File View Solutions Sketch Geometry Mesh

@@ Lr

=

Files Measure Move

Solution Browser

Name
~ 9L Soltions
v % StreamerCriterion
%L Type : Blectrostatics
@ Mesh
B setings
v Y} Loads and Constraints
@ﬁ Periodicity_2
3 Face_HlecticBC
(;3 Conductor_kV
& Conductor_500kV
+ & Results
HB streamer_1: 4.07882¢+08 mV
8B streamer_2: 3 64378e+08 mV

Analysis

B VRSO ¥ =

Material

Property

©

2, ol = V. ] =S

Resuits

Edit Solution

/\ ALTAIR

Advanced

Inspect  Automation

Symmetry

_—
Ap)
Periodicity ~ Flechic Field Hectric Potertial Blectiic Charge  Thin Region Solution Solve Salver Help
Settings...
Electrostatic Loads Options Help

: Simulation: Reference values
Component: E + Resutant +
: Plot: Contour ~

- Global Max = 5.8256882+06 mV/mm, Global Min = 0.000000e+00 mV/mm

INSULATOR: STREAMER CRITERION
ELECTROMAGNETIC APPLICATION WITH SIMLAB

a@®m

5.826e+06 mV/mm
5.296e+06 mV/mm
4.766e+06 mV/mm
4.237e+06 mV/mm
3.707e+06 mV/mm
3.178e+06 mV/mm
2.648e+06 mV/mm
2.118e+06 mV/mm
1.589e+06 mV/mm
1.059e+06 mV/mm
5.396e+05 mV/mm

0.000000 mV/mm



© Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

TUTORIAL OUTLINE

|. Introduction

Il. 3D Electrostatic Analysis

* 1I.1: Solution creation
 |.2: Geometry and mesh

* 11.2: Physical description

* 11.3: Solving process

« |I.4: Basic post-processing

I1l. Conclusion

2 /\ ALTAIR



INTRODUCTION

2\ ALTAIR



O Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

INTRODUCTION
Physical Principle

» Adielectric breakdown can occur in a dielectric gas when the applied potential difference is higher
than the breakdown voltage. It is illustrated by the apparition of an electric arc in the dielectric area
which can destroy definitively the device.

« The complete simulation of every physical processes yielding to an electrical discharge
development is highly complex (Boltzmann equations, drift-diffusion models...), and not applicable
yet to determine the breakdown voltage value in real industrial devices, due to their complexity
and calculation time.

* The streamer criterion do not intend to be a complete simulation of the breakdown process in
gases, it is only a criteria that is applied on the field obtained by an electrostatic simulation (i.e. the
background field, before any discharge phenomena occurrence)*.

 This criterion gives an estimation of the threshold voltage that can trigger the electronic avalanche
process leading to an electrical breakdown in the gas. This voltage is called “Streamer inception
voltage”.

4 J\ ALTAIR
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INTRODUCTION

Application Case: Insulator

+ Study device: an insulator Conductor: 500 kV

* Analysis: 3D electrostatic

Insulator

Conductor: 0 V

2\ ALTAIR
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3D ELECTROSTATIC ANALYSIS

File  View So|LI‘tIoH5 Sketch Geometry Mesh Analysis  Results  Optimization  Electronics  Advanced  Inspect  Automation

@Wﬁf @ & o W Q v

Wﬁ

Files Measure Move Structural.. Themal... Particles Eleg_ro Coupled Solution Blectronics... . E-Mator...
Home Physics e Applications
. A Assembly Browser qQ X
» Create a SimLab solution for 8 o r@ @ @j l; (4 Dt o
e I e Ctro m ag n etl C ap p I I Catl 0 n S Magnetic Magnetic AC  Magneto Static | Electrostatics Electric Parasitics AC Supplied
Transient Conduction Extraction Conductors
* [Solutions] — [Electromagnetics] [Electrostatics]
Create Solution  ©Z:iiiiiiiiiiiiiiiiiniiiiiiiiiiinn O X
MName StreamerCriterion
Solver Flux -
Solution type Electrostatics v
Domain Parameters:
Domain 3D v
Depth of domain 0 mm
Reference potential | Floating potential v

