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& QuickField Analysis Options
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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

https://quickfield.com/pack.htm



https://quickfield.com/pack.htm

& MultiPhysics (2D)

Electromagnetic

fields Temperature field

Temperature
field import

‘/T

hermal
Stresses

Magnetic state
Import

Stresses & Deformations

https://quickfield.com/coupling.htm



https://quickfield.com/coupling.htm

(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
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QuickField AC vs. Transient

A |Z|

7 A

Field sources and boundary conditions can be

A
\ 4

Field components and electric currents are

considered to be time-harmonic, vary with time defined by time-dependent formulae (including
as AN (Ea0, and presented as time-harmonic), and the transient solution is
complex values with real and imaginary parts. obtained by time integration using time steps.
-+ Complex Values
- (@ Time )

(-12] Flux Function % = 0.00070651 W @ Postprocessing TEMa ;Set the time for the displayed results

2| Woltage W = 0.2128% fds nas ¥ - ® @ E ':F_I

=1-|Z| Current Density j,_,., = 1924400 &7/m?

_____ A w=115.06° BE Current Density j,_,., = -1508400 &/m?*

AC Transient



@\\ QuickField AC vs. Transient

AC analysis:

Pros:

» Fast, because does not require time
Integration.

Cons:
* Does not allow analyzing non-linear
effects

Transient analysis:

Pros:
 No limitations for non-linear material
properties

Cons:

* Numerical integration in time domain
requires solving of many problems for
individual time steps.



QuickField AC vs. Transient

Specify integration

Problem Properties - Motor_c.pbm X Problern Properties - motor.pbm time Step and final
General  Links Gereral Links  Timing time
Length Units Length Umits
Problem Type: AC Magnetics o Millimeters w Problem Type:  Transient M agnetics o b eters w
Model Class Frequency Coordinate System Model Clazs Coordinate System
Specify f= E-I}— Hz Polar w Flane-parallel w Cartezian w
fl’eq UenCy Val ue Precision Precizion
L= 50 i High e L= 1 I Mormal e
Files Filez
Geometry: Acmotor_c.mod aeometny: miotar.mod
Data: Motor_c.dhe Data: rnotor. dris
Library Data: Library D1ata:
Circuit: motor_c.geor Circuit:

AC Transient




QuickField AC vs. Transient

Black Label Praperties - Copper Bar

General Core Loss

FPermeability

Iy = O Felative Coordinates
Hy= 1 () Absolute © Cartesian
[ ] Nonlinear [ ] Anizotropic O Eolar
Electrical Conductivity

o= R3005000 (5/m] || Depends on Temperature

Specify phasor 't
Fiesld souce | MagNitude and phase

I.= 1 (A

p= 0 [de] f
Source Mode Conductar's Connechion
() oltage O In Parallel
O Total Current () In Senies

AC

Black Label Properties - copper

General
FPermeability Coordinates
=1 O Relative 0 Cartesian
by= 1 () Absolute ) Polar
[ ] Monlinear [ ] Anizotropic
Coercive Force of Magnet
Magnitude: ) [&m]
Direction: 0 [deq]

Conductivity [far fransient analysiz only)

o= BEek [5/m] [ ] Depends on Temperature
Temperature: 0 [FC]
redsouce | DPECIFY formula of time
Ig= 1 %sin[360°50%t+0f (&) f
I altage Conductor's Cannection
0O Total Current 0O In Parallel
() In Senies

Transient
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Alternating field simulation with QuickField

/' Winding
I
e — Core g
lg\| :§| ,’El C R GND | o
| 1 -—
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‘V, 15 IL{)' 1 8
& 1y ‘\&, = Q
| — / w
1 @
«
) 0.1mm D
\\/' /m
120 mm
Coil with ferromagnetic core Plane capacitor

Harmonics analysis

free toof for QuickField, harmonics analysis onfine, Fourier decomposition

QuickField provides built-in Harmonic analysis utility. However, it works with

script that can perfarm harmanic analysis far input data of any nature. You car

Calculate harmaonic of arder Run Faurier analysis Harm on | CS
analysis

Input data: Approximation;
Tirno Valbnaon fit = AN+ ¥ A *sinl2m ket / T+ nhase)

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

|c 10 mm

inside, 0.13 m2K /W

~V
GND
Nonlinear capacitor
=
X
=
<
Concrete <
o
[}
©
I
-]
(@)
200 mm

Periodic thermal transmittance


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

@\\ Colil with ferromagnetic core

Problem specification:

r Winding Number of turns w = 120
AC voltage value U = 13.33 V

|
|
——COre Frequency f = 50 Hz.
‘e | E', Copper conductivity g = 56 MS/m;
B =L P Steel core conductivity g = 10 MS/m;
TS‘_,' :v. Magnetic permeability of the steel core:
\®I I&I
I| ll 1.0 ’ —
1 1
(I}
\/ 0.5
120 mm
Task: H, A/m ’

