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A\

ANSOFT General Procedure: 2D Electrostatic Problem
Follow this general procedure when using the simulator to solve 2D
problem:

1. Use the Solver command to specify which of the following electric or
magnetic field quantities to compute ( such as Electrostatic and
Magnetostatic )

Maxwell SV "electrode_1"

Executive Commands

Solutiona *

Define Model j‘ J

Setup Materials... ‘ J

QOQ000G
‘ J

Setup Executive Parameters jJ J

Setup Boundaries/Sources...

Jetup Solution Oprions... ! J

l

2. Use the Drawing command to select one of the following model type:

2D Modeler “electrode_1*
File Edit Reshape Boolean Object  Constraint  Model Window  Help

electrode_1 |Z| |E|D__<

ololelslelols; Slojelelalele:
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3. Use the Define Model command to access the following options:

Maxwell SV “electrode_1*

Executive Commands
‘ Solutions * ‘

Solver: Electrostatic + |

Dramwing: ¥¥ Plane ) |
Define Mod * | J
‘ Setup Materials... | J

CO0000CR0O
Setup Boundaries/Sources... I J
Jetup Executive Parameters # | J
Setup Solution Options... I J
Solwe |

4. Use the Setup Materials command to assign materials to all objects in
the geometric model.

Material Setup “electrode_1*

@ single Select

" Multiple Select

! |

o00000 jalals]

B =

Ohject Material

hackground air o
object3d copper
objectd copper

AlGantl ] A i

Fit &ll Fat

Zoom In ‘ Zoom Out

Material * ‘ 5 ;
Material Properties

Rel. Permittiwvity (Epd

Material Definition
Py Conductivif

TVACUUL External (Lock) .
water_distilled External (Lock) = Deriv. TNDERIVED Elec. Coercivity (E
water_fresh External (Lock) L - Elec. Retentivity (DY
Polarization [Py
r
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5. Use the Setup Boundaries/Sources command to define the boundaries
and sources for the problem.

2D Boundary/Source Manager “electrode 1"
File Edit sign Model  Window  Help

e N (o T TR D

SR RYENEY

oundary Az=sigme
sourcel voltage
SOourcez voltage

balloonl balloon

OOOOOOB-BOOOOOO

Maxwell ZD VWerzion 9.0.065V Copyright 1954-2002 Ansoft Corporation

ol xla [= ]

6. Use the Setup Executive Parameters command to instruct the simulator
to compute the following special quantities:

Maxwell SV “electrode_1"

Executive Conwmands
J Solutions ht ‘
Solver: Electrostatic + ‘
Drawing: w¥ Plane + ‘
Define Model !J J
Setup Materials... | J
CO0000R0

Setup Boundaries/Sources.

Setup Executiwve @J J

Setup Solution Options..

Solwve ‘
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7. Use the Setup Solution Options command to specify how the solution is
computed

Maxwell SV "electrode_ 1"

Executive Conmands
1 ‘ Solutions * |

solver: Electrostatic + |
Drawing: WY Plane + |
Define Model !‘ J
Setup Materials... | J
OO0 0
Setup Boundaries/Sources... | J

Setup Executiwe Parameters j| J

( Jetup Solution Options.. ) | J

Solve |

8. Use the Solve command to solve for the appropriate field quantities. For
electrostatic problems, the simulator computes ¢, the electric potential, from

which it derives E and D

Solve Setup

Jtarting Mesh: Current # Mamal Mesh... ‘

Solver Residual: le-005

Solwer Choice: & uto " Direct O ICCG

Solve for: ¥ Fields V¥ Parameters

W Adaptive Analysi=z
Fercent refinement per pass: 45

Stopping Criterion

Mumber of requested passes: =)

Percent error: 1

Suggested Walues

Cancel | Help |
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9. Use the Post Process command to analyze the solution, as follows:
= Plot the field solution. Common quantities (such as ¢ ,E and D) are

directly accessible from menu and can be plotted a number of ways.
For instance, you can display a plot of equipotential contours or you
can graph potential as a function of distance.

