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SyMSpace Web
Getting Started

* Launch SyMSpace locally and create a new project. & e wotorsorcerr €3 *

Y Open the Web GUI Vla ExtraS -> Open Webgu| Or S B * O @®riacenocer @ Expert Mode < GettingStarted T o» N = 9
use CTRL + W_ = Wizard Free Search

© Search

* Log in with a user account (case-sensitive
username). i o2, g

G0 + aF
HOTINT Template Machine Learning
HNT 1.0 Regression
+ " +

[E SyMSpace Center - GettingStarted. mop (ChUsers\SiegfriedSilber\OneDrive - Linz Center of MechatronicsNbH\Simulati onsid

File Edit Update Simulation Settings Documentatm Window D OpenFOAM Cooling PMSM Exterior FEMM
: - 01 1.0-DEPRECATED
BREfRBB=eBLMHE ) — v i @
- + +
Structure Details Flags Report Summary Component
enable index view selected index: 1 - PMSM Exterior FEMM PMSM Interior FEMM
Mame: |Pr01ectName Workflow 1.0-DEPRECATED
Description: |Projecﬂ3esc 10 + +
Comment: |
PMSM Interior FEMM SESM Interior FEMM
Length: |l Workflow @ Workflow
1.0 1.0
Current Index: |1 + ) B
G Items per page: 50 - ‘ 1-110f 11
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SyMSpace Web

Overview

* SyMSpace Web will gradually replace

Users

the SyMSpace desktop application.
* Enhancements in usability are prioritized. 142

* Installation of Simulation Components
IS no longer required.

* Components are downloaded from server.
e Simulation workflow is stored and executed locally.

* Data is stored on the local machine.

Projects

Components Projects .
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SyMSpace Web

Project Screen

© @ DO DO ssece-oeme x |+ - & x
& C O hitps//websymspacelcm.at/#/space/editor/63e03ab3-17d9-1ac8-9¢71-a170590d7169 A 8 D e @ R E - O
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01 0-DEPRECATED Workflow 1.0-DEPRECATED
— + + ve + +
PMSM Interior FEMM SESM Interior FEMM Triangle

Workflow Workflow 1.0
D+ + +
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. SyMSpace Web home screen button -> see the Home Screen.

. SyMSpace Web home screen button -> see the Home Screen.

. Components browser -> see the Components Screen.

. Projects browser -> see the Projects Screen.

. Parameters control panel -> see the Parameters control panel Screen.
. Project tree viewer

. Download Delta button: to download delta.json file

. Download Evaluation button

. Synchronize Labels button

. Placeholder button: controls the view

. Expert mode: shows advanced options and fields of the project
. The name of the current project

. Search bar

. Component information: opens sub-window with graphs, tables, and preview
. Select the component button

. Wizard: the suggested component for the project

. Search for all components (components browser)

. Search filter tool

. Change history

. Open attribute editor button

. Disconnect from desktop client button

. Simulation setting

. Run simulation button

. Notification box

. User profile
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SyMSpace Web
Project Editor vs. Attribute Editor

) ) BL42 ; )
Project Editor l.l - ‘ Attribute Editor (@
o “f .
* Component view I L ‘ * Tree view as in SyMSpace desktop speciicaton
. o - . 4 Material_Library
® Wire H L]
fSlmpllfl.ed rep.rest(?ntatlon Iﬁ \ Full representation P
or easier navigation comper . :
g9 l ‘ All parameters, previews and -1
* Parameters, previews and I Dot \ documentation files are displayed. ) o
documentation files are l e ‘
3 Rotor
Ilmlted. v | 'RRuct}(t:?lrmenorSPMuso v : =
oot e o> g i
: ﬁg-“(EDF'rOJectlnfa
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| ;l‘;/gl\/gwm . > @Ecometrics

B

PMSM_Model_RBF - :
PMSM Model RBF
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SyMSpace Web

Parameter Editor

1. Setting the filter to "Editable" shows input
parameters only.

2. Complex data types can be modified with
the Parameter Data Editor

Parameter Data Editor X

@ Transformation

o

arameler Data Type
Numeric -

Transformation (Transformation of the stator)

(CJOJOIOXCES 0 -c0 Nk -
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Stator
Previews
Parameters Filter
Transformation of the stator
Transformation [0.0;0.0:0.0:0.0:0.0:0.0] ) @ e Input
Enable drawing THERM2D @ Resulis
@ Settings. THERM2Denable false @ @ E
@) Editable
SlotMeasurements  [siryct with 3 fields] WEEF
Algorithm used for calculation of winding-end inductance: Pyrhoenen, MagField
@ Coil.Lwe_Algorithm '‘Rosa’ @ B3
@ coilsiot  Slot WEE
Mumber of slots
Ns 420 WEE
Stator outer diameter
@0 422 mm VwEE
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SyMSpace Web

Previews

* Figures can be opened in a separate window.
* |f parameters are modified, the background is shaded in yellow

Previews Previews

Parameter values and view are consistent. Figures are uncertain.

