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1 MOTOR FACTORY - EXPORT AREA — HOME PAGE VIEW

The area “EXPORT” of Motor Factory groups two main families of functions:

1.1 “DOCUMENT’,

In “DOCUMENT” the function “REPORT” allows building reports automatically to describe all the work achieved for the design
as well as for the tests.

Then, the function “SCRIPT” allows to build and export a python script of a current motor in the application Script Factory or in
a targeted folder.

1.2  “ADVANCED TOOLS ¥,

In “ADVANCED TOOLS” the function “HYPERSTUDY” allows to build and export a connector in Altair® HyperStudy® for
performing studies like optimization or Design of Experiment (DOE).

Then, the functions “FLUX2D”, Flux Skew, Flux 3D allow to build and export a model in Altair® Flux® environment (2D, Skew
or 3D) for performing advanced studies either with magneto static or transient applications

Motor Factory - EXPORT area

Selection of the EXPORT area of Motor Factory.

Access the area “REPORT” in which a report can be made

Access the area “SCRIPT” for generating a python file in which all the needed command lines are written to rebuild the motor

Access the area “HYPERSTUDY * in which a connector can be made and sent to HyperStudy®

Access the area “FLUX2D” in which a model can be made and sent to Flux® 2D

Access the area “FLUX SKEW” in which a model can be made and sent to Flux® Skew

N[O (WIN|—=

Access the area “FLUX3D” in which a model can be made and sent to Altair® Flux® 3D

Proprietary Information of Altair Engineering A A LTAI R
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2 MAKE A REPORT

2.1 Overview

The aim of this export is to build and quickly export a report showing all the work achieved to design and test the machine.

As a result, the report can be exported in a pdf or html file format. It can also be attached to the motor in the "Motor Catalog" or simply
displayed in the report area.

2.2  Area to build the report

DOCUMENT ADVANCED TOOLS

2 € = & % @)

SCRET HYPERSTUOY  FLUK2D  FLUKSKEW  FLUK3D

1 Design l
1.1 Machine - Topology
10,1 views

1111 Radial view

W
B Clnstica wnang
=5 Mo
B mens

1112 Axial view

Motor Factory — EXPORT AREA — Export a report

Selection of the EXPORT area of Motor Factory.

Access the area in which a report can be made

Zone to visualize the report (= preview)

4 steps to build the report which user need

Buttons to validate inputs, display a preview and export a report

QB (WIN[—=
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2.3  Steps to build and export a report
Five steps are needed to build and export a report: In EXPORT / DOCUMENT / REPORT area:

1) Select the sections to write dealing with the design
2) Select the sections to write dealing with the tests

3) Select the sections to write dealing with the materials
4) Select the “saved test results” you want to add as archive in the report
5) Define the export information

2.4 Section selection

2.4.1 List of sections available to build the report
® O,
REPORT REPORT ?  REPORT 7 REPORT ?
1. DESIGN 1. DESIGN 1. DESIGN
=6 Al 2. TEST 2. TEST
= E Machine
3 Tosy 3 MATERAL
[ Frame =00 Characterization F=
= Rotor D s [ REF.M330_35A =0 Al
2@ Ssaliency &0 Working point 20 Solid - =0 Characterization
& Design = E]DSme wave - Motor e =00 Model - Motar
a8 (Skew a0l Perf:lrun-'l’:nce e =0 Electrical conductor =0 Maps
S ator = [ REF.C [ Rest
=8 slot B Sm;wavs - Motor e0 Ele(lrnc:ﬂi&;latm =[] Working point
Design ) O eff. map [ REF.Nomex_130 =[] Sine wave - Motor
B Skew 1 Methenis B0 Gas a0 N
E winding = [0 NVH - Working Point . Diieenii O Res2
2 Cooling 2L 20 performance mapping
IEXIEH‘IE[\ 3. MATERIAL 4. ARCHIVE 20 sine wave - Motor
Internal
= Materials 4. ARCHIVE 5. EXPORT INFORMATION a DE:_f;.er::p
B Materials
5. EXPORT INFORMATION =0 Mechanics
2. TEST =0 NVH - Working Point
3. MATERIAL ‘-IDE:J::A
4. ARCHIVE =
5. EXPORT INFORMATION
5. EXPORT INFORMATION
M E
[O]
Motor Factory - EXPORT AREA — Export a report — Chapters to be selected
1 Chapters to describe the DESIGN. Machine, Rotor and Stator characteristics.
Chapters to describe the TEST results.
2 ; . .
All the test results are available as soon as the corresponding computations are performed.
3 List of materials used to build the machine can be added to the report with all their physical properties.
4 Archive groups all the tests which have been saved during the process. These can be added to the report.
Note: A maximum of five results per test can be added to the report.
5 Button to apply the selection of the user input selections (selection of chapters)
6 Button to restore default values.

Proprietary Information of Altair Engineering

J\ ALTAIR



Altair® FluxMotor® 2025 p. 8

2.4.2 Selection of sections

B

DOCUMENT
5 F P ¥, | ) | P
) w0 % Q

REPORT VIEW

3 REPORT ?
2.2 Working point - Sine wave - Motor - Current-Control angle-Speed

1. DESIGN
=@ Al
Mame Value Name =8 Characterization
Comaxt E Madel - Mator
Package e Convantian Matar b Maps

=@ Working point
& B Sine wave - Motor

2.2.1 Configuration

2.2.1.1 Inputs

baaiy ) e
450 Spaed (rpem) 13000 g ne =B Performance mapping
0.0 B Sine wave - Motor
B Eff. map

ED) =8 Mechanics

e 5B NWH - Working Point
M N

2.2.1.2 Settings 3. MATERIAL
i 4. ARCHIVE

Mash andar Bl

200 C5. and mndina

20.0 5.8 amd vanmiiog &

— = =] B
= = = = =

Motor Factory - EXPORT AREA — Export a report — Chapters to be selected

Section names are shortcuts for displaying the corresponding section of the report
2 Check the section to add chapters to the report
3 Button “Preview” considers the selected chapters and displays the report

—_
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2.5 Export information

i

REPORT 7
1. DESIGN
2. TEST
3. MATERIAL
4. ARCHIVE
5. EXPORT INFORMATION
EXPORT PARAMETERS @
Report name Report o
Export format PDF . @
Destination folder C:\Users\username ®-]
Attached to the motor [No . \@

Motor Factory - EXPORT AREA — Export a report — Export information

Access to the area in which export parameters can be defined

A file name must be written (Default name = “Report”)

The file format must be chosen (pdf or html) to build the report

A folder in which storing the report must be selected via the browser

It is possible to attach the report (HTML or PDF file) to the motor in the “Motor Catalog”

(OB [(WIN|—

Button to export the report by considering all the previous defined parameters
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3 EXPORT A SCRIPT
3.1 Overview

Next to the function “Report”, the function “Script” gives the capability to build and export a python script file, in which all the needed
command lines are written to rebuild the considered motor. The script is generated with all the needed sections and sub-sections in
Motor Factory, dedicated to the design, the test, and the exports.

Then Script Factory can be used to automate some study such like running serial tests or serial design configurations.