Cancel
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3D ELECTROSTATIC ANALYSIS

Geometry and Mesh

« Geometry import

« [File] = [Import] - [CAD]

...\ Input \ insulator.xmt_txt Imported insulator CAD model
Assembly Browser Q
Import Parasolid  ::iiiiiii & X Neme ~ @ Matena
= & Assembly -
Body Type: 2 B streamerinsulator_paratr:s_t

[ Soid Y =

[ ] Sheet . : ()

O e $ :

Connected body

Options:

[ Facsts

[ Groups =

[ Imprint solid bodies

Assembly structure

Save geometry in database
[] Use lighter data structure

[ Add to existing model

[ "] Mass properties

oK | cencel 1
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3D ELECTROSTATIC ANALYSIS

Geometry and Mesh

Mesh Controls

* Mesh description
* [Mesh] — [Mesh Controls]

» Define body mesh control: small (2 mm)

Assembly Browser Q x
Name ~ @  Matenial
5 & bssemsly Mesh Controls
3§ streamerinsulator parairx t Geomeay | Mesh cortrol name. Body_MesnCortrol_small |
oy Element T
¥ ] Face oL o
& n Fige [0Ter] Element type:
n = @ Feature Tet10 straight edge
Filet Tet10 curved edg
&5 u Cylinder s Tet4
&6 | | Washer -

Valve Seat Packet =3

Select the bodies: Defeature Eody Mesh Sue:

Logo and Details
1 4 5 6 o |9 Average element size 2mm]
1o Region Maximum element size 2828 mm
Advanced Minimum element size L2
Include Mesh ;
i Circe Gy oo | Ayerage mesh size: 2 mm
lsoLine Maximum angle per ele] "
Volume Layer Curvature minimum element size 1mm
Symmetry Mesh
Proximity Surface Mesh Qualy:
Cartesian Refinement Aspedt ratio 10
Hard Paints Mesh grading 15
Preserve Entities
Mesh Pattems Volume Mesh Quality:
Boundary Layer Intemal grading 2
Advanced Options
HAoply. oK Caneel
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3D ELECTROSTATIC ANALYSIS

Geometry and Mesh

* Mesh description

* [Mesh] — [Mesh Controls]

* Define body mesh control:

Assembly Browser Qa x
Name ~ @ Materal
= Assembly
= streamennsulator paratr t

& |
f 2 | |
X |
&5 |
@5 n

Select the body: 3

12

Mesh Controls

Geometry
Body
Face
Edge
Feature
Fillet
Cylinder
Washer
Valve Seat Pocket
Defeature
Logo and Details
Holes
Region
Advanced
Include Mesh
Imprint Circle
IsoLine
Volume Layer
Symmetry Mesh
Proximity
Cartesian Refinement
Hard Points
Preserve Entities
Mesh Pattems
Boundary Layer

medium (10 mm)

[Mesh control name | Body_MeshConirol_Medium |

Element Type:
Tet10 straight edg
Tet10 curved eda:
Wedgeb

Element type:

Tet 4

Mesh Controls

Hexg

Body Mesh Size
© Average element size

10mm |

Maximum element size

Minimum element size

14.14mm

lmm

G feensier: | Average mesh size:

Maximum angle per eid

© Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

Curvature minimum elemert size

Surface Mesh Qualty:
Aspect ratio
Mesh grading

Volume Mesh Quaity:
ntemal grading

Apply

5mm

10
15

2

Advanced Options

oK Cancel
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3D ELECTROSTATIC ANALYSIS =

Geometry and Mesh

Mesh Controls

* Mesh description

° [Mesh] - [Mesh Controls] M=hnEsroElo 555555555555555500505000505005255005005055055850055050055085850 &5

