2.38E-01
-2.06E-01
-1.33E-01
0.00E+00
0.00E+00
C.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
6.05E-02
5.06E-03
1.85E-02
-5.77E-03
-2.44E-03
-1.27E-02
-1.20E-02
-1.45E-02
-1.60E-02
-1.65E~-02
-2.32E-02
-2.22E-02
-3.79E-02
—-2.37E-02
~5.76E~-02
0.00E+00

4
0.00E+Q0
-2.54E-03
-8.90E-03
-1.53E-02
-2.23E-02
-2.96E-02
-3.78E-02
-4.71E-02
~-5.82E-02
-7.13E-02
-8.68E-02
-1.05E-01
-1.25E-01
-1.46E-01
-1.66E-01
-1.83E-01
~1.90E-01
-1.90E-01
-1.67E-01
-1.12E-01
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.0CE+00
0.00E+00
6.07E-02
5.49E-03
1.83E-02
-6.86E-03
-5.09E-03
-1.53E-02
-1.50E-02
~-1.71E-02
-1.82E-02
-1.81E-02
-2.43E-02
-2.27E-02
-3.81E-02
-2.34E-02
-5.75E-02
0.00E+00

5
0.00E+00
2.77E-03
3.90E-04
4.05E-04

—9.83E-04
-2.90E-03
-6.63E-03
~1,24E-02
~2.09E-02
-3.24E-02
-4.73E-02
—6.55E-02
-8.63E-02
-1.08E-01
-1.28E-01
-1.44E-01
-1,50E-01
-1.49E-01
-1.28E-01
-8.84E-02
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00

6.12E-02

6.13E-03

1.80E-02
—-8.23E-03
-8.31E-03
-1.83E-02
-1.84E-02
~2.02E-02
—-2.09E-02
-2.04E-02
-2.59E-02
-2.378-02
~3.85E-02
—-2.34E-02
-5.76E-02