3.2  Area to build the script export

SCRIPT )
DESIGN DOCUMENT ADVANCED TOOLS -
— - . EXPORT PARAMETERS
: e Tl 7 s % ®
’% — el 0 AP Script name Seript
REPORT EIF HYPERSTUDY  FLUKZD  FLUXSKEW
Mator name Mator
SR Catalog name User_SM_PM_IR_3Ph SCRIPT ?
m Destination folder D:\Example TN
Script name sciipt
\/ O wator name motor
Catang name User_SM_PM_R_3Fn
Motor python script automatic generation Inpu Destination folder D\Example
* Sar
Automatic generation of the FluxMotor python script of the « Cal vz 3
machine (Design, Tests, Exports) in the current state. = —
All the needed command defining the machine are written in it.
Direct link to open Script Factory. IE E

* Machine
*Rator
*Stator
*Cooling
* Materials

* Characterization

=t «Working
« Performance mapping

* Mechanics
= » Document
> 1 IO UM « Adsvancedtools
«System

Motor Factory — EXPORT AREA — Export a python script

1 In Motor Factory select EXPORT / SCRIPT environment.

The EXPORT / SCRIPT environment user inputs allow to define the name and the location of the new script file + the
name of the motor to be rebuilt from the new python script file, with the catalog name in which it will be stored.

Note: Without defining other names for the motor and/or the catalog, the original motor would be overwritten while
running the new python script file.

3 Button to build and to export the resulting python file.

4 Button to build and export the resulting python file, and then to open it directly in the Script Factory.

J\ ALTAIR
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4 BUILD AND EXPORT A CONNECTOR FOR HYPERSTUDY®

4.1 Overview

The aim of this export is to build a connector, allowing Altair® HyperStudy® to drive Altair® FluxMotor® for performing motor optimizations
based on the computation processes embedded into FluxMotor®.

This can be done for an eligible test list by using input/output parameters defined in FluxMotor®.

Then, after having performing studies with HyperStudy® (Optimization or Design Of Experiment -DOE- for instance), the results can be
visualized by selecting the resulting machine in the “Motor Catalog”.

4.2 Area to build a connector

®

= iE|
DOCUMENT ADVANCED TOOLS
r 7 . ] ~
€ = = = ®@
REPORT  SCRIPT wPERET FLUKID . FLUXSKEW  FLUCED
'WORKING POINT - SINE WAVE - MOTOR - CURRENT-CONTROL ANGLE.SPEED. HYPERSTUDY 7
Design m Paramsters 1. TEST SELECTION 1
Topalogy Bhatt Working point / Sine wave / Motor/ 1'% N Settings Outputs i
with HyperStudy Thermal Generaldata e d
& - Hecronies @ + Machine constants e :
, - Mechard . 4
Hausing Saliency Identifying a working point defined by targeted Mechanics : ;ﬂ:f,’, :;::;e _ i
@ current 1, control angle ¥ and speed N J_n;ﬁ:ﬁ:cu"&"b| o Flimdansitrinien B
3 » Controlangle- ¥ > szi' S H
" » Speed-N e
siot Windig + Iran lasses (stator, rotor)
25 ot e
Masies Mainents of inert Ef. map
&
costs
T EATiLE 2 TEST CONFIGURATION
Configuratien Selectthe test1o be performed — —
3. PARAMETERS FOR HYPERSTUDY
% E 2 TESTCONRGURATION 4, EXPORT INFORMATION
pe o Dafine the default valuesel the test inputs -
P! el Exmor m section [ Parameters o Hyp Y
E 3, PARAMETERS FORHYPERSTUDY el ke
Choose the parameters ta be considered
Winding
Wi resits 4. EXPORTINFORMATION ol | ol
Finalize the export process
= EH = =
Working paint - .

Motor Factory — EXPORT AREA — Export connector for HyperStudy®

Selection of the EXPORT area of Motor Factory.

Access the area in which a connector for HyperStudy® can be made

Zone to visualize either the overview of the selected test or the corresponding user input/output parameters
4 steps to build the connector to be exported for HyperStudy®

Buttons to validate inputs, display a preview and export the built connector for HyperStudy®

(B (WN|—=

J\ ALTAIR
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4.3  Steps to build and export a connector
In EXPORT / ADVANCED TOOLS / HYPERSTUDY area, 4 steps are needed to build and export a report:

1) Select the test which will be performed by HyperStudy®

2) Define the test configuration, that means the user inputs/outputs parameters needed to define the test (settings and user inputs
of the considered test)

3) Select the inputs/outputs parameters for performing studies with HyperStudy®
4) Define the export information

4.4 Test selection

In the current version of FluxMotor®, 7 tests can be selected for Reluctance Synchronous Machines:

e Characterization / Thermal / Motor & generator / Steady state

e Working point / Sine wave / Motor / I-¥-N

e Working point / Sine wave / Motor / |I-U

e Working point / Sine wave / Generator / I-P-N

e Performance mapping / Sine wave / Motor / Efficiency mapping

e Performance mapping / Sine wave / Generator / Efficiency mapping
e Mechanics / NVH / Working point / I-¥-N

When a test is selected, the corresponding overview is displayed at the center of the screen, showing the main inputs to be considered.

@
Rl motorFactory  *Hewnton BaH

- DESIGN DOCUMENT ADVANCED TOOLS
= =) P [/ ) ). 5 24
’% TBET = (‘ S Msk .L,Sn @
REPORT SCRIPT HYF J;
EXPORT

FLUXZ0  FLUXSKEW  FLis o8

SECTIONS WORKING POINT - SINE WAVE - MOTOR - CURRENT-CONTROL ANGLE-SPEED HYPERSTUDY ?
Topolaay shaft Working point / Sine wave / Motor/ 1'# N ®  serings Out g
with HypersStudy + Thermal + Generaldata o1
ﬁ & * Electronics * Machine constants B . o
Housg awicary identifying a working point defined by targeted + Mschanics % ;‘L’ﬁ; 2‘;‘;:: _
@ current |, control angle ¥ and speed N !“E_‘:“:cwem'l : ;i.uxfﬂr\swlyin iron Eaing wan
" + Controlangle- ¥ s by
siat waning v Spaadi « Iron losses (stator, rotor)
m @ BN map
Masses Moments of nertia ‘ En ..m-ﬂﬁ
& J
Costs. q A = =
Sl
Configuration Select the testto be performed —
3. PARAMETERS FOR HYPERSTUDY
= = 2. TEST CONFIGURATION 4, EXPORTINFORMATION
o bo— 4 Define the default valuesof the test inputs p—
= N 3. PARAMETERS FOR HYPERSTUDY Enrnmimiladbate
o & Choose the parameters to be considered
Witing / S
Main resuts ! la 4 EXPORT INFORMATION [v] \_\'T_l
¢ - Finalizathe export procass
= =2
Wdbgrit o B
Motor Factory — EXPORT AREA — Export connector for HyperStudy®
1 Selection of a test to be performed by HyperStudy®
2 Display of general information (overview) dealing with the selected test

Proprietary Information of Altair Engineering A A LTAI R
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4.5  Test configuration

After selecting a test, the corresponding test inputs (settings and user inputs) must be defined. This allows to define the initial conditions

for testing.