Geometry Mesh control name |Face_MeshCortrol_2
. Body q
* Define face mesh control Face Averge demert sze ERe Average element size: 5 mm
Edge Merge selected faces
Feature
Fillst leree
Cylinder Number of layers
Defeature Uniform
Logo and Details -
Holes Stretched
Region Lse rest of the parameters from global SeIeCt the Face " 524
Advanced
Minimum elemert size 0.5mm
lsoLine
Symmetry.l'.desh Geometry Approximation
Freserve Entities Maximum angle per element 45deg
Mesh Pattems
Curvature minimum element size 25mm
Surface Mesh Quality:
Aspect ratio 10
Mesh grading 15
Mesh control display color
Apply OK Cancel
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3D ELECTROSTATIC ANALYSIS

Geometry and Mesh

* Mesh description

* [Mesh] — [Mesh Controls]

¥

Mesh Controls
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* Define angular symmetry mesh controls for the boundary faces

Mesh Control LIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIILiiIiIiiiiiiiiiiiiiiioo X
Geometry Mesh control name | Symmetry_MeshControl_1
Body
Face Mesh copiefrom fce
Edae Mesh copied toface
Featu | B2 Anguiar symmetry |
Enable “Angular symmetry
ify Axis and Angle
Defeature Point along axis
Logo and Details X Omm | ¥ [ Omm | Z | Omm |
Holes Vector
Region
Advanced | 00] Y| 00]z] 00]
ichuse st e
Imprint Circle
ioline Wesh contro spoy color |
“ ” Volume Layer |
Select “Symmetry Mesh” | smw i |
B
Cartesian Refinement
Hard Points
Preserve Entities
Mesh Pattems
Boundary Layer
[geb [ ok [ Conce
14 Y 7

X
N

Select one face on
the first boundary
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3D ELECTROSTATIC ANALYSIS s

Geometry and Mesh

* Mesh description

* [Mesh] — [Mesh Controls]

15
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Mesh Controls

Define angular symmetry mesh controls for the boundary faces

Mesh Control LLILIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIniiiiiiiioo X I

Geometry Mesh control name | Symmetry_MeshControl_1
Bo
bt Mesh copedromface
Edge Mesh copied to face

Feature Angular symmetry
Fillet
G
Washer
Value Seat Pocket [J Medfy fois and Angle

Defeature Point along axis
Logo and Detail x| Omm | Y| Omm | Z| Omm |
Holes Vector

Region

Advanced X[ 0.0] Y| 0.0]Z] 0.0]
e s e
Imprint Circle
lsoLie Mesh contreldsplzy color |
Volume: Layer
Symmetry Mesh
Proximity
Cartesian Refinement

Hard Poirts

Preserve Entities

Mesh Fattem:

Boundary Layer

[ ey || 0K | Cancel
b ¢ z

Click on the automatic selection icon
to select all the coplanar faces
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3D ELECTROSTATIC ANALYSIS

Geometry and Mesh

* Mesh description

* [Mesh] — [Mesh Controls]

Y

Mesh Controls
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« Define angular symmetry mesh controls for the boundary faces

D@ty 58558958589585535885855858558958553585585585555855858958553885 £ ‘

Geometry

Bady
Face Mesh copied from face

Mesh control name | Symmetry_MeshControl 1

3253,3195,3107,1655,11 £

Edae | Mesh copied to face

3259, 3203,3113,1829,15 | !

Feature ‘Angular symmetry
Filet

Cylinder

Washer

Valve Seat Pocket
Defeature

Logo and Details

Holes

Modfy Axis and Angle

Region

Advanced
Include Mesh
imprint Circle

Isoline Mesh control display color

Redo the face selection on the
second boundary

Compute Axis and Angle

16 % o
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3D ELECTROSTATIC ANALYSIS

Geometry and Mesh

* Mesh description

* Final mesh control list

Mesh Control Browser X

Model with MeshControl defined

o

MName
hd ﬁ Mesh Control
hd a Local Mesh Control
‘ Face_MeshControl_1
‘ Body_MeshControl_Small_FaceBased
‘ Body_MeshControl_Medium_FaceBased
A ﬂéF‘reser\re Entities
Q Symmetry_MeshContral_1
G Symmetry_MeshControl_2
Q Symmetry_MeshContral_3
a Symmetry_MeshControl_4
Q Symmetry_MeshContral_5
Q Symmetry_MeshControl_&
[P WMesh Pattem
» % Mesh Qualty
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3D ELECTROSTATIC ANALYSIS S