* Interactive previews using Plotly Dash are now supported.
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SyMSpace Web

Workflow Components

* Parts of projects can be defined as workflow

* Download of Workflow definition file is possible

o @ ProjectName
Motor Interior

v|¢§3

Geometry
Geometry PMS

'Stator Interior

'RotorPMInterimJ

B Delete

(?) Help

» Workflow exportieren

Science becomes reality

PMSM Interior FEMM

Workflow
1.0

+

-

-|®

ProjectName
Motor Interior

“ Geometry 7
Geometry PMSM Interior

Stator Interior
RotorPMinterior
'Optional Part|

VI

‘g PMSM

v

v

| PMSM FEMM
e
4 0| PMSM Model RBF

PMSM_Model_RBF : ‘

'0ptional|

I‘¢ Postprocessing_Settings

/ N PMSM Posiprocessi

ing Settings

'Optional|

"~ LP_NolLoad
© PMSM Noload RBF

PMSM Loadpoint Motor RBF : ‘

'Optional|
'AC Losses dqGrid |
'Loadpoinl Motor |
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SyMSpace Web

Workflow Components

* Definition of workflow Components with YAML file : p: MotorBox

: Stator Interior CO10
: Part.MotorPart.StatorCorelnterior.Stator_Interior_C010

* Setting values (setData) i

* Supports operation with parameters

* Setting of import and export parameter links (setimportAssignments) ~ name: WireRound
: Material.MaterialFunctions.WireRound

* Lock and unlock fields (setLock :
( ) : 119af45c-1bc3-43d1-a60d-da58954be8ed

* Convert parameters (toLinkedField, toFormula) 3

: Copper
: Material.Metal.Nonferrous.Copper

: €29b8346-8cd0-4eb7-ae26-64f7759d6a24

: WindingCalculator
: KnowledgeEngines.Magnetics.Winding.WindingCalculator

: 6799ed86-9060-4c6b-a0e6-9cdf7b2eba3c
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Geometry
Script Geometry

* Geometry is defined via Python script
* Definition of slot or magnet pole
* Code development can be done without SyMSpace
* Interactive dashboard with geometry parameters
* Quick parametrization of geometry
* Generation of CAD files
* DXF
* STEP with Open Cascade
* OBJ for 3D visualization

Science becomes reality

Number of pole pairs

pz 5
Rotor outer diameter
dro 464 mm
Rotor inner diameter
dri 28 mm
Magnet height
hm 2 mm
Gap between magnet and magnet pocke
hm_gap 0.1 mm
Magnet width
bm 92 mm
Gap between magnet and magnet pocke
bm_gap 0.1 mm
Thickness rotor pole cap
trpc 2 mm
Rotor eccentricity
er 9.2 mm

=M

LINZ
CENTER OF
MECHATRONICS

12



Geometry
Preview

* Interactive preview based on Plotly Dash
* 3D preview of motor

Science becomes reality

STATORCORE

® cCoIL

@ BC_STATOR

_OUTER

Ferromagnetic material:

isovac 400-50A HC_0_96
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Geometry

Doc files

* CAD files

* STEP and DXF files are generated

* Example StatorCore

StatorCore

Stator

B BL42 Geometry Stator StatorCore

®

StatorCore

Stator

Science becomes reality
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Geometry_MAG2D

StatorCore
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MTL-File mat_file

OBJ-File
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Science becomes reality

Previews
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Interactive Previews
Application Examples with Plotly Dash

Inductance Matrix at 1 Hz

* Hiding and showing parts in the
geometry.

WIRE_01_4|
WIRE_01_§]

WIRE_01_2]
4785,
01 4.78p
WIRE_02_2) 4.7750
WIRE_02_§]
WIRE_02_3]
WIRE_02_8} 4.77u

* Selecting specific areas for modifying —
the finite element (FE) mesh density.

* Visualization of frequency dependent
matrices.

106400 1.0e+0 1.0e+02  1.0e+03 Oe+04 Oe+05 Oe+D6

Inductance Matrix at 100000000.0 Hz

WIRE_01_1
WIRE_01_4
WIRE_01_2) 250
WIRE_01_5

2n
WIRE_01_3)
WIRE_01_8)

1.5n
WIRE_02_1
WIRE_02_4 n
WIRE_02_2)
WIRE_02_5 0.5n
WIRE_02_3)
WIRE_02_§)

I, i, by by, P ey b
’%%?5 J'?E@J‘?E "'?e ”V’s ‘%& "FEWJ'?K "4’& ”Vs W"'?s
L5 s ‘~4
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Science becomes reality

SyMPython
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SyMPython
How to install SyMPython for SyMSpace 1.6

* Ensure SyMSpace is installed on your system.