Identifying a working point defined by targeted

current |, contrel angle ‘¥ and speed N Inputs

+ Line current-|

+ Controlangle-¥
+ Speed-N

Working point / Sine wave / Motor / 1'# N l Settings ou

with HyperStudy + Thermal + Generaldata
= Electronies » Machineconstants
= Mechanics = Power balance

* Fluxin airgap

» Fluxdensity iniron
+ Rippletorque

- AClosses

1. TEST SELECTION
Selact the test to be perfarmed

2. TEST CONFIGURATION
Define the default valuesof the test inputs

3. PARAMETERS FORHYPERSTUDY

Choose the parameters to be considered
4. EXPORT INFORMATION

Finalize the export process

+ Iron losses (stator, rator)

2. TEST CONFIGURATION

i = 9

Thermal  Electronics Mechanics

[ a—

INPUTS

Computation mode

Current density, rms (Amm2)  «|
Contral angle (deg)

Speed:{rpm)

AC losses analysis

Ripple torgue analysis

Fast
683
450
15000

+

TINFORMATION

Eeror in section [3. Parameters for HyperStudy).

Al igast one input parameter (in biue)
selected toexport a connector

st e

Motor Factory — EXPORT AREA — Export connector for HyperStudy®

—_

Overview of the selected test is displayed

2 User inputs can be defined in the test area

Note: The user help information about the test parameters is defined in the user help guide of the corresponding test. Please refer to

the corresponding section.

Proprietary Information of Altair Engineering
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4.6  Parameters for HyperStudy®

This section allows to select the parameters which must be available for the optimization in HyperStudy®.
These can be design parameters, parameters to define the test conditions (inputs and/or settings) or test results.

4.6.1 Selection of design parameters

“Mmrﬁch'rj' # BOH
DOCUMENT ADVANCED ToGLS
P /, R P ~
=) Z B B % @
REPORT SCRIPT H! RS ¥ FLUX 20 FLUYSKEW x50
| SECTIONS - SINE MOTOR CONTROL ANGLE-SPEED. HYPERSTUDY v
j| overen 1. TEST SELECTION \
Tapale J,FMEI'ERSFQRH\'F
_—
n setecieoparavereRs = [
St mm)
Housing Saliency Salier
< O '
Siot winding
I} &
Masses [E——
é 4. EXPORT INFORMATION
costs =
Configuraticn Ve
= = ! !
nputs settngs I} | Z
5 o ko . “
0 i )
winding = 5] 0
Main resufts : o o
= == == | |
== la_suis (deq) a 38 (mm) o 18€ mm) a
Working point g =] |

Motor Factory — EXPORT AREA — Export connector for HyperStudy®
Design parameters selection

1 Tab to be expanded to choose input/output parameters for HyperStudy®

2 Area in which input/output parameters are stored for HyperStudy®

3 Shortcuts to select the part of the design to be considered for the selection of parameters
All available design inputs are displayed. The corresponding dimension is highlighted when selected - arrow (5).

4 When a parameter is chosen, the associated box is ticked (4), and the parameter name is stored in the selected
parameters area (2).

5 Arrow illustrating the selected design input parameter

6 Button to validate the previous choices

Note: Data which are given by the user are written in blue. They are inputs data. Data resulting from internal computations (outputs) are
written in black. This allows the users to quickly differentiate between the input data and output data inside data tables.

Proprietary Information of Altair Engineering A A LTAI R
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46.2

Selection of test data

The test data groups test results as well as the user inputs and settings. All these data can be selected for optimization in HyperStudy®.

L

B3

®

Motor Fastory = Nsmtatar

- —
TEST

[ o]

SECTIONS
Design
Hausing Saliency
sht Winding
) S
Masses Maomants of inertia
~Configuration
- Main results -
‘ =

sl Overview

DOCUMENT

o
REPORT SCRIPT

WORKING POINT - SINE WAVE - MOTOR -

Machine performance - Working point

ANCED TONLS

CURRENT-CONTROL ANGLE.SPEED

Beneral aats | (5] | [
®  lspecaimpm [a} o
o Machine &lectrical power (W) a [m)
e efficiency (%) o Apparent power (VA) o
Control angie (deg) o Power tactar a} ehass angie o
Line current, rms (4] o Phase currant, ims (A} a}
Rine-Line vettag, mis (V) | 0o IPriase voltage, mms (V) =]
ahine constants | o |
densty, rms (Amm | o Electrical loading, rms (Am) [=] Powes denssy (Wig) O
=]
| |
| a
& o IStator Jaule o
Total on losses (W) =] Stator ron o ) o
Mechianicai losses (W) o ‘Andfianal lasses (W) =]
Pl n argzp (] |
[Flux gensity, ARV (T) o {Fiux density 15thamm s (T} o Flux density, peak (T) [s]
[Flux 1 pote, ARV (wn) =] Pl £ pole 13t ham., s (W) O Flux / pole. peak (Wo) [a)
P densty miron = | I
[Stator tooth, max (T} | o ‘Stator taotn, mean (T) a
[stator foot tooth, max (T) a ‘Stator foot toath, (M a
stator yoks max (T) o \Statar yoke, mean (T) o
{Rotoryake, max () o Rotor yoke, mean [T) o
[Rator web, max (T) o [Rotor web, mean (1) =]
[Rotor boage. ma (T) o Rotor briage, mean (1) o
Inductances
[Warking paint | [ E |
Ip-aas state nductance La tHi o Q- static inductance La H) o Saliency. (s

"

* 2. TEST CONFIGURATION

@

BO0E

HYPERSTUDY i
1. TEST SELECTION |

3 PARAMETERS FOR HY!

SELECTED PARAMETERS

TMIE (mm)

e i)
Working point &pparent pond(ua)

4. EXPORT INFORMATION

[v]

Motor Factory — EXPORT AREA — Export connector for HyperStudy® — Test data selection

Tab to be expanded to choose input/output parameters for HyperStudy®

Area in which input/output parameters are stored for HyperStudy®

Shortcuts to select the part of the test condition and test results to be considered for the selection of parameters

All available test data (test results as well as user inputs) are displayed. When a data is chosen, the associated box
is ticked (4), and the parameter name is stored in the selected parameters area (2).

Display of data which can be selected for HyperStudy® studies

oo b~ (WIN|=

Button to validate the previous choices

Note: Data which are given by the user are written in blue. These are inputs data. Data resulting from internal computations (outputs)
are written in black. This allows the users to quickly differentiate between the input data and output data inside data tables.
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4.7

The last step for building the connector for HyperStudy® is to define the export information.

Export information

There are three data to be defined:

e The name of the connector

e The folder in which the connector must be stored

e The last answer, “Save iteration (Yes/No)“ indicates if the results of the HyperStudy® must be stored in a dedicated catalog of Motor
Catalog application. When “Yes” is answered all the resulting motors can be visualized in Motor Catalog, and then these can be
edited in the Motor Factory very quickly.

