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& QuickField Analysis Options

Magnetostatics

Magnetic analysis
suite

AC Magnetics

Transient Magnetic

Electrostatics (2D,3D) and DC Conduction (2D,3D)

AC Conduction

Transient Electric field

Steady-State Heat transfer (2D,3D)

Transient Heat transfer

Stress analysis
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(ﬁ\ QuickField Analysis Options

Magnetostatics
Magnetlc_ analysis AC Magnetics
suite
Transient Magnetic
Electrostatics (2D,3D) and DC Conduction (2D,3D)

Electric analysis suite AC Conduction

Transient Electric field

Steady-State Heat transfer (2D,3D)
Thermos_truct_ural Transient Heat transfer
analysis suite

Stress analysis

https://quickfield.com/pack.htm
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(ﬁ\ Electrostatics vs. DC Conduction vs. AC Conduction

In electric problems there is only electric field.
Magnetic field is ignored, there is no eddy current

DC Conduction AC Conduction

Electric permittivity Electrical conductivity Electric permittivity and
electrical conductivity.

Conductivity current,

No currents. No heat loss. Only conductivity current displacement current.
Electric Pemittivity Blechical Conducdivity Electric Pemittivity
2= 2 5, = 56ef] By = 3
5= 2 5=  56e6 (5/m) 5= 7
(] Anisotropic [ ] Anisotropic Hlectrical Conductivity
Electric Charge Density [_| Depends on Temperature 5= 1e10

Temperature: 0 5= 1e10 wim

p= 0 [l




QuickField AC vs. Transient

Flectric Pemittivity AC
5= 2
By = 2

Hectrical Conductivity

g,= 1e-10
} (S/m)
Oy = 1e-10
Specify phasor

magnitude and phase

U,= 5

gp= 0

(deg)

Electric Permittivity
Transient
Edit Curve s=gE) ... |
B Monlinear Permittivity
Anisotropic Permittvity
Electrical Conductivity Coordinates
ﬂ Cartesian
Edit Curve o= mE) ...
() Polar

B Monlinear Conductivity
Anisotropic Conductivity

W voltage: U=, Specify formula of time
U,= 25 *impulsef.0.0.01) v)




Problem Properties - ACElecZ.pbm

QuickField AC vs. Transient

Feneral

Problem Type: AC Conduction

Model Class Frequency
Axisymmetric w F= 1000

Problermn Properties - TElec1.pbm

General Timing <

Length Units
o Millimeters e
Coordinate System
Hz Cartesian w

Specify frequency value

Specify integration

Problem Type:  Transient Hectric

Model Class
Axisymmetric w

time step and final
v time

Transient

Problem Properties - TElecl.pbm

General Timing

Integration over Time

Calculate up to: 1

/ With the step of:  0.01

[ ] Calculate time steps automatically

Output

Store the results every: 0.07

Starting from the moment: 0f

s)

(=)

s)

s)



(ﬁ\ QuickField AC vs. Transient

A |Z|
\ , wt
| (p‘ \_/ \_/
AC Transient
Field components are considered to be time- Field sources and boundary conditions can be
harmonic, vary with time as r4avaaee S (DIEN08), defined by time-dependent formulae (including
and presented as complex values with real and time-harmonic), and the transient solution is
Imaginary parts. obtained by time integration using time steps.
Elﬂ,-"—_l Complex Yalues
- rﬂ Time
12| Flux Function & = 000010681 W @ Postprocessing TEMa Set the time for the displayed results,
-2 | Woltage W = 0.2128Y Jis | [o.25 s -l @& @ BB

(|

—)-|Z| Current Density j, . = 1924400 2/m*

A g=115.06° E.a Current Density j.__ = -1508400 Afrm?




& MultiPhysics (2D)

Electromagnetic

fialds Temperature field

Temperature
field import

‘/T

hermal
Stresses

Magnetic state
Import

Stresses & Deformations
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& MultiPhysics (2D)

Electromagnetic

fialds Temperature field

Joule Losses

Temperature
field import

‘/T

hermal
Stresses

Stresses & Deformations

https://quickfield.com/coupling.htm
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QuickField Workflow

Problem setup

~

RN
NEELNE RS

Model editor

4.pbm - nonlinear ma gjqck | abel Propertics - Coil - x|
eometry: Magnd.mod |
ata: Magnd.dms General
7 ﬂOCk Labels Permeability Coordinates
-~ Air i