= Use the calcutors. The post processor allows you to take curls,
divergences, integrals, and cross and dot products to derive special
quantities of interest.

electrode_1 E”@@

E[Vin]

1.1795e4007
1061524007

9, 435724006
8.2562e+006

. 7.07658e+006
= 5.8973e+006

4. 7179e+006
- 3.5384e+006
»  2.358%9e+006
1.1785e+006
0.0000e+000
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MANHIN U

v = \ o
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o a ag .
HUUDI0IMSINANATINUUL coplanar discharge (D180 INTALUVY strip)

' a A a = = a s
ﬂ1ﬁ'l\‘i!!ﬁﬂQﬂ]ﬂ’)ﬁllﬂiﬂﬂﬁ"t!1an‘ll\l‘In1!11’6Nﬂ1§!ﬂﬁﬂﬂ!lﬂﬁﬂﬁ$ﬂ$ﬂ]1uaﬂﬂlﬂﬁﬂ!ﬁﬂi‘nﬁﬂ (V/m)

SZETAINEN 1k 3k 5k
(mm.) A B C D E A B C D E A B C D E
0.1 1.277E+05 2.555E+05 3.832E+05 6.387E+05 2.555E+05 3.832E+05 7.665E+05 1.149E+06 1.916E+06 7.665E+05 6.387E+05 1.278E+06 1.915E+06 3.193E+06 1.278E+06
0.2 1.321E+05 2.642E+05 3.964E+05 6.607E+05 2.642E+05 3.964E+05 7.928E+05 1.189E+06 1.982E+06 7.928E+05 6.607E+05 1.321E+06 1.982E+06 3.303E+06 1.321E+06
0.3 1.869E+05 3.739E+05 3.739E+05 5.608E+05 1.869E+05 5.608E+05 1.121E+06 1.121E+06 1.682E+06 5.608E+05 9.347E+05 1.868E+06 1.868E+06 2.803E+06 9.347E+05
0.4 1.191E+05 3.575E+05 3.575SE+05 5.958E+05 2.383E+05 3.575SE+05 1.072E+06 1.072E+06 1.787E+06 7.150E+05 5.959E+05 1.787E+06 1.787E+06 2.978E+06 1.192E+06
0.5 1.281E+05 3.843E+05 3.843E+05 6.406E+05 2.562E+05 3.843E+05 1.153E+06 1.153E+06 1.922E+06 7.687E+05 6.405E+05 1.922E+06 1.922E+06 3.203E+06 1.281E+06
0.6 1.798E+05 3.596E+05 3.596E+05 7.192E+05 1.798E+05 5.394E+05 1.078E+06 1.078E+06 2.157E+06 5.394E+05 8.990E+05 1.796E+06 1.796E+06 3.595E+06 8.990E+05
0.7 1.344E+05 2.689E+05 2.689E+05 8.068E+05 2.689E+05 4.034E+05 8.068E+05 8.068E+05 2.420E+06 8.068E+05 6.724E+05 1.345E+06 1.345E+06 4.033E+06 1.345E+06
0.8 1.289E+05 2.578E+05 2.578E+05 7.736E+05 2.578E+05 3.868E+05 7.736E+05 7.736E+05 2.320E+06 7.736E+05 6.447E+05 1.289E+06 1.289E+06 3.866E+06 1.289E+06
0.9 1.506E+05 3.013E+04 3.013E+05 9.040E+05 3.013E+05 4.520E+05 9.040E+05 9.040E+05 2.712E+06 9.040E+05 7.534E+05 1.778E+06 1.507E+06 4.520E+06 1.507E+06
1.0 1.639E+05 1.639E+05 1.639E+05 8.199E+05 3.279E+05 4.919E+05 4.919E+05 4.919E+05 2.459E+06 9.839E+05 8.199E+05 8.199E+05 8.199E+05 4.098E+06 1.640E+06
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U = 4‘ = d‘ \J " ag
ﬂ151\‘]!!ﬁﬂ\‘lﬂ1ﬂ’J13J!ﬂiElﬂiﬂ!13»1‘11/‘117‘11!Ni’)Nﬂ1§!‘l.]ﬁEl‘H!!l]ﬁ\ﬁ%ﬁl%?‘i'l\‘ﬁlﬂﬁ!!ﬂi!ﬂ!ﬁﬂiﬂiﬂ