B MotorFactory  *Newsotart =
- DESIGN DOCUMENT ABVANGED TOOLS
0 F ’ b o ) ks
) et € = = % @
-m REFORT  SCRET (YPERST FLUK2D  FLUKSKEW
SECTIONS WORKING POINT - SINE WAVE - MOTOR - CURRENT-CONTROL ANGLE-SPEED HYPERSTUDY e
Desin- ARG Parameizrs | 1.TEST SELECTION
@ -E- Machine performance -Working point 1 | 2. TEST CONFIGURATION
Topclegy Shatt |eenzral dat: [ (=] | | 3. PARAMETERS FOR HYPERSTUD
s X 4. EXPORT INFORMATION
ﬁ & Mechanical torque (N.m} =] |speed (rpm) o o
buecnarscal power (W) =] I o o [ EXPORT PARAMETERS. ®
Hausang Saency Machine efficiency (%) [m] = o Connector pame HstCannectar
Control angle (deg) o a =] Destnation falder |DFarHyperstidy |
J @ Line current. rms () [m] o {save taratons es
Line-Line voltage, rms (V) 0 a
siat Windng biachioe s | o | "y )
lcurrent aensity, s (afmm2 o [Erecmcat naing, ms. (aim) o Power densy (Wig) o Vv
kT (4 meay ] | B
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(av)

Motor Factory — EXPORT AREA — Export connector for HyperStudy® — Export information

Tab to be expanded to define the export information for HyperStudy®

Area in which the export parameters to be defined are listed

Button to validate the previous choices

BIWIN|=

Buttons to finalize the export.

4a To finalize this operation from FluxMotor, a first button allows to directly and automatically launches HyperStudy, builds
and load the connector to perform the optimization

4b Button to finalize the export of the connector. When one clicks on this button opened the folder where the connector
is stored.

Note: When one clicks on this button (4a), HyperStudy is automatically opened, with the connector built by FluxMotor uploaded.
The studies can be initialized and run immediately in HyperStudy. The input variables as well as the Output responses that have been
selected in FluxMotor are automatically identified and uploaded.

J\ ALTAIR
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Note: When data is missing in the third table; “Parameters for HyperStudy®” for instance, an error message is displayed in the red color
font which indicates, what is missing and where. If all the needed information is missing, exporting a connector is not allowed.

'HYPERSTUDY ?

1. TEST SELECTION
2. TEST CONFIGURATION
3. PARAMETERS FOR HYPERSTUDY

4. EXPORT INFORMATION

EXPORT PARAMETERS
Connectar name HstConnector
Destination folder D:\ForHyperStudy
Save iterations Yes

Error in section [3. Parameters for HyperStudy}:
At least one input parameter (in blue) must be
selected to export a connector.

Motor Factory — EXPORT AREA — Export connector for HyperStudy® — Error message
Error message written in red font
The two buttons to export the connector and run launch HyperStudy are not active if the needed data is missing

—_
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4.8  Get back HyperStudy® results in FluxMotor®

All the motors resulting from the operations performed with HyperStudy® can be used back in Motor Catalog of FluxMotor®, and then
these can be edited in Motor Factory very quickly.

O
Q8 @ @ @ 2
BET

=
|
=]

) ?
i @
EDNT NEW DUPLICATE IMPORT DELETE A

GENERAL DATA PERFORMANCE

CATALOG SELECTOR CATALOG : HsTRSM_001 - MOTOR : opt_1_run_00140
REFERENCE CLASSIFICATION.
— Synchranous Machine Matar ope, 1 run_0140
| ®-PMnnevRotor-3Fhase Cataleg HStRSM 00T
= PM-OuterRotor-3Phase Family Synchranous
= induction Machine Type Feluctance
-5 nnerRotor-3Phase Sub-type Inrver rator
- S0-OUterAotor-3Phase Elec. supply neswork  [3Phase
Outer diameter (rmm) 2700
inner digrneter (mm) 165.0
Length (mm) 800
No. shots. 36
hvacy Tl
waterial REF AM330_35A
Conductor matens REF Copper
ARGAP |
[Length (mem) 70 1
P Ror-Phase ROTOR
#-PM.OuterRotor . 3Phase Outer giameter (mm) _ILJQ
Inner giameter (mmy) 1500
tengthimem)_j800__|
I SHAFT ]
Topology salld
_ i o e e i 8061
. Q0o -
opt_1_run_00135 il opt1_run_ 00143 ope_\_m‘-_onus
Motor Catalog — Visualization of results got from HyperStudy®
1 A catalog is automatically built by using the name of the connector defined by the user
2 All the operations from HyperStudy® are stored in the dedicated catalog
3 Each motor can be selected, visualized and edited in the Motor Factory, to be evaluated more in depth
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4.9  Connection between FluxMotor® and HyperStudy®

Before starting new studies in HyperStudy® by using connectors exported from Altair FluxMotor™, Altair FluxMotor™ must be registered

as a new solver script in HyperStudy®.
This must be defined only while using the coupling for the first time.

¥Z Register Solver Script - Altair HyperStudy™ (33.2033991) o x

) Add Solver Seript B3 Remove Sabver Sciipt File = Edit View Tools  Applications  Help ghpun

Label Varname Type Preference Path t b =] [System Arguments

P
fers  Messages &

|

g 1 g

View E

Approach:

Register ...

Solver Script

User Utility

> Optimizer

4

T
3

% External Fit

14 None

15 FluxMetor fluxmotor

o«
C:/Program Files/Altair/2025/flux/FluxMotor/Scripts/win/FluxMotors.exe

Connection between Altair FluxMotor™ and HyperStudy®

1 Open the area in HyperStudy® to register FluxMotor® 2025 script

Path where FluxMotors.exe must be selected to be registered as a new solver in HyperStudy®.

Note: FluxMotors.exe with a “s” at the end of FluxMotors.

2 This must be defined only while using the coupling for the first time.

Note: Since the version 2022.1 of HyperStudy, the FluxMotor solver script is automatically registered, when the default
path installation is selected while installing Flux and FluxMotor

Note: The new auto generating the HyperStudy Study in HyperStudy Application (described above) allows to automatically register
FluxMotor® as a new solver script in HyperStudy®. If HyperStudy is not install in the same folder (by default: C:\Program
Files\Altain\2025\hwdesktop\hst), the path must be defined in the user preferences via the supervisor of FluxMotor (Path to HyperStudy
— Needed for HyperStudy export — Ref. 3 below)

Warning: Mandatory synchronization between connector and FluxMotor versions

The connectors used in HyperStudy must be synchronized with the FluxMotor solver version.
An error message (inside the log files) is generated while performing HyperStudy studies with a connector provided with a former

version of FluxMotor solver.
A connector provided with FluxMotor version N-1 (or older) cannot be used in HyperStudy where the FluxMotor Solver Version N (or

newest) is selected.