%
Geometry and Mesh Suface Mesh ©i:iiiiiiiiiiiiiiiiiiiiiiiiiiiiii X
Surface Mesh
ISelecthdiesmfaees
« Surface mesh generation ferent e
O T3
* [Mesh] — [Surface Mesh] —
Quadd ¥
+ Select All Faces S
. . o Average element sze 10 mm
* Fill Average element size: 10 mm Maxomum ciement s

Minimum element sze 1 mm

« Validate by clicking on OK Grade factor 15

Geometry Approxamanon:
Maxamum angle per element 45 deg
Curvature minimum element sze 5 mm
Surface Mesh Quality:
Aspect ratio 10

|dentify features and mesh on CAD body
Merge tiny fillets
Create matching mesh (Paraschd)

Advanced Options

oK Canee!
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3D ELECTROSTATIC ANALYSIS

Geometry and Mesh

* Volume mesh generation
* [Mesh] — [Tet]
+ Select All Bodies
* Fill Average element size: 15 mm

« Validate by clicking on OK

19
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Tet
TetMesh coiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiinn X
Element Type:
© TET4
TET10 straight edge
TET10 curved edae
Mesh Size:
Average element size 15 mm|
Maximum element size Default
Intemal grading 2
CQuality:
Minimum value Guality 1 Maximum value
0.1 | |Stretch v 1

\.regle matching mesn (Faras:

Transfer mesh control from CAD

Advanced Options

rCAD inout:
or ALY INpUL: <

Bpply oK Cancel
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3D ELECTROSTATIC ANALYSIS

Geometry and Mesh

Final Mesh and Check mesh details

e Pe

GO <

Hide
Isolate:
Redisplay Body
Redisplay Maodel
Reset Model
Duplicate

W Delete

Review

Select Features.
Select Adjacent
Select

Material

Create
Edit Associated
Select Associated

Remove From

Select all the
mesh bodies

Details.

Merge
Unmenge

Delete Solid Elemerts

Move to Sub Mode!
Invert Transparency

Lock
Suppress

20

Assembly Browser
Name A | @ | Material
=2 G Assembly
=) (¥ streamernsulator_paratr2_V_
@1 u
X ]
@3 u
@4 u
@s u
I Ps u
" @ streamerinsulator_paratr.x_{
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3D ELECTROSTATIC ANALYSIS

Geometry and Mesh

* Merge and rename bodies

* Bodies 2, 5 and 6 are merged and renamed to Air

Assembly Browser a x

. Name ~ @ Matenal
+ Body 1 is renamed to Conductor_500KV - &z
[~
. &P Conductor_0V
« Body 4 is renamed to Conductor_0kV D cor = 9

@ €5 streamernsulstor_parstrx_t

* Body 3 is renamed to Insulator

Assembly Browser

—=—"""1| Merge all the air bodies

&N R GG, L
21 J\ ALTAIR
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3D ELECTROSTATIC ANALYSIS

Geometry and Mesh

* Final mesh model
« Save the project [File] — [Save As]

« Save the project as “3D_ES _Insulator_Mesh.slb”

22 J\ ALTAIR
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3D ELECTROSTATIC ANALYSIS

Fle View Soltions Sketch E53DWnrkﬂuw Geometry Mesh Analysis Resuts Advanced Inspect  Automation

@Wﬁ&“ﬁ@ﬁ#@ﬁ/ AU E e

Physical Description

Files Measure Move Import CAD Eledmstanc Mesh Controls ~ Suface Mesh  Tet Mesh Edit Solution| Material Symmetry Periodicity Hlectrostatic  Region Physics SE\mmn Solve
Boundary Settings.
Conditions
- - .. Home Geometry and Mesh Analysis Solve
* Complete the Solution definition
Solution Browser X
Name [ 3]