ITYSANUNUN 1k 3k S5k
(mm.) A B C D E A B C D E A B C D E
0.2 1.191E+05 | 3.575E+05 | 3.575E+05 | 7.150E+05 | 2.383E+05 | 3.575E+05 | 1.072E+06 | 1.072E+06 | 2.145E+06 | 7.150E+05 | 5.959E+05 | 1.787E+06 | 1.787E+06 | 3.575E+06 | 1.192E+06
0.3 1.478E+05 | 2.957E+05 | 2.957E+05 | 5.914E+05 | 2.957E+05 | 4.436E+05 | 8.872E+05 | 8.872E+05 | 1.724E+06 | 8.872E+05 | 7.394E+05 | 1.479E+06 | 1.479E+06 | 2.857E+06 | 1.479E+06
0.4 1.121E+05 | 3.364E+05 | 3.364E+05 | 5.607E+05 | 2.242E+05 | 3.364E+05 | 1.009E+06 | 1.009E+06 | 1.682E+06 | 6.728E+05 | 5.607E+05 | 1.682E+06 | 1.682E+06 | 2.803E+06 | 1.121E+06
0.5 1.408E+05 | 2.816E+05 | 4.225E+05 | 5.633E+05 | 2.816E+05 | 4.225E+05 | 8.450E+05 | 8.450E+05 | 1.690E+06 | 8.450E+05 | 7.042E+05 | 1.408E+06 | 1.268E+06 | 2.817E+06 | 1.408E+06
0.6 1.185E+05 | 3.556E+05 | 3.556E+05 | 5.927E+05 | 2.371E+05 | 3.556E+05 | 1.067E+06 | 1.067E+06 | 1.778E+06 | 7.113E+05 | 5.927E+05 | 1.778E+06 | 1.778E+06 | 2.963E+06 | 1.186E+06
0.7 1.081E+05 | 3.243E+05 | 4.324E+05 | 5.405E+05 | 3.243E+05 | 3.243E+05 | 9.729E+05 | 1.297E+06 | 1.621E+06 | 9.725E+05 | 5.405E+05 | 1.622E+06 | 2.162E+06 | 2.702E+06 | 1.621E+06
0.8 1.015E+05 | 4.061E+05 | 4.061E+05 | 5.077E+05 | 3.046E+05 | 3.046E+05 | 1.218E+06 | 1.218E+06 | 1.523E+06 | 9.139E+05 | 5.077E+05 | 2.030E+06 | 2.030E+06 | 2.538E+06 | 1.523E+06
0.9 1.152E+05 | 3.458E+05 | 3.458E+05 | 4.611E+05 | 3.458E+05 | 3.458E+05 | 1.037E+06 | 1.037E+06 | 1.383E+06 | 1.037E+06 | 5.764E+05 | 1.728E+06 | 1.728E+06 | 2.305E+06 | 1.728E+06
1.0 1.073E+05 | 3.221E+05 | 4.295E+05 | 4.295E+05 | 3.221E+05 | 3.221E+05 | 9.665E+05 | 1.288E+06 | 1.288E+06 | 9.665E+05 | 5.369E+05 | 1.611E+06 | 2.147E+06 | 2.147E+06 | 1.611E+06
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TTYTANUYIUI 1k 3k Sk
(mm.) A B C D E A B C D E A B C D E
0.2 1.191E+05 | 3.575E+05 | 3.575E+05 | 7.150E+05 | 2.383E+05 | 3.575E+05 | 1.072E+06 | 1.072E+06 | 2.145E+06 | 7.150E+05 | 5.959E+05 | 1.787E+06 | 1.787E+06 | 3.575E+06 | 1.192E+06
0.3 1.478E+05 | 2.957E+05 | 2.957E+05 | 5.914E+05 | 2.957E+05 | 4.436E+05 | 8.872E+05 | 8.872E+05 | 1.724E+06 | 8.872E+05 | 7.394E+05 | 1.479E+06 | 1.479E+06 | 2.857E+06 | 1.479E+06
0.4 1.121E+05 | 3.364E+05 | 3.364E+05 | 5.607E+05 | 2.242E+05 | 3.364E+05 | 1.009E+06 | 1.009E+06 | 1.682E+06 | 6.728E+05 | 5.607E+05 | 1.682E+06 | 1.682E+06 | 2.803E+06 | 1.121E+06
0.5 1.408E+05 | 2.816E+05 | 4.225E+05 | 5.633E+05 | 2.816E+05 | 4.225E+05 | 8.450E+05 | 8.450E+05 | 1.690E+06 | 8.450E+05 | 7.042E+05 | 1.408E+06 | 1.268E+06 | 2.817E+06 | 1.408E+06
0.6 1.185E+05 | 3.556E+05 | 3.556E+05 | 5.927E+05 | 2.371E+05 | 3.556E+05 | 1.067E+06 | 1.067E+06 | 1.778E+06 | 7.113E+05 | 5.927E+05 | 1.778E+06 | 1.778E+06 | 2.963E+06 | 1.186E+06
0.7 1.081E+05 | 3.243E+05 | 4.324E+05 | 5.405E+05 | 3.243E+05 | 3.243E+05 | 9.729E+05 | 1.297E+06 | 1.621E+06 | 9.725E+05 | 5.405E+05 | 1.622E+06 | 2.162E+06 | 2.702E+06 | 1.621E+06
0.8 1.015E+05 | 4.061E+05 | 4.061E+05 | 5.077E+05 | 3.046E+05 | 3.046E+05 | 1.218E+06 | 1.218E+06 | 1.523E+06 | 9.139E+05 | 5.077E+05 | 2.030E+06 | 2.030E+06 | 2.538E+06 | 1.523E+06
0.9 1.152E+05 | 3.458E+05 | 3.458E+05 | 4.611E+05 | 3.458E+05 | 3.458E+05 | 1.037E+06 | 1.037E+06 | 1.383E+06 | 1.037E+06 | 5.764E+05 | 1.728E+06 | 1.728E+06 | 2.305E+06 | 1.728E+06
1.0 1.073E+05 | 3.221E+05 | 4.295E+05 | 4.295E+05 | 3.221E+05 | 3.221E+05 | 9.665E+05 | 1.288E+06 | 1.288E+06 | 9.665E+05 | 5.369E+05 | 1.611E+06 | 2.147E+06 | 2.147E+06 | 1.611E+06
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HUUAIMINANA TN VY Coplanar discharge (asﬁnimmmu rod)