Since the FluxMotor 2022.3 version, each time a connector is generated, a ConnectorUpdater.py file is provided and located in the

same folder as the connector
Thanks to this script, the user can update an older HyperStudy connector generated with a former version of FluxMotor.
Please refer to the document MotorFactory_Introduction.pdf for additional information in the section dedicated to HyperStudy.
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Preferences

Q . om ® X

Comman Path Look Shortcuts Advanced
Detault creation catalog path [CUsers\..\ ] ®&
Default creation library path [CUsers\. . ] ®
Default creation material path [CUsers\ | ®
Default Part Factory export pythan file path [Cwsers) ] @&
Default source excel file path [ClUsers! 1 | @
Default source attachment flle path [CW0serst_ T ] @
Default exportimage path [CUsers\. .\ | @
Default export report path [CiUsers T 1 ®
Default export script path [CUserst 1 | @
Default export material path [C:\Users..\ | @
Detault HyperStudy cannector path [Ciuserst..\ ] @
Default HyperStudy catalog path C\Users\. .\ | @
Detault export ta Flux path [ClUsers\. 1 1 ®
Default Motor Factary working directory path [cuserst 1 | @
Default LUT export common path [CUsers\..\ ] &
Path To a C++ compiler (needed for FMU) [causerst.\ ] ®
Path to FlowSimulatar (needed for FlowSimulator export) CA\Users!._\ | @
Path to SimLab (needed for SimLab expart) [C:users..\ | @
Path to Hyperstudy (needed for Hyperstudy export) CUsers)..\ .—'—@7
Path to Activate (needed for Activate export) { C-\Usersh. A | @
Path to PSIM (needed for PSIM export) [CAUserst_v ] ®

@ (8) @

Path to HyperStudy — Needed for HyperStudy export — It must be defined in the user preferences (Supervisor of FluxMotor)
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5 BUILD AND EXPORT A MODEL IN FLUX® 2D ENVIRONMENT

51 Overview

The aim of this export is to provide a python file which allows to get a full parametrized model ready to be used in Flux® 2D environment.
In the current version, models can be exported for static application or transient application in Flux® 2D environment.

Three models can be exported to Flux® 2D environment:

Application Model family Package Convention Model / Test
STATIC Without solving scenario Current source Motor & Generator Basic model
TRANSIENT Working point Sine wave Motor I-¥-N

Working point Sine wave Motor I-?¥-N (Hairpin)

Note: These models are considered for inner rotor machines as well as for outer rotor machines.

5.2  Area to build and to export a model to Flux® 2D environment

®

S aNEs]
DOCUMENT IDVANCED TOOLE
3 77 s ). )
= 7 % % 5 @
REPORT  SCRIFT HYPERSTUDY FLUKSKEW  FLUCID
WORKING POINT - SINE WAVE -MOTOR - CURRENT-CONTROL ANGLE SPEED FLUX2D ?
T s
Export a model for transient magnetic application Sertings i L
in Flux2D environment « Thermal | .
. T e ——
e Harpn (111}
vorking point / Sine wave / Motor /1 % N Inputs |2, TEST CONFIGURATION
Aworking point defined by current, control angle and speed N » Linecurrent-|
8 ¥ 2 P + Controlangle- ¥ |s. EXPORT INFORMATION

= Speed-N

~ve=—(5)

1. TEST SELECTION

Selectthe testto be modeled
2.TEST CONFIGURATION

Define the defaultvalues of the testinputs
3. EXPORT INFORMATION

Finalize the export process

Motor Factory — EXPORT AREA — Export model for Flux® 2D environment

Selection of the EXPORT area of Motor Factory.

Access the area in which a model for Flux® 2D environment can be made

Zone to visualize the overview of the selected model to be exported

Click on the tab to select the application (STATIC or TRANSIENT)

3 steps to build the model to be exported for Flux® 2D environment

Button to validate inputs before building the model in Flux® 2D environment.

N|O|RWIN(—~

Exports the python file for building the model in Flux® 2D environment or launch the project directly in Flux® 2D.

Proprietary Information of Altair Engineering
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5.3  Steps to build and export a model to Flux® 2D environment

In EXPORT / ADVANCED TOOLS / FLUX2D area, one must indicate that on which application of Flux® 2D environment, the models
must be built: static application or transient application.

Then, the 3 next steps are:
1) Define the type of scenario one wants to get in Flux® 2D environment (Test selection).
This means the simulation, that one wants to perform in Flux® 2D environment for evaluating the electromagnetic behavior of
the considered machine.
2) Define the test configuration. This is to give an initial value for the user inputs, which will be set in the scenario of the simulation
available in the Flux® 2D model.
Note: For each Flux® 2D model available in the current version, a short description of the user inputs is done in the following sections.

3) Define the export information.

The resulting models are fully parameterized, and these are built in Flux® 2D environment for static or transient applications.

FLUX 2D ?

-

I-¥-N Hairpin (111)

2 TEST CONFIGURATION '7—@
3.EXPORT INFORMATION @

(= (B ]

Motor Factory — EXPORT AREA — Export model for Flux® 2D environment

Select application (STATIC or TRANSIENT) in which the model must be built in Flux® 2D
Choose one scenario (or test) to be provided

Define the initial conditions for the simulation process in Flux® 2D environment

Define export information

BIWIN|[=
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54 Test selection

After selecting an application type (STATIC or TRANSIENT), the corresponding test inputs (settings and user inputs) must be defined.
This allows to define the initial conditions for testing.

FLUX 2D

&
s

S — )

I-¥-N Hairpin (!11)
2. TEST CONFIGURATION
3. EXPORT INFORMATION

[V +E ®

3
“an

Motor Factory — EXPORT AREA — Export a model for Flux® 2D — Test selection

Selection of application (STATIC or TRANSIENT) in which the model must be built for Flux® 2D
Tab to choose one scenario (or test) to be provided

Selection of the scenario (or test) to be provided

Button to validate the previous choices

AIWIN|—~

Note: The user help information about the test parameters is defined in the user help guide of the corresponding test. Please refer to
the corresponding section.

5.5  Test configuration

After selecting an application type (STATIC or TRANSIENT), the corresponding scenario (or test) inputs (settings and user inputs) must
be defined. This allows to define the initial conditions for the simulation process in Flux® 2D environment.

FLUX 2D s
s
Gl
—

|

2. TEST CONFIGURATION ﬂ

Thermal

3. EXPORT INFORMATION

ﬂ .74@ INPUTS
Thermal Line current. rms (A) 72.58
Control angle (deg) -45.0
INPUTS @ Speed (rom) 15000
Represented coll conductors  [No
Line current, rms (A} 72.58 No. comp. / elec. period 50
Control angle (deg) 45.0 No. computed elec. periods |2
Speed (rpm) 1500.0 Mesh order 2nd
Represented coil conductors No G\ Airgap mesh coefficient 1.5
®

oo

3
a5

Motor Factory — EXPORT AREA — Export a model for Flux® 2D -

Tab to define the initial conditions for the simulation process in Flux® 2D environment
Settings like thermal conditions can be defined

User inputs dealing with the considered test can be defined

The tab corresponding to advanced parameters can be expanded.

Advanced parameters can also be defined if needed.

Button to validate the previous choices

al b ([WIN|-
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5.6  Export information

The last step for building a model for Flux® 2D is to define the export information.

There are three data to be defined:

e  The name of the python file which will build the model in Flux® 2D environment.

e The folder in which the provided file must be stored.
e The last answer “Full geometry “ allows the user to get a full geometry in the provided model, even if it is possible to work

with a reduced model considering the number of poles and the number of slots.

FLUX 2D

Static

»

1. TEST SELECTION

2. TEST CONFIGURATION
3. EXPORT INFORMATION

INPUTS

File name
Destination folder
Full geometry

Flux2DModel
C:\Users\username

E3ficy

Motor Factory — EXPORT AREA — Export model for Flux® 2D — Export information

Tab to be expanded to define export information for Flux® 2D

Area in which the export parameters to be defined are listed

Button to validate the previous choices

B[ WIN[=

file to build the model is stored.

Button to finalize the export of the model. When one clicks on this button, the folder gets opened where the python

Note 1: When data is missing in the third table; “Export information” for instance, an error message is displayed in the red colored font
which indicates what data is missing. If all the needed information is missing, exporting a model is not allowed.