« [ES3D Workflow] — [Edit Solution] 3 41 s

=l % _StreamerCriterion

V'L Type : Blectrostatics

Assembly Browser Q x
Name A @ Material o i Settings
ti . | il
3 & Assembly utien 2 Loads and Consiraints
= € 30_insuistor.gds Name StreamerCrterion @ Reaults
@ Air Solver Fux
&P Conductor OV ]
&9 Conductor_500KV Solution type Electrostatics
& Insuiator - € | Select bodes Conductor_500kV,Insulator Conductor_(kV
@ i Streamennsulator_paratrx_t Pem T
Domain 3D
Depth of domain 0 mm
Reference potential |Floating potential v

oK Cancel

R &G XL
/\ ALTAIR
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Physical Description

* Define dielectric material

* [Analysis] — [Material] — [Create]

Parameter Type /value

Name ISO_MAT

Category Solid

Class Dielectric

Model Isotropic

Dielectric relative

permittivity S

25
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3 D E L ECTRO ST AT I C A N A LYS I SFl\a | View Solfions Sketch Geomehry Mesh Resuts Advanced Inspect Automation

O 1 RSN i

Files Measure Move Material... Edit Solution Symmetry Periodicity
Home Property
jolution Browser
PP r
| B B
~ L solutions [ ) /
~ & StreamerCriterion Create Buittin DB AMDC
Create Material . :iiiiiiiiiiiiiiiiiiIniIIiiiiiiiiiiiiniiiiiiiiiin X
MName 1SO_MAT hd
Material ID |1
Category | Solid v
Class Dielectric v
Model Isotropic -
Nam Value Table
DE Curve Linear -
Relative Pemittivity 5
Description:
Apply QK Cancel

f —_—

=

Electric Field Electric Potential Electric Charge  Thin Region

Electrostatic Loads

Property Browser

Name

= B Materials
2 B Sold
Y 150_MAT

 Fuid

&

B Mutiphase
> Polymer

& Propetties
BB Tables

23
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3D ELECTROSTATIC ANALYSIS

Physical Description
* Assign materials

Assembly Browser aQ x
Name © £ WMatenal -
~ & Assembly
A ﬁ' insulator1_SM gda

- Air . ‘ Air
' Conductor_0kV . ‘ a
EP Insulator B & 150 MmaT
' Conductor_500kV . ‘

> Eﬂl insulator xmt_txt

26 J\ ALTAIR



© Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

3D ELECTROSTATIC ANALYSIS

Physical Description

* Define periodicity

* [Analysis] — [Periodicity]

Define Periodicity ::Ziiiiiiiiiziiiiiil X
Mame Periodicity_2
Geometrical Aspects of Perodicity

Periodicty Type Rotation

Perid st face
Period second face
Around axis: Y
Repetition number: 18
Period angle: 20 deg
Period starting offset angle: 90 deg
Physical Aspects of Perodicity:
© Even (cyclic)
(") Odd {anticyclic)

ey | OK [ Cancel

27
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Physical Description

3D ELECTROSTATIC ANALYSIS @

Hectric Field

« Define boundary conditions

* [Analysis] — [Electrostatic Field]

Electricfield ::ioiiifiliiiliiiiiiiiiiiio X

Mame | Face_ElectricBC |
Select Faces 503,510 |

Hectric field

Boundary condition: © Tangential

i ic fi i MNormal
tangential electric field _ Norma Select the two

() Foating potential outside faces

() Imposed potential

ey || OK || Cancel |

28 2\ ALTAIR
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3D ELECTROSTATIC ANALYSIS

Physical Description ﬂ

» Define Electric Potential Electric Potertial

* [Analysis] — [Electric Potential]
* Conductor_0kV
« Conductor_500kV

Electric potential  toiiiiiiiiiiiiiiiiiil X
Name Conductor_500kV
Entity typs | Body .
Ertity Conductor_ 500k
() Conductor with floating potential
0 Conductor with imposed potential
Applied Potential 5208 mV

