5. Conclusions

Gamma-densitometry tomography (GDT) and electrical-impedance tomography (EIT) systems have
been developed and applied to measure material distribution in two-phase and three-phase flows.
Two bubble-column test beds, one at laboratory scale and one at industrial scale, have been employed
to facilitate diagnostics development and validation. GDT and EIT have been applied to these test
beds and related experiments, and comparisons have been made with techniques such as level rise
(LR) and differential pressure (DP). When two techniques could be compared, fairly good to very good
agreement has been observed.

GDT is the most mature technique and is now routine in application. It has successfully measured
material distributions for gas-liquid flows in large steel-walled vessels. EIT is not as mature. While
applied successfully to measure the distribution of a dilute suspension of small insulating glass
spheres in water, EIT has not yet been completely successful in measuring material distributions in
gas-liquid bubble-column flow. Several factors have been identified where significant improvements
can be made. DP was found to be a reliable indicator of volumetrically averaged material-distribution
properties for bubble-column flow, at least when these properties do not vary strongly in the vertical
direction.




A. FEMEIT Files

The following files were used to generate one of the FEMEIT validation examples shown previously.
Some files have had portions removed for brevity.

nodelm. dat
441

1 0.996817E+00 0.784591E-01

2 0.987688E+00 0.156434E+00

3 0.972370E+00 (0.233445E+00
(some lines removed for brevity)
439 0.919545E-01 -.919545E-01
440 0.130043E+00 0.000000E+00
441 0.000000E+00 0.000000E+00
800

1 80 1 152

2 1 2 81

3 2 3 82
(some lines removed for brevity)
798 438 437 427
799 439 438 429
800 440 439 431

exinfo.dat

16

1 5
2 1¢
3 15
4 20
5 25
6 30
7 35
8 40
9 45
10 50
11 55
12 60
13 65
14 70
15 75
16 80
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exdata.dat
1 2 0.10000E+03

0.62400E+03 0.00000E+00 0.23600E+03 0.26900E+03
0.28400E+03 0.29300E+03 0.30000E+03 0.30600E+03
0.31000E+03 0.31400E+03 0.31900E+03 0.32300E+03
0.32900E+03 0.33700E+03 0.35200E+03 0.38500E+03
1 3 0.10000E+03
0.77700E+03 0.38900E+03 0.10000E+01 0.27200E+03
0.32000E+03 0.34300E+03 0.35900E+03 0.37300E+03
0.38300E+03 0.39100E+03 0.39900E+03 0.40900E+03
0.41900E+03 0.43500E+03 0.45800E+03 0.50600E+03
(some lines removed for brevity)
15 16 0.10000E+03
0.24200E+03 0.27700E+03 0.29100E+03 0.30000E+03
0.30700E+03 0.31200E+03 0.31800E+03 0.32200E+03
0.32700E+03 0.33100E+03 0.33700E+03 0.34600E+03
0.36000E+03 0.39400E+03 0.63100E+03 0.00000E+00

conpar.dat

0.8 0.1 1. 0.00001 0.00001 1.
50 4 4 2

0.3

.3

.99
.03

O O O OO

parcon.dat
0.80000E+00 0.10000E+00 0.10000E+01 0.10000E-04 0.10000E-04 0.10000E+01
50 4 4 2

0.28613E+00 -.48785E~07 1
0.98310E-01 -.35085E~06 2
~-.73243E+00 -.19771E~05 3
0.28811E+00 0.89886E-~06 4
0.99000E+00
0.30000E~01

nodcon.dat

1 0.28613E+00 -.48785E-07

2 0.28613E+00 -.48785E-07

3 0.28613E+00 -.48785E-07

(some lines removed for brevity)
439 0.28613E+00 -.48785E-07

440 0.28613E+00 -.48785E-07

- 441 0.28613E+00 -.48785E-07
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