FLUX 2D

Static

?

1. TEST SELECTION

2. TEST CONFIGURATION

3. EXPORT INFORMATION

INPUTS

File name
Destination folder
Full geometry

Flux2DModel
C:\Users\aaaaaaa
No

Error in section [3. Export information]
The path "C:\Users\feeemarion” does not exist

—®

=0

Motor Factory — EXPORT AREA — Export model for Flux® 2D — Error message

RN

Error message display in red colored font.

2 The button to export the model is not active if all the needed data are missing

Note: Exporting a model to Flux® 2D (i.e. provide the python file to build the model) can take a few seconds. This is since parameters
like initial position of the rotor must be computed first by using internal processes, and then the simulation scenario must be considered.

Proprietary Information of Altair Engineering
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5.7  Available models to be exported and user inputs.
5.7.1 Overview

All the models to be exported are first classified by considering the type of application, for which they are built (STATIC or TRANSIENT).
Then, for the tests in Motor Factory Test environment, the models are associated with a convention of operating (Motor or Generator)
and grouped into packages itself to get classified into model families.

In the current version of FluxMotor® three models can be exported to Flux® 2D environment:

Application Model family Package Convention Model / Test

STATIC Without solving scenario Current source Motor & Generator Basic model
Working point Sine wave Motor I-¥-N

TRANSIENT Working point Sine wave Motor I-¥-N (Hairpin)

The following section give a short description of all the models available for exportation to Flux® 2D environment.

5.7.2  Without scenario — Current source — Motor and generator — Basic model
5.7.2.1 Positioning and objective

This export allows the users to build a model in Flux® 2D, static application to perform magneto-static and multi-static simulations.
User inputs like, line current and control angle are predefined to get quick access into Flux® 2D environment for performing computations.

The resulting model is fully parameterized, and it is built in Flux® 2D environment, static application.

[ S
0

RATATATA

_AAA Ja

Working point— 1, ¥, N - lllustration

The following section describes all the user inputs to initialize the exported model.
All these parameters can be modified in Flux® 2D environment, if needed.

5.7.2.2 Settings

There are no settings to be defined.

J\ ALTAIR
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5.7.2.3 Standard inputs

1) Line current, rms

The line current supplied to the machine: “Line current, rms” (Line current, rms value) must be provided.

2) Control angle

Considering the vector diagram shown below, the “Control angle” is the angle between the Q-axis and the electrical current (J) (¥ = (Jq,

J)).

It is an electrical angle. The default value is 45 degrees. It must be set in a range of -90 to 90 degrees.
This range of values covers all the possible working point in motor convention.

Motor
operating mode

Definition of the control angle ¥ - Motor convention

5.7.2.4 Advanced inputs

The list of advanced inputs dedicated to this export are listed below.
For more details, please refer to the section 5.7.5 - List of generic advanced inputs.

1) Mesh order
The default level is second order mesh.

2) Airgap mesh coefficient

Airgap mesh coefficient is set to 1.5 by default.

3) Rotor d-axis location
The computations are performed by considering a relative angular position between rotor and stator.

For the reluctance synchronous machines, the rotor d-axis location is defined and automatically used to perform computations.

This value is characterized by the saliency topology. This is important to keep in mind this information it.

For more details, please refer to the document: MotorFactory SMRSM_IR_3PH_Test_Introduction — section “Rotor and stator relative

position”.

Proprietary Information of Altair Engineering
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5.7.3  Working point — Sine wave — Motor — |, ¥, N
5.7.3.1 Positioning and objective

The aim of the test “Working point — Sine wave — Motor — |, ¥, N” is to characterize the behavior of the machine when operating at the
targeted input values I, ¥, N (Magnitude of current, Control angle, Speed).
Hence, these three inputs are enough to impose a precise working point.

The resulting model is fully parameterized, and it is built in Flux® 2D environment, transient application.

Jq
<
S
A
N Y
lIJ
S J

Ja

r
=
=
=
=

“Working point — Sine wave — Motor — |, '\, N” illustration

The results of this test give an overview of the electromagnetic analysis of the machine considering its topology.
It also gives the capability to make comparisons between results obtained from the measurements and those with the FluxMotor®.

The following section describes all the user inputs to initialize the exported model.
All these parameters can be modified in Flux® 2D environment, if needed.

5.7.3.2 Settings

One button gives access to the following setting definition:

e  Winding temperatures

J\ ALTAIR
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5.7.3.3 Standard inputs

1) Line current, rms
The line current supplied to the machine: “Line current, rms” (Line current, rms value) must be provided.

2) Control angle
Considering the vector diagram shown below, the “Control angle” is the angle between the electromotive force E and the electrical
current (J) (¥ = (E, J)).

It is an electrical angle. The default value is 45 degrees. It must be set in a range of -90 to 90 degrees.
This range of values covers all the possible working point in motor convention.

Motor e -..__Working point
operating mode Q.

b= g0 Jd

Definition of the control angle ¥ - Motor convention

3) Speed
The imposed “Speed” (Speed) of the machine must be set.

4) Represented coil conductors.

In transient application, it is possible to export a project into Flux® environment, where the elementary wires will be modeled with solid
conductors. The geometry, the meshing and the corresponding electric circuit will be defined to well represent these.

Three choices are possible:

e “No”: The coils will be represented with face regions. The elementary wires won’t be represented in the Finite Element model (Flux®).

e “One phase”: The elementary wires will be represented for only one phase. This will allow to compute AC losses for conductors into
the first phase. This choice allows to get a good ratio between the quality of results and computation time.

e “All phases”: The elementary wires will be represented into all the phases.

5.7.3.4 Advanced inputs
The list of advanced inputs dedicated to this export are listed below.
For more details, please refer to the section 5.7.5 - List of generic advanced inputs.

1) Number of computations per electrical period
The default value is equal to 50. The minimum allowed value is 13.

2) Number of computed electrical periods
The default value is equal to 2. The minimum allowed value is 1 and the maximum value is equal to 10.

3) Mesh order
The default level is second order mesh.

4) Airgap mesh coefficient
Airgap mesh coefficient is set to 1.5 by default.

J\ ALTAIR
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5.7.4  Working point — Sine wave — Motor — |, ¥, N - Hairpin
5.7.4.1 Positioning and objective

The aim of the test “Working point — Sine wave — Motor — |, ¥, N — Hairpin” is to characterize the behavior of the machine when
operating at the targeted input values |, ¥, N (Magnitude of current, Control angle, Speed) in case of the machine is built with a hairpin
winding technology.

The resulting model is fully parameterized, and it is built in Flux® 2D environment, transient application.

Note: The same principle than for the test “Working point — Sine wave — Motor — I, ¥, N” is applied.
Inputs are the same, but in that case only “All phases” option is available for defining the represented coil conductors.

5.7.5 List of generic advanced inputs

1) Number of computations per electrical period

The number of computations per electrical period “No. comp. / elec. period” (Number of computations per electrical period) influences
the accuracy of results and the computation time.

The default value is 50. The minimum allowed value is 13. This default value provides a good compromise between the accuracy of
results and computation time.

2) Number of computed electrical periods
The default value is 2. The minimum allowed value is 1 and the maximum value is equal to 10.