Electric potential  ©fCiiiiiiiiiiIIIIININ =
Apply 0K Cancel

Mame Conductor_0kV
Ertity type | Body -
Entity Conductor_0kY
() Conductor with floating potertial
© Conductor with imposed potertial
Applied Potential 0mV

Apply QK Cancel
29
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3D ELECTROSTATIC ANALYSIS

Physical Description

* Final physics-defined model

Fle View Solutions Sketch Geometry Mesh Analysis Resuts Advanced Inspect Automation |-

G D IAHSE XS U 0

Measure Materil EdtSoltion  Symmety  Peodicty  Electic Feld Electic Potential Blectic Charge  Thin Region Slaon Solver Help
Home Property Electrostatic Loads = Options Help
Solution Browser x
Name [3) o

~ $ Solutions
v % StreamerCriterion
L Type : Blectrostatics
B Mesh 8
8 Settings
~ Y¥ Loads and Constraints
8y Periodicity_2
6 Face_HlectricBC
B Conductor_tkV
B Conductor_500kV
@ Results
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3D ELECTROSTATIC ANALYSIS

Physical Description

* Final physics-defined model
« Save the project [File] — [Save As]
« Save the project as “3D_ES _Insulator_Phys.slb”
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3D ELECTROSTATIC ANALYSIS

Solving Process

* Solve the electrostatic simulation project

* Right click on the “Solutions” and select the solving folder for Flux

Solution Browser * Solution Browser x
Name MName
v ¥ Sowons .|  Creste Soltion | v $L sobtions .
v % StreamerCriterion Solution Folder *» | Cument - Selected Folder » ~ % StreamerCriterion @m
r?‘ﬁi Type : Hectrostatics +  Copy Results to Database Folder Set to Scratch Folder 3‘\_‘. Type : Electrostatics
Mesh g
s Import Specification File Set to Database Folder @’ Mesh & . .
" E i:ﬂ:isad Constrai E::ort S‘;eenﬂeaﬂon File Set to Selected Folder iﬁ Settings l\]a The SOIVI ng process takes abOUt 2 mln
By racdc 2 | o v @Lg?a;"ﬁﬂ'm depending on the computer on which it is run.
) arameters eriodicity_.
% ;;ZLEZ?E‘?‘,C ot 6 Face_FlectricBC
- Digplay Count
5 Conductor_500kV 5 Conductor_0cv
- T Delete
@ Resuts [ Conductor_500kv . .
Bxpand I @ Resuts means that the solving process is completed
s R o . =
Eo:la;e - Do i (O Resuts means that the solving process is in progress
View Solver Log
View 2D Plot

Open Results Folder

Update
Update (Remate Sclve)

User defined Response

Import Scenes
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3D ELECTROSTATIC ANALYSIS

Basic Post-Processing

* Insulator simulation

* |sovalues display (electric field E)

* Simulation: Reference values =

: Component: E v Resulta
: Plot: Cantour 5.826e+06 mV/mm y
> Global Max = 5.8256882+06 mV/mm. Global Min = 0.000000e+00 mV/mm 5.296e+06 mV/mm

4.766e+06 mV/mm

4.237e+06 mV/mm

3.707e+06 mV/mm

3.178e+06 mV/mm

2.6482+06 mV/mm

2.118e+06 mV/mm

1.589e+06 mV/mm

1.059¢+06 mV/mm
5.296e+05 mV/mm ]
0.000000 mV/mm

y Z X
AN P2

35 J\ ALTAIR



© Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

3D ELECTROSTATIC ANALYSIS

Basic Post-Processing

* Insulator simulation

* Isovalue display (electric field E) — on full model

IL:i-J‘ 0 / L @ > Max:: 5D57n2l£32e¢DEmem. Min = 0.000000¢+00 mV/mm
4
KEP <

5.572+06 mV/mm p
5.066e+06 mV/mm ] -
4.559¢+06 mV/mm =

4.053e+06 mV/mm

3.546e+06 mV/mm
Redisplay Body e o

2.533e+06 mV/mm
Redisplay Model 2.026e+06 mV/mm
RE!SE!t MDEIE!' 1.520e+06 mV/mm
Reverse Model R