maaamannssamnyliiheielimsuasumlasszezanudnvesddnInsa (V/m)

FLUTANNAN 3k
(mm.) A B C D A B C D A B C D A B C D
04 3849E+05 | 4.81IE+05 | 8.660E+05 | 4811E+05 | 1.1S4E+06 | 1.443E+06 | 2.508E+06 | 1.443E+06 | 2309E+06 | 2.886E+06 | 5.196E+06 | 2.886E+06 | 2.694E+06 | 3.367E+06 | 6.062E+06 | 3.367E+06
0.5 3.826E+05 | 3.826E+05 | 8.609E+05 | 4.783E+05 | 1.148E+06 | 1.148E+06 | 2.583E+06 | 143SE+06 | 2.296E+06 | 2.296E+06 | 5.165E+06 | 2.870E+06 | 2.678E+06 | 2.678E+06 | 6.026E+06 | 3.348E+06
0.6 2.977E+05 | 3.970E+05 | 8.933E+05 | 4.963E+05 | 8.933E+05 | 1.191E+06 | 2.680E+06 | 1.488E+06 | 1.789E+06 | 2.382E+06 | S360E+06 | 2.977E+06 | 2.084E+06 | 2.779E+06 | 6253E+06 | 3.474E+06
0.7 2.890E+05 | 3.854E+05 | 8.672E+05 | 4.818E+05 | 8.672E+05 | 1.IS6E+06 | 2.601E+06 | 1.445E+06 | 1.734E+06 | 2.312E+06 | S.203E+06 | 2.890E+06 | 2.023E+06 | 2.698E+06 | 6.070E+06 | 3.372E+06
0.8 3.004E+05 | 3.004E+05 | 8.011E+05 | S.007E+05 | 9.012E+05 | 9.012E+05 | 2403E+06 | 1.502E+06 | 1.802E+06 | 1.802E+06 | 4.806E+06 | 3.004E+06 | 2.103E+06 | 2.103E+06 | 6.309E+06 | 3.505E+06
0.9 1.972B+05 | 2.958E+05 | 8.875E+05 | 4.930E+05 | 5.916E+05 | 8.87SE+05 | 2.662E+06 | 1.479E+06 | 1.183E+06 | 1.775E+06 | 5.325E+06 | 2.958E+06 | 1.380E+06 | 2.070E+06 | 6.212E+06 | 3.451E+06
1.0 1.983E+05 | 1.983E+05 | 7.934E+05 | 4.959E+05 | 5.950E+05 | S.950E+05 | 2.380E+06 | 1487E+06 | 1.190E+06 | 1.190E+06 | 4.760E+06 | 2.975E+06 | 1.388E+06 | 1.388E+06 | 5.554E+06 | 3.471E+06
1.1 1.991E+05 | 1991E+05 | 7.967E+05 | 4.979E+05 | 5.975E+05 | 5.975E+05 | 2.390E+06 | 1493E+06 | 1.19SE+06 | 1.195E+06 | 4.780E+06 | 2.987E+06 | 1.304E+06 | 1394E+06 | 5.577E+06 | 3.485E+06
1.2 1.003E+05 | 2.006E+05 | 8.025E+05 | 5.015E+05 | 3.009E+05 | 6.018E+05 | 2.407E+06 | 1.504E+06 | 6.018E+05 | 1.203E+06 | 4.51SE+06 | 3.009E+06 | 7.022E+05 | 1.404E+06 | 5.617E+06 | 3.511E+06
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1 Al d
mstsaasmanumssaand wiiieiimsulasunlassyazidurgudanalsvesdianInsa(v/m)