3) Mesh order

To get results, Finite Element Modelling computations are performed.

The geometry of the machine is meshed.

Two levels of meshing can be considered: First order and second order.
This parameter influences the accuracy of results and the computation time.

The default level is second order mesh.

4) Airgap mesh coefficient

The advanced user input “Airgap mesh coefficient” is a coefficient which adjusts the size of mesh elements inside the airgap. When
one decreases the value of “Airgap mesh coefficient”’, the size of the mesh elements reduces, thus increasing the mesh density inside
the airgap and the accuracy of results.

The imposed Mesh Point (size of mesh elements touching points of the geometry), inside the Flux® software, is described as:
MeshPoint = (airgap) x (airgap mesh coefficient)

Airgap mesh coefficient is set to 1.5 by default.
The variation range of values for this parameter is [0.05; 2].
0.05 gives a very high mesh density, and 2 gives a very coarse mesh density.

Caution:

Be aware, a very high mesh density does not always mean a better result quality. However, this always leads to a huge number of
nodes in the corresponding finite element model. So, it means the need of huge numerical memory, and the respective computation
time increases considerably.

5) Rotor d-axis location
The computations are performed by considering a relative angular position between rotor and stator.

For the reluctance synchronous machines, the rotor d-axis location is defined and automatically used to perform computations.

This value is characterized by the saliency topology. This is important to keep in mind this information it.

For more details, please refer to the document: MotorFactory 2022.1_SMRSM_IR_3PH_Test_Introduction — section “Rotor and stator
relative position”.
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6 BUILD AND EXPORT A MODEL IN FLUX® SKEW ENVIRONMENT

6.1 Overview

The aim of this export is to provide a python file which allows to get a full parametrized model ready to be used in Flux® SKEW

environment.

All the models to be exported are first classified by considering the type of application for which they are built (STATIC or TRANSIENT).
Then, for the tests in Motor Factory Test environment, the models are associated with a convention of operating (Motor or Generator)
and grouped into packages itself to get classified into model families.

In the current version of FluxMotor® two models can be exported to Flux® SKEW environment:

Application Model family Package Convention Model / Test
STATIC Without solving scenario Current source Motor & Generator Basic model
TRANSIENT Working point Sine wave Motor I-¥-N

The following section give a short description of all the models available for exportation to Flux® 2D environment.

6.2  Area to build and to export a model to Flux® SKEW environment.

® @

=] (=N
DOCUMENT ADVANCED TOPLS
=P r, ) . ) W
B T 5 L @
REPORT  SCRFT || WWPERSTLOY  FLUX2D FLuKio
'WORKING POINT - SINE WAVE - MOTOR - CURRENT-CONTROL ANGLE-SPEED FLUX SKEW ?
[ovrios ] e
1. TEST SELECTION
= *—
Export a model for transient magnetic application Settings -
n Flux o exxevioment i | T
C f L) i2.1'EE'T CONFIGURATION
A working point defined by current, control angle and speed N * Linecurrent-1 st o
+ Control angle- ¥
« Speed-N v | %) |
VY]

Ja s
1. TESTSELECTION
Sefect the tastto be modeled
4#;‘ 2. TESTCONFIGURATION
N 1 Definathedefaultvaluesof the testinputs
A J 3. EXPORTINFORMATION
5 5 Finalize the export process

Motor Factory — EXPORT AREA — Export model for Flux® Skew environment

Selection of the EXPORT area of Motor Factory.

Access to the area in which a model for Flux® Skew environment can be made

Zone to visualize the overview of the selected model to be exported

Click on the tab to select the application (STATIC or TRANSIENT)

3 steps to build the model to be exported for Flux® Skew environment

Buttons to validate inputs and export the python file for building the model in Flux® Skew environment.

(OB (WIN|[—
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6.3  Particularities in building and to exporting a model to Flux® SKEW environment.

A user who wants to build and export a model to Flux® SKEW must follow the same steps and recommendations as with the function
“FLUX 2D”.

The main particularity of function “FLUX SKEW” is that the “Skew number of layers” is an input, that must be defined. Its default value
is 3.

Even if the design of the machine is defined with “continuous skew”, the “Skew number of layers” is necessary for Flux® to define the
finite elements model in the FLUX SKEW environment. A high number of layers gives more accurate finite elements computations.
However, it needs higher computation time. For that purpose, the value 3 is a good compromise between accuracy and speed.

FLUX SKEW ?
2. TEST CONFIGURATION
1. TEST SELECTION ﬂ
Thermal
2. TEST CONFIGURATION o
INPUTS
ﬂ Line current, rms (A) 72.58
Thermal 07—@ Control angle (deg) -45.0
Speed (rpm) 1 500.0
[[T]skew model - No. of layers 3
INPUTS = 3 No. comp. / elec. period 50
Line current, rms (A) 72.58 No. computed elec. periods 2
Control angle (deg) -450 Mesh order 1st
Speed (rpm) 1500.0 Airgap mesh coefficient 5
+ e @ =
3. EXPORT INFORMATION
| —e—
v @

E

Motor Factory — EXPORT AREA — Export a model for Flux® SKEW

Tab to define the initial conditions for the simulation process in Flux® SKEW environment
Settings like thermal and mechanical conditions can be defined

User inputs dealing with the considered test can be defined

The tab corresponding to advanced parameters can be expanded.

Advanced parameters can also be defined, if needed.

Button to validate the previous choices

gl B [(WN[-

Proprietary Information of Altair Engineering A A LTAI R



Altair® FluxMotor® 2025

p. 32

7 BUILD AND EXPORT A MODEL IN ALTAIR® FLUX® 3D ENVIRONMENT.

7.1 Overview

The aim of this export is to provide a python file which allows to get a fully parametrized model ready to be used in Altair® Flux® 3D

environment.

In the current version of FluxMotor® the only application type available for Flux® 3D export is STATIC.

Application Model family Package Convention

Model / Test

STATIC Without solving scenario Current source Motor & Generator

Basic model

The following section gives a short description of the process to export the model into Flux® 3D environment.

7.2  Area to build and to export a model to Flux® 3D environment.

EXPORT

WI'I'HOUT ‘SOLVING SCENARIO - CURRENT SOURCE - MOTOR AND GENERATOR - BASIC MODEL

- ADVANCED TOOLS
] )
D G L
= . . fz 16 oK 30
REPORT SCRIPT HYPERSTUDY FLUX2D FLUXSKEW FLUX3D
3D

* Lontrolangie- ¥ - (U108 Lengths

@

: paic |
1. TEST SELECTION

Basic model

2. TEST CONFIGURATION

1. TESTSELECTION 3. EXPORT INFORMATION
Selectthe testto be modeled

2. TEST CONFIGURATION [V Jobot— @
Define the default values of the testinputs

3. EXPORT INFORMATION =
Finalize the export process EJ

Motor Factory — EXPORT AREA — Export model for Flux® 3D environment

Selection of the EXPORT area of Motor Factory.

Access to the area in which a model for Flux® 3D environment can be made

Zone to visualize the overview of the selected model to be exported

Click on the tab to select the application (in the current version, only STATIC is available)

Different lengths for rotor and stator can be chosen by clicking on this tab.