0.00E+00

I--53




JNC TN9400 2000-052

F4—5 TAF-77ANHAE ok BEE(K) BRIZTR ook

RF 7 1500 B#1:3.527e+000 # FHEIREE: 5.572e+002 K

= 1 2 3 4 5
51 5.45E+02 5.45B+02 5.49E+02 5.53E+02 5.56E+02
50 5.45E+02 5.45E+02 5.49E+02 5.53E+02 5.56E+02
49 5.458+02 5.45E+02 5.49E+02 5.53E+02 5.57E+02
48 5,46E+02 5.46E+02 5.50E+02 5.54E+02 5.58E+02
47 5.46E+02 5.46E+02 5.50B+02 5.55E+02 5.59F+02
46 5.46E+02 5.46E+02 5.51E+02 5.56E+02 5.60E+02
45 5.47E+02 5.47E+02 5.51E+02 5.57E+02 5.62E+02
44 5,47E+02 '5.47E+02 5.52E+02 5.58B+02 5.63E+02
43 5.48E+02 5.48E+02 5.53B+02 5.59E+02 5.65E+02
42 5.48E+02 5.48E+02 5.53E+02 5.60E+02 5.67E+02
41 5.49E+02 5.49E+02 5.54E+02 5.61E+02 5.68E+02
40 5.49E+02 5.49E+02 5.55E+02 5.62E+02 5.69E+02
39 5.50E+02 5.50E+02 5.56E+02 5.63E+02 5.70E+02
38 5.50E+02 5.50E+02 5.56E+02 5.64E+02 5.71E+02
37 5.51E+02 5.51E+02 5.57E+02 5.64E+02 5.7T1E+02
36 5.53E+02 5.53E+02 5.58E+02 5.66E+02 5.72E+02
35 5.54E+02 5.54E+02 5.60E+02 5.66E+02 5.71E+02
34 5.43E+02 5.43E+02 5.47E+02 5.53E+02 5.57E+02
33 5.155+02 5.15E+02 5.18E+02 5.24E+02 5.30E+02
32 5.71E+02 5.71E+02 5,T4E+02 5.80E+02 5.88E+02
31 8.73E+02 8.73E+02 8.73E+02 8.73E+02 8.73E+02
30 8.73E+02 8.73E+02 8.73F+02 8.73E+02 8.73E+02
29 8.73E+02 8.73E+02 8.73E+02 8.73E+02 8.73E+02
28 8.73E+02 8.73E+02 8.73E+02 8.73E+02 8.73E+02
27 8.73E+02 8.73E+02 8.73E+02 8.73E+02 8.73E+02
26 8.73E+02 8.73E+02 8.73E+02 8.73E+02 8.73E+02
25 8.73E+02 8.73E+02 8.73E+02 8.73E+02 8.73E+02
24 8.73B+02 8.73E+02 8.73E+02 8.73E+02 8.73E+02
23 8.73E+02 8.73E+02 8.736+02 8.73E+02 8.73E+02
22 8.73E+02 8.73E+02 8.73E+02 8.73E+02 8.73E+02
21 8.73E+02 8.73E+02 8.73E+02 8.73E+02 8.73E+02
20 7.73E+02 7.73E+02 7.73E+02 7.73E+02 7.73E+02
19 7.738+02 7.73E+02 7.73E+02 7.736+02 7.73E+02
18 7.73E+02 7.73E+02 7.73E+02 7.73E+02 7.73E+02
17 7.73E+02 7.73E+02 7.73E+02 7.73E+02 7.73E+02
16 6.17E+02 6.17E+02 6.17E+02 6.17E+02 6.16E+02
15 5.58E+02 5.58E+02 5.58E+02 5.58E+02 5.57TE+02
14 5.23E+02 5.23E+02 5.24E+02 5.24E+02 5.24E+02
i3 5.12E+02 5.12E+02 5.13E+02 5.13E+02 5.13E+02
12 5.06E+02 5.065+02 5.06E+02 5.06E+02 5.07E+02
11 5.02E+02 5.02E+02 5.02E+02 5.02E+02 5.02E+02
10 4.99E+02 4.99E+02 4,99E+02 4.99E+02 4,99E+02
9 4.97E+02 4.97E+02 4.97B+02 4.97E+02 4.96E+02
8 4.95E+02 4.95E+02 4.95E+02 4.94E+02 4.94E+02
7 4.93E+02 4,93E+02 4.93E+02 4,92E+02 4,926+02
6 4.91E+02 4.91E+02 4.91E+02 4.90E+02 4.90E+02
5 4.89E+02 4.89E+02 4.89E+02 4.89E+02 4.88E+02
4 4.87E+02 4,87E+02 4.87TE+02 4.87E+02 4.86E+02
3 4.85E+02 4.85E+02 4.84E+02 4.84E+02 4.83E+02
2 4.81E+02 4.81E+02 4,81E+02 4,80E+02 4.80E+02
1 4.73E+02 4.736+02 4.73B+02 4.73E+02 4,73E+02




