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The purpose of this numerical experiment is to learn about the field
distribution of potential, current and dissipation in a miniature half cell
test jig.

This knowledge helps the researcher to better understand where to
place or not place a reference electrode.

Nelson Research, Inc. 2142 — N. 88t St. Seattle, WA. 98103 USA 206-498-9447 Craigmail @ aol.com




= HalfCellTestJig01B00 - Windows Picture and Fax Viewer

| Eléct_rode

10

Reference
Electrode

Electrolyte
Solution

L
indows Explares - [ Microsoft PowerPaint ... | . America e 9,00, @ lf' l:)( "3 W LA 12001 pM
L

Half CeII Test Jlg Geometry Electrode

Nelson Research, Inc. 2142 — N. 88t St. Seattle, WA. 98103 USA 206-498-9447 Craigmail @ aol.com




Conduction in a Test Fixture 11:3
-3 | 1 ] | ] Flf

1.00
0.95
0.90
0.85
0.80
0.75
0.70
0.65
0.60
0.55
0.50
0.45
0.40
0.35
030
0.25
0.20
0.15
0.10
0.05
0.00

HalfCellTestlig01B: Grid#2 P2 Nodes=801 Cells=378 RMS Enr= 0.0018

A ma A

Potential Field Distribution — Contour Plot

Nelson Research, Inc. 2142 — N. 88™ St. Seattle, WA. 98103 USA 206-498-9447 Craigmail @ aol.com




Conduction m a Test Fixture 11:52:04 7/20/07
FlexPDE 5.0.10

U
(<0.02.-0.04, 30.)

1.00
0.95
0.90
0.85
0.80

0.75
0.70
0.65
0.60
0.55
0.50
0.45
0.40
0.35
0.30
0.25
0.20
0.15
0.10
0.05
0.00

HalfCellTestTig01B: Grid#2 P2 Nodes=801 Cells=378 RMS En= 0.0018
Integral= 4.512511e-5

Potential Field Distribution — 3D Plot

Nelson Research, Inc. 2142 — N. 88™ St. Seattle, WA. 98103 USA 206-498-9447 Craigmail @ aol.com




11:52:04 7/20/07

Conduction i a Test Fixture

FlexPDE 5.0.10

360.
330

300
270
240
10.
180.
150
120
90.0
600
30.0
0.00

Ty mm b
R T

S e w w w t —m —+ — — = = = %~ — & — - — — — =

-
Lk i it ety ey e e

>
T ke kb e ot b a4 = — = = — — —

o ey Mg e e e e T ™R TR TR T e TR TR ML L L i MM i mw i mw e e e e e e
R AR REAS S S e -
R it .
e R L T L L T -
W MR R M e e e e e o e o — — &~ —% %~ —F —% =
S % M MM M M m oM R E rh % R b = e e e e
. Wt T e T TR R MR RS R M RL e ML R WL M e e e L i me
B T T T

e-3

e-3

X

2 P2 Nodes

78 RMS En= 0.0018

3

801 Cells=

| aa
—

-

HalfCellTestJie01B: Grids

E Field Distribution — Vector Plot

| @ aol.com

igmai

2142 — N. 88t St. Seattle, WA. 98103 USA 206-498-9447 Cra

Nelson Research, Inc.




Conduction i a Test Fixture 11:32:04 7/20/07
e-3 ' FlexPDE 5.0.10

[
)
o

-6, -4, -2. 0. i
X e-3

HalfCellTestTig01B: Grid#2 P2 Nodes=801 Cells=378 RMS En= 0.0018
Integral= 8.927757e-3

E Field Magnitude Distribution — Contour Plot

Nelson Research, Inc. 2142 — N. 88™ St. Seattle, WA. 98103 USA 206-498-9447 Craigmail @ aol.com




11:52:04 7/20/07

Conduction in a Test Fixture

010

-
&5

FlexPDE

360.

330,

300.

270.
240.
210.

180

130

120.
00.0
60.0
30.0
0.00

e

e
T s T

Wy N

o

Y
w
w

W T e T e e e T e e e e e ww kb & & e =

w
-

. n

-

-

.

e-3

e-3

78 RMS En= 0.0018

3

=301 Cells=

P2 Nodes

72

HalfCellTestJig01B: Grid5

Current Density Distribution — Vector Plot

| @ aol.com

igmai

2142 — N. 88t St. Seattle, WA. 98103 USA 206-498-9447 Cra

Nelson Research, Inc.




Conduction mn a Test Fixture 11:52:04 7/20/07

3 FlexPDE 5.0.10
Jm
480.
450.

10

390.
360.
330.
300.
270.
240.
210.
180.
150.
120.
90.0
60.0
30.0
— 0.00

-6 4 -2 0 2 4 6
-

3

HalfCellTestJig01B: Grid#2 P2 Nodes=801 Cells=378 RMS En= 0.0018
Integral= 8.927757¢-3

Current Density Magnitude Distribution — Contour Plot

Nelson Research, Inc. 2142 — N. 88™ St. Seattle, WA. 98103 USA 206-498-9447 Craigmail @ aol.com




Conduction inn a Test Fixture 11:52:04 7/20/07
e-3 T ' ! ' ! ] FlexPDE 5.0.10

logl O(PowerDhss)

I 10.0
[ 9.50
r 9.00
I 8.50
B 5.00

7.50
7.00
6.50
6.00
3.50
5.00
4.50
4.00
3.50
3.00
2.50
2.00
1.50
1.00
0.50
0.00

104

X

HalfCellTestlig01B: Grid#2 P2 Nodes=801 Cells=378 RMS Enr= 0.0018
Integral=-1.561483e-3

Power Density Distribution — Log 10 - Contour Plot

Nelson Research, Inc. 2142 — N. 88t St. Seattle, WA. 98103 USA 206-498-9447 Craigmail @ aol.com




Conduction in a Test Fixture

11:52:04 7 120.-'0'-"
150 FlexPDE 5.0.10
Jim
from (0.0)
to (0.Ly})
a: Jm
120 1 |
50,1 1
60,7
3
30
0 }
0. 2 4 6. 8 10
¥

e-3
HalfCellTestTig01B: Grid#2 P2 Nodes=801 Cells=378 RMS En= 0.0018
Integral= 1.000008

Current Density Distribution — On Cell vertical Axis

Nelson Research, Inc.

2142 — N. 88™ St. Seattle, WA. 98103 USA 206-498-9447 Craigmail @ aol.com




Conduction m a Test Fixture
268 T———

11:52:04 7/20/07
-------- FlexPDE 5.0.10
Jm
from (-L1..1"Ly)
to (L1..1"Ly)
266 1 . . 1 .

a:Jm

86 4

T

86.2

86

858

0. 2.

X e-3

HalfCellTestJig01B: Grid#2 P2 Nodes=801 Cells=378 RMS En= 0.0018
Infeeral= () RAI468

Current Density Distribution — Near the Working Electrode

Nelson Research, Inc.

2142 — N. 88" St. Seattle, WA. 98103 USA 206-498-9447 Craigmail @ aol.com




Summary and Conclusions

A finite element model has been developed that allows insight into the nature
and magnitude of electric, current and power dissipation fields in a very
small half cell test jig

The model could be further developed in many further ways.
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