idurgudnans 1k 3k 6k 7k
(mm.) A D A B D A B D A B D
0.5 5253E+05 | 7880E+05 | 2364E+06 | 1576E+06 | 1.576E406 | 2.364E+06 | 7.020E+06 | 4.728E+06 | 3.152E406 | 4728E+06 | 14ISE+07 | 94S6E+06 | 3.677E+06 | S.5I6E+06 | 1.654E+07 | 1.103E+07
1.0 3.994E+05 | 5326E+05 | 1198E+06 | 7989E+05 | 1.198E+06 | 1.597E+06 | 3.595E+06 | 2396E+06 | 2396E+06 | 3.195E+06 | 7.190E+06 | 4.793E+06 | 2.796E+06 | 3.728E+06 | 8388E+06 | 5.592E+06
15 2666E+05 | 4444E+05 | 7.999E+05 | 5333E+05 | 7999E+05 | 1333E+06 | 2.399E+06 | 1.599E+06 | 1599E+06 | 2.666E+06 | 4.799E+06 | 3.199E+06 | 1.866E+06 | 3.111E+06 | 5.599E+06 | 3.733E+06
2.0 2.603E+05 | 3262E+05 | 5219E+05 | 3914E+05 | 7.828E+05 | 9.786E+05 | 1.56SE+06 | 1174E+06 | 1565E+06 | 1.957E+06 | 3.131E+06 | 2348E+06 | 1826E+06 | 2283E+06 | 3.653E+06 | 2.740E+06
2.5 2084E+05 | 2.60SE+05 | 4.689E+05 | 3.126E+05 | 6252E+05 | 7.81SE+05 | 1406E+06 | 9379E+05 | 1250E+06 | 1563E+06 | 2.813E+06 | 1.875E+06 | 1458E+06 | 1823E+06 | 3.282E+06 | 2.188E+06
3 16976405 | 2.546E405 | 3.820E+05 | 2.546E+05 | 5.093E+05 | 7.640E+05 | 1.146E+06 | 7.640E+05 | 1.01SE+06 | 1528E+06 | 2.292E+06 | 1.528E+06 | 1.ISSE+06 | 1.782E+06 | 2.674E+06 | 1.782E+06
' a A~ = ' as
ﬂ1§1\1!!ﬁﬂ\1ﬂ1ﬂ31N!ﬂ§ﬂﬂﬁu‘]3~ﬂwﬁHN93»1fn5!ﬂﬁﬂu!!ﬂﬁ@igﬂgﬂ‘]\i‘uﬂﬂf‘)!aﬂiﬂiﬂ (V/m)
EETAAN] 3k 6k 7k
1iio @ = 0.5mm. A B C D A B C D A B C D A B C D
0.5 52S3E05 | 7.880E+05 | 2.364E+06 | 1.576E+06 | 1.576E+06 | 2364E+06 | 7.029E+06 | 4728E+06 | 3.152E+06 | 4728406 | 1418E+07 | 9.456E+06 | 3.677E+06 | S.S16E+06 | 1.654E+07 | 1.103E+07
10 4845E+05 | 6AGOE+05 | 1453E+06 | S.07SE+05 | 1453E+06 | 1938E+06 | 4360E+06 | 2422E+06 | 2907E+06 | 3S76E+06 | 8.721E+06 | 4.845E+06 | 3391E+06 | 4522E+06 | 1L0ITE+07 | 5.652E+06
L5 3911405 | 3.911E+05 | 1.043E+06 | 521SE+05 | 1173E406 | 1173E+06 | 3.120E+06 | 1.564E+06 | 23476406 | 2347E+06 | 6258E+06 | 3.129E+06 | 2.738E+06 | 2.738E+06 | 7301E+06 | 3.651E+06
2.0 3316405 | 3316E+05 | 8.844E+05 | 3316E+05 | 9.950E+05 | 9.950E+05 | 2.653E+06 | 9.950E+05 | 1990E+06 | 1990E+06 | S306E+06 | 1990E+06 | 2.321E+06 | 2321E+06 | 6.191E+06 | 2321E+06
2.5 2325405 | 2305E+05 | SSI3E+05 | 2325E+05 | 6.975E+05 | 6.97SE+05 | 1.744E+06 | 697SE+05 | 1395E+06 | 1.395E+06 | 3487E+06 | 1395E+06 | 1627E406 | 1.627E+06 | 4.069E+06 | 1.627E+06
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