JNC TN9400 2000-052

2A—6 FAF-T7ANHAE ek FEEE) (Pa) ZEF D Fasek

AT 500 i3 3.527e+000 # EHEN: 1.764e+004 Pa
F E 1 2 3 4 5
51 3.B1E-02 3.80E-02 3.82E-02 3.83E-02 3.85E-02
50 3.81E-02 3.80E-02 3.82E-02 3.83E-02 3.85E-02
49 3.82B-02 3.81E-02 3.82E-02 3.82E-02 3.838-02
48 3.81E-02 3.81B-02 3.81E-02 3.81E-02 3.82E-02
47 3.80B-02 3.80E-02 3.80B-02 3.79E-02 3.80E-02
46 3.78E-02 3.78E-02 3.78B-02 3.77E-02 3.77TE-02
45 3.76E-02 3.75E-02 3.75E-02 3.75E-02 3.75E-02
44 3.73E-02 3.72E-02 3.72E-02 3.718-02 3.71E-02
43 3.69E-02 3.68E-02 3.688-02 3.67B-02 3.67E-02
42 3.64E-02 3.635-02 3.636-02 3.63E-02 3.62E-02
41 3.58E-02 3.57E-02 3.57E-02 3.576-02 3.56E-02
40 3.61E-02 3.51E-02 3.50B-02 3.50E-02 3.49E-02
39 3.43B-02 3.426-02 3.42E-02 3.41E-02 3.40E-02
38 3.34E-02 3.33E-02 3.33E-02 3.31E-02 3.30E-02
37 3.24E-02 3.23E-02 3.226-02 3.20B-02 3.19E-02
36 3.15E-02 3.14E-02 3.13E-02 3.10E-02 3.08E-02
35 3.10E-02 3.09B-02 3.06E-02 3.02E-02 2.98E-02
34 3.13E-02 3.12E-02 3.06E-02 3.01E-02 2.96E-02
33 3.31E-02 3.30E-02 3.20E-02 3.10E-02 3.01E-02
32 3.91E-02 3.90E-02 3.75E-02 3.59E-02 3.426-02
31 3.91E-02 3.90E-02 3.75E-02 3.59E-02 3.42B-02
30 2.88E-02 2.87E-02 2.80E-02 2.69E-02 2.57E-02
29 2.02E-02 2.01E-02 1.96E-02 1.88E~02 1.77E-02
28 1.26E-02 1.258-02 1.21B-02 1,14E-02 1.04B-02
27 5.86B-03 5.80E-03 5.40E-03 4.74E-03 3.81E-03
26 ~-1.13E-04 -1.77E-04 ~5.39B-04 -1.15E-03 -2.01E-03
25 -5.41E-03 -5.48E-03 -5.81E-03 -6.37FE-03 -7.15E-03
24 -1.01E-02 _ -1.02E-02 -1.05E-02 -1.10E-02 -1.17E-02
23 -1.43E-02 -1.44E-02 -1.46E-02 -1.51E8-02 -1.57E-02
22 -1.80E-02 -1.81F-02 -1.838-02 -1.87E-02 -1.93E-02
21 -2.14E-02 -2.15E-02 -2.17B-02 ~2.20E-02 -2.24B-02
20 -2,27E-02 -2,28E-02 -2.30B-02 -2.32E-02 -2,356-02
19 -2.48B-02 -2.49E-02 -2.50B8-02 -2.51E-02 -2.54F-02
18 -2.68E-02 -2.69E-02 -2,69E-02 -2.70E-02 -2.71E-02
7 -3.05B-02 -3.05E-02 -3.05B-02 -3,05E-02 -3.06E-02
16 -3.05B-02 -3.05E-02 -3.05E~02 -3.05E-02 -3.05E-02
15 -3.34E-02 -3.356-02 ~3.34B-02 -3.34E-02 -3.34E-02
14 -3.17E-02 -3.17E-02 -3.17E-02 -3.17E-02 -3.16B-02
13 -3.08B-02 -3.09E-02 -3.09B-02 -3.09E-02 -3.09B-02
12 ~2.87E-02 -2.88E-02 -2.88E-02 -2.88E-02 -2,88E-02
11 -2.70E-02 -2.7T1E-02 -2.716-02 ~2.71E-02 -2.71E-02
10 -2,47E-02 -2.48B-02 -2.476-02 -2.48E-02 -2.48E-02
9 -2.25E-02 -2,26E-02 -2.25E-02 -2.26E-02 -2.26E6~02
8 ~1.99E-02 -2.00E-02 -2.00E-02 -2.00B-02 -2.01E-02
7 -1.75E-02 -1.75B-02 -1.75E-02 -1.76E-02 ~1,76E-02
6 -1.46B-02 -1.468-02 -1.468-02 ~1.46E-02 -1.46B-02
5 -1.20E-02 -1.21E-02 -1.20B-02 -1.21E~02 -1.21E-02
4 -8.60E-03 -8.66E-03 -3,60E-03 = -B.62E-03 -8.57E-03
3 -6.59E-03 -6.65E-03 -6.58E-03 ~6.59E-03 -6.52E-03
2 -1.80E-03 -1.87E-03 -1.798-03 -1.78E-03 -1.68E-03
1 -1.74E-03 -1.80E-03 -1.72E-03 -1.726-03 -1.63E-03
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JNC TN9400 2000-052