= Relative i
- Cobalt Alloy =0 o O Cartesian
.l Coil R- Hy= 1 () Absolute () Palar
- @ Coil R+ [ Nonlinear [ &nisotropic
- @ Coil 5- ol an t
@ Coil 5+ oercive Force of Magne

[ | i Coil T- Magnitude: [ [&/m]
- @ Coil T+ Direction: 0 [deg)
- @ Magnet
- i Steel Conductivity [for tranzient analpsis only)
7 Edge Labels o= [S/m) Depends on T emperature
i B2
ez Magnet Left Temperature: ['C)
- Magnet Right Field Source
[0 Vertex Labels
brary Data: <none> I= 135 (A f
—| () Current Density Conductor's Connection
i © Total Ampere-Tumns () In Parallel
d © In Series

Material physical properties,

field sources and

boundary conditions

Values

Results analysis

é--a Physical Quantities
----- _| Mechanical force
=] Mechanical torque
----- ® T=21835Nm
----- | Flux linkage per oneturn

----- _| Magnetomaotive force
Legend *

Flux Density
BT

cooooooooo—
L BE ) N I oy B e I o e




QuickField AC Conduction. Problem setup

acblemn Properties - dielectric_loss.pbm

N

https://quickfield.com/ac cond.htm

1. Choose problem

2. Choose type: AC conduction
Ly model class
) Length Units
\ Problem Type: AC Conduction e Millimeters e
N\
Model Class Frequency Coordinate System
X Flane-parallel w F= 100000 Hz Cartesian o
g L:;is‘,’mmetric i N’"‘“"
L= 10 o ner 3. Enter frequency value
Plane-parallel
Files
ra AXisymmetriC Geometry:  Dielectric_loss mod
Data: Dielectric_loss.dec
00¢E
Library Data:
Z
Location: D:Mempac_cond‘dielectric_loss\student

Cancel Help
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QuickField AC Conduction. Label properties

Block

Block Label Properties - dielectnc

Edge

» Edge Label Properties - U+

Vertex

Ti=

izeneral

Blectric Pemittivity

£, = 0 Relative
Ey= 23 () Absolute
Blectrical Conductivity Coordinates
g,= 36ed Q) Cartesian
- S/m
Oy = 5 6e-3 (/) () Palar
[ ] Anisotropic

Cancel Help

https://quickfield.com/ac cond.htm

General

W Voltage: U=1,
U,= Z20sqrt(2) (V)

p= 0 (deg)

| Mormal Current Density: i, = {4, = i)
[ ] FAloating Conductor (Equal Voltage)

| Ewven Periodic: U=,
| Qdd Periodic: Uy=- Ua

Cancel

Vertex Label Properties - Source

izeneral

v Wolbage: U =1,

U,= 220=qrt(2) V)
p= 0 (deq)

f f
[ ] Extemal Curmrent

i
o

i
L

Cancel Help

Help
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QuickField AC Conduction. Results

Results analysis is the most complicated part, having more options. Generally, the
following types of result analysis are available:

¢a., QuickField - [Field Picture ACElec2.pbm]

@ File Edit View Problem Contour Tools Window Help

Field maps showing the Deidls a0 20 0
I I i | _ | B O[Tl | o
space distribution of Bai=se

=1 ACElec2.pbm - AC conduction B

H H -dy Geometry: Acelec2.mod = :
d Iffe re nt fl e I d @ Data: Acelec2.dec Probe Point _|-0.1573,1.3431

; . = RMS Values
@ Library Data: <none= Vokage U,V | 1.60857

param ete ) BE binks: Joule Heat @, V 168568 Voltage U

< Me links Energy w, J/m" 0.00447761 =
= Strength E, V/m
129334 e
E, 3.18404
E, 12983 4

Field parametersin _____— * Dlacement 0. i’

DI 6.89744e-7

arbitrary point —

| NI 1298344

RE I (12983404
= General Displacement
Problem Type | AC Conduction Apparent
Model Class Axisymmetric
Frequency, Hz | 1000

Contour analysis, including Precsion___ Normel__

GeomEEY/ Pemittivity . | 6
field parameters distribution <. | meees
and integral calculations = cmsme —~

Settings -ﬁ Lacal .. Ids Integr...