* Unzip the downloaded SyMPython files into your

Log Console Python Console

chosen directory.
Welcome to SyMSpace Python! Using Python 3.11.9 (C:\LCM\SyMSpace\symspace_python_3.11_v15)

* Open config.local and set the Python path to your

Python installation.

# Python 3.11

PythonPath=C:\\LCM\\SyMSpace\\symspace_python_3.11_v15

o )

ki 1o g Py Ui e 118 5 My s Sen 311,55

* Confirm that the correct version of Python is being

used.

o q LINZ
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SyMPython Version 3.11.9

Included Packages

* Most important packages *:‘_
* Numpy N?%5 NumPy
* Pandas
* Plotly, Dash
* Jupyter .
* NGSolve II!I pandas
* PyTorch 0
* Keras
* Scikit-learn
* CadQuery

< ) °Netgen/NGSoIve

q q LINZ
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Jupyter Lab

Open or create new Jupyter lab file

* Run macro: jupyter_open

* Select existing file or create
new file

* Jupyter with SymPython kernel is
opened

* A SyMPython kernel can also be
started without running
SyMSpace

|E| Notebook
? 0

Python 3 Octave
(ipykernel)

Science becomes reality

[m Run macro

rMacro name

|iupyter_open.py

User macro  System macro

compare_container.py
create_test.py
export_material_db.py
export_model _description.py
export_to_file py
import_from_file.py

insert_function_params.py
insert_testparameter.py

load_model _description.py
new_guiscript.py
new_pythonfunction.py
new_script.py
plot_parameter.py
purge_dxf_geometry.py
register_files.py

rLocation of user-macro

C:\ComponentSpace\srcicomponentspace \scripts

EEX

M Open Jupyter Notebook ? *
Select a notebook file Lr of Mechatronics GmbH‘l,SimuIaﬁons‘l,ZUZ‘HJ?—lO_SWSpaoeDays\DemoLab|| | Browse
Create new if it does not exist [+
Open in Jupyter Lab ™|
ok || cancel
: LINZ
CENTER OF 20
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ChatGPT
SyMSpace Assistant

* Getting started —

* Search on the ChatGPT platform in the menu for oo o1, 'l@
. oo s erkunden —
SyMSpace Assistant

SyMSpace Assistant
* Start a new chat o Sicied b

* Capabilities von SyMSpace Assistant GPT

Specialized chatbot designed to assist users with the SyMSpace platform

Programming 80
* Supports troubleshooting
Gespréchsaufhénger
Are you encountering any issues Hello! How can | assist you in
or errors in SyMSpace that | ca... getting started with SyMSpace...

Can | show you how to use the
SyMSpace Optimizer for better...

Funktionen

+ Durchsuchen

+ DALLE-Bilder

Bewertungen

(O Chat beginnen

q q : LINZ
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SyMSpace Releases




SyMSpace Release Cycle

* SyMSpace Release
* Current stable Release: Version 1.6 as of March 1, 2024
* Biannual Stable Releases in March and October.

* Components Release
* Weekly updates after successful testing.
* Component code is stored within the SyMSpace project.
* Even when Components are updated, already created projects remain unchanged.
* Component versioning is in development.

Science becomes reality
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Download SyMSpace

MotorBox and ComponentSpace

Login at https:/drive.jku.at/

Choose SyMSpaceMotorBox for updating SyMSpace

Choose Company folder for updating ComponentSpace

! Q| 9D siegtriedsitber )

f FUR MICH FREIGEGEBEN O 1 Element

‘ B FREIGABEM{Wisder Eingeblendet) ™
NAME ~ FREIGEGEBEMN VABLAUF ZUGRIFF GEAMDERT ~ GROESSE
b SyMSpaceMotorBox symspace-l... 20.12.26 Betrachter 04.10.23

Science becomes reality I = m
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https://drive.jku.at/

Download SyMSpace

Stable Release

! Q | 9  siegfried Silber @ v

! L B2 FORMICHFREIGEGEBEN > *** > b2 1.6.13052 £ 6 Elemente
B .
. ¥z FUR MICH FREIGEGEBEN > W2 SyMSpaceMotorBox J NAME ~ STATUS MITGLIED GEANDERT - GROESSE
B [ FreeCADUtils-stable-2024-03-01... - Mur ich Vor 25 Tagen 2MB
NAME ~ STA
b2 Documentation - 2r] SyMSpace-Help-stable-1.6.1305... - Mur ich Vor 25 Tagen 2456 MB
b2 Examples __ [ syMspa ud-stabl... - Mur ich Vor 25 Tagen 1.03GB
¥z nightly __ [ syMSpace-MotorBox-stable-1.6.1... Nur ich Vor 25 Tagen 1.22 GB
__ 7] SyMSpace-Motorbox-stable-1.6.1... - Mur ich Vor 25 Tagen 836.61 MB
[ ThirdParty.Ink = Nur ich 22.05.23 2 KB
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