$4—7 TREF-T7AVEAE el ERSE ERSMH (1/2) %

AF w7 :500 B2 :3.527e+000 #

__...% 1E_

= = 1 2 3 4
51 9.98E-01 9,98E-01 9.98E-01 9.97E-01
50 9.98E-01 9.98E-01 9.98F-01 9.97E-01
49 9.98E-01 9.98E-01 9.93E-01 9,97E-01
48 9.98E-01 9.98E-01 9.,98E-01 9.97E-01
47 5.98E-01 9.98E~01 9.98E-01 9,97E-01
46 9.98E-01 9.98E-01 9.98E-01 9.97E-01
45 9.98F-01 9.98E-01 9,98E-01 9.97E-01
44 9.98E-01 9,98E-01 9.98E-01 9.97E-01
43 9.98E-01 9.98E-01 9.98E-01 9.97E-01
42 9.98E-01 9.98E-01 9.98E-01 9.97E-01
41 9.98E-01 9.98E-01 9.98E-01 9.97E-01
40 9.98E-01 9.98E-01 9.98E-01 9,97E-01
39 9.98E-01 9.98E-01 9.97E-01 9.97E-01
38 9.98E-01 9.98E-01 g97E-01 - 9.97B-01
37 9.98E-01 9.98E~01 9.97E-01 9.97E-01
36 9.97E-01 9.97E-01 9.97E-01 9.96E-01
35 9.97E-01 9.97E-01 9,97E-01 9.97E-01
34 1.00E+00 1.00E+00 1.00E+00 1.00E+00
33 1.00E+00 1.00E+00 1.00E+00 1.00E+00
32 8.61E-01 B.61E-01 8.57B-01 8.50E-01
31 2.60E-01 2.60E-01 2.60E-01 2.60E-01
30 2.60B-01 2.60E-01 2.60E-01 2.60B-01
29 2.60E-01 2.60E-01 2.60E-01 2.60E~01
28 2.60E-01 2.60E-01 2.60E-01 2.60E-01
27 2.60E-01 2.60E-01 2.60E-01 2.60E-01
26 2.60E-01 2.60E-01 2.60E-01 2.60E-01
25 2.60E-01 2.60E-01 2.60E-01 2.60E-01
24 2.60E-01 2.60E-01 2.60E-01 2.60E-01
23 2.60E-01 2.60E-01 2.60E-01 2.60E-01
22 2.60E-01 2.60E-01 2.60E-01 2.60E-01
21 2.60E-01 2.60E-01 2.60E-01 2.60E-01
20 1.00E+00 1.00B+00 1.00E+00 1.00E+00
19 1.00E+00 1.00E+00 1.00E+00 1.00E+00
18 1.00E+00 1.00E+00 1.00E+00 1.00E+00
17 1.00E+00 1.00E+00 1.00E+00 1.00E+00
16 1.00E+00 1.C0E+00 1.00E+00 1.00E+00
15 1.00E+00 1.00E+00 1.00E+00 1.00E+00
14 1.00E+00 1.00E+00 1.00E+00 1.00E+00
13 1,00E+00 1.00E+00 1.00E+00 1.00E+00
12 1.00E+00 1.00E+00 1.00E+00 1.00E+00
11 1.00E+00 1.00E+00 1.00E+00 1.00E+00
10 1.00E+00 1.00E+00 1.00E+00 1.00E+00
9 1.00E+00 1.00E+00 1.00E+00 1.00E+00
8 1.00E+00 1.00E+00 1.00E+00 1.00E+00
7 1.00E+00 1.00E+00 1.00E+00 1.00E+00
6 1.00E+00 1.00E+00 1.00E+00 1.00E+00
5 1.00E+00 1.00E+00 1.00E+00 1.00E+00
4 1.00B+00 1.00E+00 1.00E+00 1.00E+00
3 1.00E+00 1.00E+00 1.00E+00 1.00E+00
2 1.00E+00 1.00E+00 1.00E+00 1.00E+00
1 1.00E+00 1.00E+00 1.00E+00 1.00E+00