Field Picture ACElec2.pbm | 4

https://qLHCkﬁeId_Com/DOSt_htm For Help, press F1 U=0.374197V Block: air 2,68 mm, 1.03 mm
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QuickField AC Conduction. Results

Field maps

Field Picture Properties

Phase for Momentary Values: 0 deg
Field Lines
B snapshot at given phase  Interval: 20 v
[] snapshot at phase + 90° Apply
B snapshot at given phase Skrength E
[ ] snapshot at phase + 90° Displacement D Help
cell: 2 - Current Density § 5ok Suggest
Current Density jrasckive
Scale: 5.e-G Current Density §apnarent
Zone Plot
() Momentary Value Vaolkage U
B cColor Map of: € RMS Value Strength E
() Peak Value Strength E,,
Strength Ey
Color Grades: 20 Displacement D
Displacement O,
Maximum: 220 W .
Displacement Dy
Minimum: 0 y Current Density jaerve
[ ] show Mesh

Local field data

B Local Values

- Coordinates

-5 RMS Values

=& Average Values

® Active Power Q= 4646.4 W/m*

. ® Reactive Power Q. = 1.819%-12 W/m’

resctree

*® Apparent Power O = 46464 W/m®

apparent
L% Peak Values

EZl--E'I;.' Momentary Values at phase @

=I-+-1 Complex Values

H-|Z| Voltage U = 202.23 W

[#-|Z| Current Density j_,. . = 0.029863 Afm®
it-|Z| Current Density .. = 1.007e-10 Afm?
|2 | Current Density j .= 3.981 A/m*

|z | Current Density j,,.,..... = 1.3422e-8 A/m®

B--a Scalar Values

- ® Conductivity o = 9.6e-2 5/m

- @ Permittivity £ = 2.3

Integrals

3 Physical Quantities

----- _| Electric charge
----- _| Active current through a given surface

=-|_] Reactive current through a given surface

..... 12|l = 0.0003981 A

..... p=-90°
_____ LA Rell,.) = -3.4685¢-15 A

..... LA Im(l,_...) = -0.0003921 A

B Momentary Value = -3.4685e-15 A

----- _ Apparent current through a given surface
----- _| Active power produced in a volume

----- _| Reactive power produced in a velume

----- _ Apparent power produced in a volume

----- _| Mechanical force

----- _| Mechanical torque

----- _| Electric field energy

----- _| Surface energy



QuickField API

Microsoft QuickField p— x
Office Ba7 =5

=[5 MagnZ.pbrm - nonlinear ma
.oy Geometry: Magn2.mod

+-EEH Data: Magn2.dms
.. Library Data: <none:

Magn2.mod E”E‘.
I i W [T | straignt line o) - @ B R
Visual Studio =[] S
MatLab _g, @ Postprocessing M;g:'lﬁrlaphical Uéer interfaC@EE
E Jis | & = [ F1| straight line j07) + |t FR ||
E Leg.. * X
E Fluz Density
LabelMover 3 U
E_ 1.0
0
5 ==
- O == 05
our S s — z
. . — \ o2
application § g : 'Sjé

https://quickfield.com/programming.htm
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QuickField Difference




AC conduction simulation with QuickField

e
£
o
GND | o U
18 71
- § § grading
N = Insulation
/ \ -g
wm (&) Core (grounded)
————— A
Plane capacitor Core-end insulation electric stress

dielectric loss

Flangs RRKRR[ ) sl | 1S I

U~

Semiconducting insert
. I iTAVIE B . VIAVAY

Dielectric (XLPE)

Conductor (copper)

Cable termination to oil filled bushing

Dielectric heating

https://quickfield.com/seminar/seminar ac cond.htm



https://quickfield.com/seminar/seminar_ac_cond.htm

(ﬁ\ Plane capacitor dielectric loss

Problem specification:
Relative permittivity of substrate € = 10
& Voltage U =5V, frequency f = 1 MHz
CE) Loss tangent tan(d) = 0.01
Task:
© Calculate dielectric loss in the substrate.
‘ “— S
7))
— 0O
' -
)

Apparent conductivity
g=2mf-¢€- gy tan(d) =
=2-3.142-10°10-(8.854:10-12)-0.01 = 5.56-10° S/m.

https://quickfield.com/advanced/acelecl.htm
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Plane capacitor dielectric loss