Determine current in the winding

https://quickfield.com/advanced/hmagn4.htm
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& Colil with ferromagnetic core

/ —+— Transient —+ AC (sinusoidal)
Legend = 100

Curren k Density
: E 2}
Jtaral (10°A]m
RMS Yalue

250

2.35 0
2.20
2.05
1.90
1.75

1.60 4100
'1“5 0.180 0.185 0.190 0.195 0.200

130
115 ts
1.00

S V Current wave form, A
?? Log:ﬁmw Lol o
B Surface res B 50.5-sin(wt + 108" ) +

et Transient 5.9-sin(Bwt - 41° )+
g T 3.9-sin(Swt + 148" )
I P AC magnetics | 49.9-sin(wt + 104° )
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@\\ Plane capacitor

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

Apparent conductivity
g =2mf- € g, tan(d)
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Plane capacitor

| active power produced in 2 volume 5

—al R

EE Average Yalue

P Pagive = 0.0000695 Wy

D Feak Yalue ——
D Cscillating Component

- _AMomentary Yalue

—ull

|| Reactive power produced in a volume
D Average Yalue
D Peak Yalue

Ela Cscillating Component

Yoltage
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Nonlinear capacitor

13

15

0.6 mm

14

Problem specification:
~\/ Voltage 240 V, frequency f =50 Hz
Relative permittivity € of dielectric material:

——

100

75

50

25

0]
0.0 2.5 5.0

E, kV/mm

Task:
GND Calculate current as a function of time.
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Nonlinear capacitor

w0 g |O@Time
Set the time for the displayed results

3 "ﬁ Jo |1 Vo T=| | & = |i| ‘L] | straight line (07) b il | I

TC Capacitance Wizard

...... Dvnltage: U =240 )

D F FQT I: |-| a rE‘ g

EI’E Frarm Energy

- ® Energy W = 0.030381 ()

- Capacitance C = 1.054%-6 (F) .,
< | m | >
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N
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@\\ ISO 13786-2017. Periodic thermal transmittance

Problem specification:

O =2 < A homogeneous concrete wall with periodically
T N; w changing te_mperature on its surface. Period of
S c 2 thermal variations T=24 hours.
o £ © -
= Concrete g_ Q Thermal conductivity A = 1.8 W/K-m
g o S £ Density p = 2400 kg/m?
E o L C Specific heat capacity C = 1000 J/kg-K
S 3 ZEN
< £
200 mm ° X Task:
Heat flux /\ ¥ /\ Calculate periodic
AAAA Yo =Heat flux/ thermal
Temperature / V1° \_ transmittance.

Periodic thermal transmittance Y, is amplitude of the density of heat
flow rate on one side when the temperature amplitude on that side is
zero and there is a unit temperature amplitude on the other side.

https://quickfield.com/advanced/iso 13786 2007 case dl.htm
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ISO 13786-2017. Periodic thermal transmittance

796000 > & = [ |E| [l straight line (07 v boc PR e el (O
= Temperature [
s O Time | J T (:C)
DSurface res N et the time for the displayed results 10
b iR 5,:1].1}5”12 — e e e P P - - - -+ 0k&
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Physical Quantities } 0.2
e e e e e - -y - e e s - - |:||:|
DHeatflux — e e e P - e e e R = = F - - |02
. — - - b e k= = o+ - . . 0.4
L@ Bz 02BITW OB
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]{ 08 s
< 1.0
(W) Heat flux Ex] TimeTable| = [[ & [ &2 ]
0.3 T - ! ' T ' T ' ! ' Jds v Heat flux (W) ' : T
i E : E E E Time (s F E
D2p----- e e e e i ke R R bkt L] | (SO P
i I 795780 0.284376
01b---s R R S R S S 735810 Qesdzve |
' . . . . . 795540 0284378
DI]—-----:L-------------:L-------------:L-------------:L--------- ___________ 795870 284374 | S
| 5 5 5 5 l 795000 02s43m :
P SO S— A A AR I N S — S — el -
T A R N
_|:|3 i 1 i 1 i 1 i i

7.8 79 2.0 2.1 8.2 8.3 2.4 2.5 2.6
Time (*105 s)
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This recording Is over

More recordings and simulation
examples at
www.qulickfield.com

Your feedback is welcome: support@quickfield.com
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