5
9.97E-01
9.97E-01
9.97E-01
9.97E-01
9.97E-01
9.97E-01
9.97E-01
9.97E-01
9.97E-01
9.97E-01
9.97E-01
9.97E-01
9.97E-01
9.97E-01
9.96E-01
9.96E-01
9.97E-01
1.00E+00
1.00E+00
8.39E-01
2.60E-01
2.60E-01
2.60E-01
2.60E-01
2.60E-01
2.60E-01
2.60E-01
2.60E-01
2.60E-01
2.60E-01
2.60E-01
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+(0
1.00E+00
1.00E+00
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JNC TNS9400 2000-052

F4—T TAF-T7AAVHAP] ol ERSR TR (2,/2) sk

—5% 2 —

J= I= 1 2 3 4 5
51 1.75E-03 1.75E-03 2.19B-03 2.60E-03 2.85E-03
50 1.75E-03 1.75E-03 2.19E-03 2.60E-03 2.85E-03
49 1.78E-03 1.78E-03 2.22E-03 2.64E-03 2.88E-03
48 1.81E-03 1.81E~-03 2.27E-03 2.69E-03 2.93E-03
47 1.85E-03 1.85E-03 2.32E-03 2.74E-03 2.97E-03
46 1.8BE-03 1.88E~03 2.36E-03 2.78E-03 3.00E-03
45 1.92B-03 1.92E-03 2.40E-03 2.82E-03 3.04E-03
44 1.94E-03 1.94E-03 2.43E-03 2.86E-03 3.07E-03
43 1.97E-03 1.97E-03 2.46E-03 2.89E-03 3.12E-03
42 2.00E-03 2.00E-03 - 2.48E-03 2.92E-03 3.17E-03
41 2.02E-03 2.02E-03 2.52E-03 2.96E-03 3.23E-03
40 2.05E-03 2.05E-03 2.55E-03 3.01E-03 3.30E-03
39 2.07E-03 2.07E-03 2.57E-03 3.04E-03 3.36E-03
38 2.05E-03 2.05E-03 2.56E-03 3.04E-03 3.41E-03
37 2.13B-03 2.13E-03 2,65E-03 3.16E-03 3.56E-03
36 2.70E-03 2.70E-03 3.20E-03 3.67E-03 4.01E-03
35 2.57TE-03 2.57E~03 2.94E-03 3.22E-03 3.35E-03
3 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
33 0.00E+00 0.00E+00 0.00E+00 0.0CE+00 0.00E+00
32 1.40E-01 1.40E-01 1.43E-01 1.50E-01 1.61E-01
31 7.40E-01 7.40E-01 7.40E-01 7.40E-01 7.40E-01
30 7.40E-01 7.40E-01 7.40E-01 7.40E-01 7.40E-01
29 7.40E-01 7.40B-01 7.40E-01 7.40E-01 7.40E-01
28 7.40E-01 7.40E-01 7.40E-01 7.40E-01 7.40E-01
27 7.40E-01 7.40E-01 7.40E-01 7.40E-01 7.40B-01
26 7.40E-01 7.40E-01 7.40E-01 7.40E-01 7.40E-01
25 7.40E-01 1.40E-01 7.40E-01 7.40B-01 7.40E-01
24 7.40E-01 7.40E-01 7T.40E-01 7.40E-01 7.40E-01
23 7.40E-01 7.40E-01 7.40E-01 7.40E-01 7.40E-01
22 7.40E-01 7.40E-01 7.40E-01 7.40E-01 7.40E-01
21 7.40E-01 7.40E-01 7.40E-01 7.40E-01 7.40E-01
20 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
19 0.00E+00 0.00E+00 0.G0E+00 0.00E+00 0.00E+00
18 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
17 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
16 1.62E-10 1.62E-10 2.33E-10 3.26E-10 4.31E-10
15 2.26E-10 2.26E-10 3.31E-10 4.34E-10 1.59E-10
14 2.91E-10 2.91E-10 4,33E-10 5.54E-10 4,95E-11
13 3.09E-10 3.09E-10 4.57E-10 5.69E-10 1.07E-11
12 3.08E-10 3.08E~10 4.47E-10 5.BTE-10 2.13E-10
i1 2.96E-10 2.96E-10 4,25E-10 5.44E-10 3.68E-10
10 2.71E-10 2.7T1E-10 3.87E-10 5.22E-10 5.38E-10