T R
| active power produced in a volume =

Yoltage
—wmllf o

U]
Bt phaze 07

Ela Average Yalue

P Paggive = 0.0000685 W

[:I Pealk Value ——

D Cecillating Component

w1 Momentary Yalue

—ullf

|| Reactive power produced in a volume

DD — = PO L0 L) e e (T
DOmomamomcom o

D Average Yalue

[:I Pealk Value

Ela Cscillating Component

L Ppasaive = 0006541 i
B [

https://quickfield.com/advanced/acelecl.htm
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Dielectric loss In cable

Problem specification:
Voltage U = 132 kV (r.m.s.), frequency f = 50 Hz.
XLPE permittivity 2.5, loss tangent tan(d) = 0.001

Task:
Calculate the capacitance and dielectric losses

Apparent conductivity o = 21if - €-g,- tan(d)=
= 2-3.142-50-2.5-8.854e-12-0.001 =
= 6.95 pS/m.

https://quickfield.com/advanced/cable dielectric losses.htm




E (107V/m)
RMS Magnitude

1.00
0.34
0.84

0.82
0.76
0.70
0.64
0.58
0.5
0.45
0.40

& Dielectrig loss In cable

Active power produced in a volume
{3 Average Value

AR P, = 209.06W

Problem Type AC Conduction

Madel Class Plane-parallel
Zlength (L), m 1000
Frequency, Hz 50

"] Electric charge

.|z| Q= 0.027573 C

https://quickfield.com/advanced/cable dielectric losses.htm




(ﬁ\ Core-end Insulation electric stress

Problem specification:

Relative permittivity of stress grading paint € = 4,
Relative permittivity of insulation € = 3
Voltage U; = 15 kV (r.m.s.), frequency f = 50 Hz.

Task:

Calculate the electric field
stress distribution

Stress
grading

Insulation

Conductor

Core (grounded)

https://quickfield.com/advanced/acelec3.htm
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Core-end Insulation electric stress

Electric field intensity plot along the insulation sirface
— E_ kV/mm

e —

-

Maodel Class Plane-parallel Strength E

Problemn Type AC Conduction

0.00  800000. 1600000. 2400000. 3200000. 4000000. 4800000. 5600000. 6400000. 7200000. S000000.
[ | | | | |

Zlength (L), mm 1000
Frequency, Hz 50

https://quickfield.com/advanced/acelec3.htm
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(ﬁ\ Cable termination to olil filled bushing

Flange

Semiconducting insert

I IRATCALIAJL ] A\

Dielectric (XLPE)

Conductor (copper)

Problem specification: Task:
Voltage U = 64 kV (r.m.s.), frequency f = 50 Hz. Calculate the
Relative permittivity of media: oil 12, electric field
insulator 2.3, stress cone 22, deflector 2.5. stress
distribution

Deflector electrical conductivity 0.0002 S/m.

https://quickfield.com/advanced/cable stress cone.htm




Cable termination to oil filled bushing

Problem Type AC Conduction

Medel Class

Strength E

S000000.
4500000.
4000000.

3500000

)
(deg)

uickfield.com/advanced/cable stress cone.htm



(ﬁ\ Dielectric heating

Problem specification:

Relative permittivity of wood € = 2, loss tangent tan(d) = 0.1
Air Voltage U~ = 1 kV, frequency f = 6.87 MHz

NN == sk
w Calculate temperature rise in the wood.

o Apparent conductivity
*@ : UJ/
Metal
O O
U.-...

o = 2mf - £, tan(d)=
ITIZITITT S

—U-  =2-3.142-(6.87-10°)-2-(8.854:101%)-0.1=
0 = 76.4 uS/m

C

https://quickfield.com/advanced/dielectric heating.htm




Dielectric heating

@ Time Temperature T
Joule Heat Q Set the time for the displayed results 750
~ 69.5
1000
900 Active power produced in a volume 64.0
{23 Average Value 8000 28.5
800 ..... P, . = 20637TW 7000 930
700 475
6000 - 420 \
600
5000 36.5
200 31.0
4000 ’
400 [ 23.5
3000 20.0
300
2000
200
1000
100
0
0
Problem Type AC Conduction

Maodel Class Plane-parallel -
ZLength (L), m 3 Problem Type Transient Heat Transfer
Frequency, Hz 5730000 Model Class Plane-parallel

Zlength (L), mm | 3000

https://quickfield.com/advanced/dielectric heating.htm




This recording is over

More recordings and simulation
examples at
www.gquickfield.com

Your feedback is welcome: support@quickfield.com
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