1.013e+06 mV/mm
B—— ]
0.000000 mV/mm

Reset Transparency

Create Response
Create Scene

Query Results
Result on Sets

Show Min,/Max 4 T x

Hide Min/Max ~

Hide Contour

Hide Results LURRIBDE = @K I@Ep 15t 2w

36 [Show Ful Model ] A ALTAIR

Click on “Show Full Model” to show the results on full motor model
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' g i Cé} @
2DPlot Node Path lso Surface XY Plot Streamer Solver t

Criterion

»  Streamer criterion simulation Results Hel

3D ELECTROSTATIC ANALYSIS

Basic Post-Processing

« Streamer criterion display

* Create streamer

Streamer Criterion  [IIlilliiiiiiniiiiiiiiiiiioiiiiiiii X Streamer Criterion  I1lllIIniiiiniiiiiiiiiiiiiiiiiniiiin 9 X
Streamer origin Face - Streamer arigin Face v
Gas characteristics Air mode! R Gas ch i Air model -
Pressure (bar) 1 Pressure |bar} 1
Streamer threshold 13 Streamer threshold 128
Region of propagation | Air v Region of propagation | Air -

Display enly the most probable streamer Display anly the most probable streamer

[  StreamerName Status
Streamer_1 N/A

O  Streamer Name Status

3. Select the second streamer origin face

1. Select the first streamer origin face

4. Click on the icon + ]

2. Click on the icon + [[+]®

Advanced | Create Streamlines | Delete Streamlines Cancel Advanced | Create Streamlines | Delete Streamiines Cancel
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3D ELECTROSTATIC ANALYSIS

Basic Post-Processing

38

Streamer criterion simulation
Streamer criterion display

Create streamlines

Streamer Criterion

Streamer origin Face
Gas characteristics Air model
Pressure (bar)

Streamer threshold

Region of propagation | Air

Digplay only the most probable streamer

E1 Streamer Name Status
Streamer_1 MNAA
Streamer_2 NAA

Click on [Create Streamlines]

Advanced

| Delete Streamlines

O X

18

+

Cancel

2DPlot
Solution Browser x
MName
v ¥ Solutions
“ % StreamerCriterion
YL Type : Electrostatics
£ Mesh %)

|33 Settings

~ {2 Loads and Constraints
% Periodicity_2
@ Face_HectricBC
‘_53 Conductor_0kV
& Conductor_500kV

~ i Results
@ Streamer_1: 4.07882e+08 mV/
@ Streamer_2: 3.64378e+08 mV

|_?J bV Q ?? n:|_ ] >
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S FE | ®

MNode Path lso Surface XY Plot Streamer
Criterion

Results

Simulation: Reference values

Component: E + Resultant

Plot: Contour

Global Max = 5.8256882+06 mV//mm, Global Min = 0.000000e+00 mV/mm
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3D ELECTROSTATIC ANALYSIS

Basic Post-Processing

*  Final solved model

« Save the project [File] — [Save As]
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« Save the project as “StreamerCriterion_2_ Solved”

View Solutions  Sketch ES3D Workflow  Geometry  Mesh

D New

Recent Files

Open 1 StreamerCriterion_1_PhyDef slb
2 StreamerCriterion_0_GeaoMesh.slb
Open Recent »
Import... >
PDM »
Export [ 3

Save

:

@) Camera

Close

Help >

Licensing

Preferences ..

39

Analysie  F

&

( A Save As ? %
Loak in: I ~ EASimLab*SimLab_Fux\Blectrostatics\StreamerCriterion ™ 1_Geom j 0 Q0 ﬁ [E] E
! My Computer Name i |Si1€ |TVDe | D
lhuang M. StreamerCriterion_(_GeoMesh sl 19_MEBE dbFle 21

. StreamerCriterion_1_PhyDef slb

4

19._MiB shb File 2

| IFiIe name: IStreamerCrilerion_2_Snlued I

| Files of type: |Simiab Database(".slb")
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