9 2.41E-10 2.41E~10 3.42E-10 4,75E-10 5.78E-10
8 2.09E-10 2.09E-16 2.92E-10 4.05E-10 5.14E~10
7 1.75E-10 1.75E-10 2.41E-10 3.28E-10 4.08E-10
6 1.43E-10 1.43E-10 1.94E-10 2.67E-10 3.06E-10
5 1.08E-10 1.09E-10 1.46E-10 1.90E-10 2.17E-10
4 7.96E-11 7.96E-11 1.05E-10 1.35E-10 1.53E-10
3 4.74E-11 4,74E-11 6.16E-11 7.88E-11 9.01E-11
2 2.56E-11 2.56E-11 3.27E-11 4,20E-11 4.91E-11
1 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00




JNC TN9400 2000-0562

#4—8 TARX-T7ANVHEAP] e Sy BEE (ke/m3) AT (1,/2) o

AFo7 500

—8 1FE—

J= I=
51
50
49
48

46
45
44
43
42
41
40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25
24
23
22
21
20
19
18
17
16
15
14
13
12
i1
10

(=]

DT L R N -] OO

47

B :3.527e+000 £

1
1.56E-01
1.56E-01
1.55E-01
1.55E-01
1.55E-01
1.55E-01
1.55E-01
1.55E-01
1.55E-01
1.55E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.53E-01
1.53E-01
1.56E-01
1.65E-01
1.40E-01
4.83E-02
4.83E-02
4.83E-02
4.83E-02
4.83E-02
4.83E-02
4.83E-02
4.83E-02
4,83E-02
4.83E-02
4.83E-02
1.10E-01
1.10E-01
1.10E-01
1.10E-01
1.37E-01
1.52E-01
1.62E-01
1.65E-01
1.68E-01
1.69E-01
1.70E-01
1.71E-01
1,71E-01
1.72E-01
1.73E-01
L73E-01
1.74E-01
1.75E-01
L.76E-01
1.79E-01

2
1.56E-01
1.56E-01
1.55E-01
1.55E-01
1.55E-01
1.55E-01
1.55E-01
1.55E-01
1.55E-01
1.55E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.53E-01
1.53E-01
1.56E-01
1.65E-01
1.40E-01
4.83E-02
4.83E-02
4.83E-02
4.83E-02
4.83E-02
4.83E-02
4.83E-02
4.83E-02
4.836-02
4.83E-02
4.836-02
1.10E-01
1.10E-01
1.10E-01
1.10E-01
1.37E-01
1.52E-01
1.62E-01
1.65E-01
1.68E-01
1.69E-01
1.70E-01
L.71E-01
1.71E-01
1.72E-01
1.73E-01
1.73E-01
1.74E-01
1.75E-01
1.76E-01
1.79E-01

3
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.63E-01
1.53E-01
1.53E-01
1.536-01
1.52E-01
1.52E-01
1.52E-01
1.52E-01
1.51E-01
1.55E-01
1.64E-01
1.39E-01
4.83E-02
4.83E-02
4.83E-02
4.83E-02
4.83E-02
4.83E-02
4.83E-02
4.83E-02
4 83E-02
4.838-02
4.83E-02
1.10E-01
1.10E-01
1.10E-01
1.10E-01
1.37E-01
1.52E-01
1.62E-01
1.65E-01
1.68E-01
1.69E-01
1.70E-01
L.71E-01
L.71E~01
1.72E-01
1.73E-01
1.73E-01
1.74E-01
1.75E-01
1.768-01
1.79E-01

4
1.53E-01
1.53E-01
1.53E-01
1.63E-01
1.53E-01
1.52E-01
1.52E-01
1.52E~01
1.52E-01
1.51E-01
1.51E-01
1.51E-01
1.50E-01
1.50E-01
1.50E-01
1.50E-01
1.50E-01
1.53E-01
1.62E-01
1.38E-01
4.83E-02
4,83E-02
4.83E-02
4.83E-02
4.838-02
4.83E-02
4.83E-02
4.83E-02
4.83E-02
4.83E-02
4.83E-02
1.10E-01
1.10E-01
1.10E-01
1.10E-01
1.37E-01
1.52E-01
1.62E-01
1.65E-01
1.68E-01
1.69E-01
1.70E-01
1.71E~01
1.72E-01
1.72E-01
1.73E-01
1.74E-01
1.74E~01
1.75E-01
1.77E-01
1.79E-01

