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Configure Magnet Simulation



GUI Overviewl
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Defining the simulation

[M] MAGNETISIM  File  Edit  Tool  Help - o x
0 et || 1 comegmee | @ vommaisoner |G B i semnnon In the General tab under the

= A e— Simulation Configuration menu, you
L must first assign a name to your file
Shm.:m' in the "Name Simulation" field.
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Magnet Simulation

[M] MAGNETISIM File  Edit  Tool  Help — O x
o R Then, check the box next to
= | A — "Magnetic Field Simulation" to
L srepmesiat s activate the magnetic calculations

D Electric Field Simulation

for your project.

D Thermal Simulation

o 3€

D

MAGNETISiIM: Platform Presentation and DEMO. I:Iil



Convergencel

.I MAGNETISIM File Edit Tool Help — o x
Ea '1:1‘ General = Convergence @ Nominal Solver Eb AC Sweep D Run Simulation NeXltI move to the Convergence tabl
Magneti ied Simulation where we define the mathematical
w MaxError[%]:[We-08| ] preCiSion Criteria for the SimU|ati0n
mn Electric Field Simulation S O |Ve r.
Max Error [%]: 1e-05
o — By setting the "Max Error [%]" to a
P low value, such as 1e-08, you ensure
*

M NumberofPases: high accuracy for your magnetic field
results before the solver considers the
simulation complete.

Due to the simulator requirements, it
needs to be equal or lower than 1e-8.
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Nominal Solverl

- MAGNETISiM File Edit Tool Help — o X

Ea {3 General M Convergence S Nominal Solver % ac Sweep > Run Simulation | n th e N o m i na I So Ive r ta bl yo u
Magneti Fied Simulation establish the main operating frequency
Nominal Frequency [kHz]: [ 100 ] Of you r Com ponent.

Electric Field Simulation

Nominal Frequency [kHz]: 100

Simply input the value into the
"Nominal Frequency [kHz]" field (for
example, setting it to 100 kHz).

Thermal Simulation
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Sim Type: aNN

Ambient Tempereature [°]: 20

D

Air Velocity [m/s]:
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AC Sweepl

[M] MAGNETISIM File  Edit  Tool  Help — O x
£ General [ convergence & Nominal Solver % ACSweep D> Run Simulation The AC Sweep tab a”OWS you to
= — | analyze how your design responds
T h{ across different frequencies. First, set
Rl | o et Pt Simulation Frequency the "Select AC Sweep Type" to

& ; "Frequency Range".
Nominal - If you select "Nominal" as
2 your Sim Sweep Type, the system will
only perform calculations at the base

96 98 100 102 104

Frequency [kHz] frequency you defined earlier. The
Frequency plot will show a single
point (e.g., at 100 kHz).
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AC Sweepl

[M] MAGNETISIM File  Edit  Tool  Help — O x

& Geners M Convergence @ Nomnaisober | % Acsweep | D> RunSmuaton Logarithmic / Linear - You can sweep
= — | across a broad spectrum by choosing a
R e Logarithmic or Linear sweep type. You
e U define the scope by entering a "Min
& RI— Frequency" (e.g, 1 kHz), a "Max

() inciude Nomina recuency Frequency" (e.g., 200 kHz), and the

e Simulation Frequency "Number of Points" you want to
2 | | I calculate.

e o g

Frequency [kHz]
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AC Sweepl

[M] MAGNETISIM File  Edit  Tool  Help — O x
O oo b comeee | @ vommaswer | % acswes | D> funsmuon Checking the “Include Nominal
= — | Frequency" box ensures that your
| S - main operating point is evaluated
- s within ~ this sweep. The visual
& e { ] Frequency Plot below will update to
() inciude Romina recuency show you exactly where the simulation
FrquencyWaveform Pl Simulation Frequency points will occur along the axis.

D
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Ed
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[M] mAGNETISIM File

{3 General

Select AC Sweep Type:

Waveform:

Number of Harmonics:

Edit Tool Help
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Waveform

Triangle

& Nominal Solver

% aAc Sweep

> Run Simulation

K

Frequency/Waveform Plot:
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AC Sweepl

If you change the Sweep Type to
Waveform, you can simulate non-
sinusoidal excitations.

You can select specific wave shapes
like "Triangle" or "Square" from the
drop-down menu.
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[M] mAGNETISIM File

{3 General

Select AC Sweep Type:

Waveform:

Number of Harmonics: { 4

Frequency/Waveform Plot:

Edit Tool Help = o
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AC Sweep

A critical parameter here is the
"Number of Harmonics". As shown in
the "Actual Waveform and Harmonic
Creation" plots, a low number (like 1
harmonic for a triangle wave) provides
a basic approximation.

However, increasing the harmonics
(like using 4 harmonics for a square
wave) makes the simulated dashed line
closely match the ideal solid line,
which is essential for accurate power
loss calculations.
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[M] MAGNETISIM Flle Edit Tool  Help

Ea {3 General M Convergence

Magnetic Field Simulation

Running Simulations
Finished Simulations: 1 / Total Simulations: 80

Time left: 201.94 / Total estimated time: 204.50

Electric Field Simulation
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Thermal Simulation

& Nominal Solver

1%

8 Ac Sweep

[> Run simulation

Run!

Once all parameters are set, go to the
Run Simulation tab and click the
large green "Run Magnet" button.

You can monitor the progress through
the status bar, which displays the
percentage completed, the number of
finished simulations out of the total
(e.g., 1/ 80), and the estimated time
remaining.
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Magnet Simulation — .json I

All of the simulation parameters you just configured
(including maxError, NominalFreq, ACType, SweepType, and

waveform harmonics) are structured and saved automatically as {

a json file.This makes it easy to load previous setups. "SimName": "MagnetSim_File",
You can import configurations by navigating to the top menu: "MagnetCheck": true,

File -> Open Setup... -> Open Magnet Configuration, "maxError": le-08,

or by using the keyboard shortcut Ctrl+0, F. "NominalFreq": 25.0,

"ACType": "Frequency Range",

p— 1 1] n mn Q Q n
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https://github.com/aDelgado13/MAGNETISiM

The Teaml

Alberto Vital Pagola

alberto.vital@upm.es

CEIMM-UPM E E
Madrid, Spain I

Alberto Delgado OR =y
a.delgado@upm.es

CEIMM-UPM

Madrid, Spain magnetisim.com
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