5
1.52E-01
1.52E-01
1.52E-01
1.52E-01
1.52E-01
1.51E-01
1.51E-01
1.50E-01
1.50E-01
1.49E-01
1.49E-01
1.495-01
1.49E-01
1.48E-01
1.48E-01
1.48E-01
1.48E-01
1.52E-01
1.60E-01
1.35E-01
4.83E-02
4.83E-02
4.83E-02
4,83E-02
4.83E-02
4.83E-02
4.83E-02
4.83E-02
4.83E-02
4.83E-02
4.83E-02
1.10E-0%
1.10E-01
1.10E-01
1.10E-01
1.38E-01
1.52E-01
1.62E-01
1.65E-01
1.67E-01
1.69E-01
1.70E-01
1.71E-01
1.72E-01
1.72E-01
1.73E-01
1.74E-01
1.75E-01
1.75E-01
1.77E-01
1.79E-01
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JNC TN9400 2000-052

F4d—8 TAF-T7ANHIF LB E (kg/m3) ZERSAR (2./2) sk

—% a—
I- I=

51
50
49
48
47
46
45
44
43
42
41
40
39
38
37
36
35
34
33
32
31
30
29
28
21
26
25
24
23
22
21
20
19
18
17
16
15
14
13
12
11
10

O

N W O -0

1
2.72B-04
2.72E-04
2.76E-04
2.82E-04
2.88E-04
2.93E-04
2.97E~-04
3.02E-04
3.05E-04
3.09E-04
3.13E-04
3.17E-04
3.19E-04
3.16E-04
3.28E-04
4.15E-04
3.94E-04
0.00E+00
0.00E+00
2.27E-02
1.37E-01
1.37E-01
1.37E-01
1.37E-01
1.37E-01
1.37E-01
1.37E~01
1L.37E-01
1.37E-01
1.37E-01
1.37E-01
0.00E+00
0.00E+00
0.00E+00
0.00E+00
2.22E-11
3.44E-11
4,71E-11
5.11E-11
5.17E-11
5.00E-11
4.60E-11
4.11E~11
3.57TE-11
3.01E-11
2.46E-11
1.89E-11
1.39E-11
8.30E-12
4.51E-12
0.00E+00

2
2.72E-04
2.72E-04
2.76E-04
2.82E-04
2.88E-04
2.93E-04
2.97E-04
3.02E-04
3.06E-04
3.09E-04
3.13E-04
3.17E-04
3.19E-04
3.16E-04
3.28E-04
4.15E-04
3.94E-04
0.00E+00
0.00E+00
2.27TE-02
1.37E-01
1.37E-01
1.37E-01
1.37E-01
1.37E-01
1.37E-01
1.37E-01
1.37E-01
1.37E-01
1.37E-01
1.37E-01
0.00E+00
0.00E+00
0.00E+00
0.00E+00
2.22E-11
3.44E-11
4.71E-11
5.11E-11
5.1TE-11
5.00E-11
4.60E-11
4.11E-11
3.57E-11
3.01E-11
2.46E-11
1.89E-11
1.39B-11
8.30BE-12
4.518-12
0.00E+00

3
3.38E-04
3.38E-04
3.44E-04
3.51E-04
3.58E-04
3.64E-04
3.69E-04
3.74E-04
3.78E4
3.82E-04
3.86E—04
3.90E-04
3.92E-04
3.80E-04
4.04E-04
4.87E-04
4.46E-04
0.00E+00
0.00E+00
2,.32B-02
1.37E-01
1.37E-01
1.37E-01
1.37E-01
1.37E-01
1.37E-01
1.37E-01
1.37E-01
1.37E-01
1.37E-01
1.37E-01
0.00E+00
0.00E+00
0.00E+00
0.00E+00
3.19E-11
5.03E-11
7.02E-11
7.57E-11
7.49E-11
7.18E-11
6.57E~11
5.83E-11
5.00E-11
4.15E-11
3.34E-11
2.54E-11
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