3 steps to build the model to be exported for Flux® Skew environment

Buttons to validate inputs and export the python file for building the model in Flux® Skew environment.

o |N|o|O|~[wW|IN]| =

Buttons to export the python file for building the model in Flux® 3D environment or to launch directly Flux® 3D.
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7.3  Particularities in building and exporting a model to Flux® 3D environment.

A user who wants to build and export a model to Flux® 3D must follow the same steps and recommendations, as with the function “FLUX
2D".

The main particularity of function “FLUX 3D” is that rotor and stator axial lengths are the inputs, that must be defined. Their default values
equal the machine length defined in “Design”. These two lengths can be different.

FLUX 3D @ FLUX 3D
o e O -
='ZI8 Lengths Export YN
. STATOR
Outer diameter (mm) 270
1. TEST SELECTION Inner diameter (mm) 65.0
2. TEST CONFIGURATION Stator length (mm) 80.0
No. slots 6
3. EXPORT INFORMATION
> ROTOR
INPUTS Outer diameter (mm)
File name Flux3DModel Inner diameter (mm)

Destination folder C\Users Rotor length (mm) 80.0
Full geometry No @ No. poles 4
Symmetry Yes —
/‘ v
-—‘ (5)—

Motor Factory — EXPORT AREA — Export a model for Flux® 3D

Tab selector to define general export parameters and axial lengths in Flux® 3D environment
Table containing stator topology features. Stator length may be modified.

Table containing rotor topology features. Rotor length can be modified.

To reduce computation time in Flux® 3D, full geometry and symmetry options are offered.

By default, these options are set to assure minimum computation time without accuracy loss.
Button to validate the previous choices

al b |wIN]|=-

Note 1: Default values for rotor, stator and magnet lengths are equal to the machine design length. However, a change in these values
only affects the Flux® 3D export and it never changes the design length value.

Note 2: Symmetry allows to represent only half of the topology in the axial direction, saving the simulation time. This option is available

only when all the dimensions are equal on both sides of the machine (Connection Side and Opposite Connection Side), especially for the
end winding dimensions.

A warning message is provided in the “Design environment” each time an asymmetric topology is defined, to inform the user that the

Flux® 3D export input “symmetry” has been set to “No”. This also occurs when the asymmetry is due to the end shafts, even if they are
not represented in the 3D environment.

Note 3: Export to Flux® 3D is not available for skewed topologies. In this case Flux® SKEW export is recommended.
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8 BUILD AND EXPORT A MODEL IN ALTAIR FLOW SIMULATOR
ENVIRONMENT

8.1 Overview

The aim of this export is to provide a “.flo” file which allows to get a machine model ready to be used in Altair® Flow Simulator™ environment
which will allow to represent the thermal behavior of the machine through a customizable lumped thermal parameter model coupled with
a flow network when necessary.

In the current version of Altair® FluxMotor® the tests available for Flow Simulator export are the steady state and the transient thermal
analysis for three-phase inner rotor SMPM, SMRSM and IMSQ.

The following section gives a short description of the process to export the model into Flow Simulator environment.

8.2  Area to build and to export a model to Flow Simulator environment

DOCUMENT ADVANCED TOOLS SYSTEM
)
—
-~

P ’, ) ) N ) N
€ = = & ®
REPORT SCRIPT HYPERSTUDY FLUX2D FLUXSKEW FLUX3D wr
-STEADY STATE FLOW SIMULATOR 7
1. TEST SELECTION

®

e
Steady state

2. TEST CONFIGURATION
Export a model for thermal application in Flow Simulator Settings 'S 3. EXPORT INFORMATION
environment + Thermal

[

Generation of dedicated lumped thermal network and overview [Zl |
of the thermal steady state behavior of the motor Inputs.

* Speed
* Stator Joule losses

Stator Iron losses
Rotor iron losses = T

.
A VErsion
U
2 Select the test to be modeled

2. TEST CONFIGURATION

Define the default values of the test inputs
3. EXPORT INFORMATION

Finalize the export process

considering topology, thermal parameters
and a set of losses

5

Motor Factory — EXPORT AREA — Export model for Flow Simulator environment

1 Selection of the EXPORT area of Motor Factory.

2 Access to the area in which a model for Flow Simulator environment can be made

Zone to visualize the overview of the selected model to be exported. Zone to visualize the overview of the selected
3 model to be exported. Currently, there are two models: thermal analysis in steady state and one in transient. The one in
transient is in beta mode.

4 3 steps to build the model to be exported for Flow Simulator environment

5 Button to validate the inputs.

6 Buttons to export the “.flo” file for building the model in Flow Simulator environment or to launch directly Flow Simulator

Note 1: “. flo” files are text files used by Flow Simulatorto stock all the information about a project, e.g., the background images, the
thermal/flow network components including their values, placements, etc.
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8.3  Steps to build an export Flow Simulator
8.3.1 Introduction
In EXPORT / ADVANCED TOOLS / FLOW SIMULATOR area, 3 steps are needed to build and export data:

1) Define the thermal model to be exported into Flow Simulator™- For the moment only the thermal steady state model is available.

2) Define the test configuration, that means the user inputs/outputs parameters needed to perform the test (settings and user inputs of
the considered test)

3) Define the export information.

8.3.2 Test selection

In the current version of FluxMotor®, one test can be selected:

e  Characterization / Thermal — Motor & Generator / Steady State
e Characterization / Thermal — Motor & Generator / Transient

8.3.3 Test configuration

After selecting the test, the corresponding test inputs (settings and user inputs) must be defined. This allows us to define the initial
conditions for the simulation process in Flow Simulator™ environment.

2. TEST CONFIGURATION

|

ﬂ ® 2 Edit thermal settings X1
Thermal i
INPUTS _ @ TEMPERATURE
Speed (rpm) 15000 U External fluid temperature (°C) 20.0
Stator Joule losses (W) 1190.0 Cooling circuit fluid temperature (°C) 20.0
Stator iron losses (W) 540.0
Rotor iron losses (W) 200 - @
| - -
Mechanical losses (W) 0.0 @
3. EXPORT INFORMATION
VA ES) 5
LY

Motor Factory — EXPORT AREA — Export a model to Flow Simulator

Tab to define the initial conditions for the simulation process in Flow Simulator environment
Access to thermal settings

User inputs and settings dealing with the considered test should be defined

Buttons to validate or cancel thermal settings

Buttons to validate inputs or to return to default values.

A|BIWIN|=

8.3.4  Export information

The last step for building a model for Flow Simulator is to define the export information.
There are two data to be defined:

e The name of the “.flo" file which will build the model in Flow Simulator environment.
e The folder in which the provided file will be stored.
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FLOW SIMULATOR ?

1. TEST SELECTION
2. TEST CONFIGURATION

3. EXPORT INFORMATION

™G

INPUTS
File name FlowSimModel
Destination folder C:\Users

®

Motor Factory — EXPORT AREA — Export model for Flow Simulator — Export information

Tab to be expanded to define export information for Flow Simulator

Area in which the export parameters to be defined are listed

Button to validate the previous choices

Button to finalize the export of the model. It opens the folder where the “.flo” file is generated.
Button to finalize the export of the model. It launches Flow Simulator and builds the model.

AW (N[

Note 1: When data is missing / wrong in third table; “Export information” for instance, an error message is displayed in the red colored
font which indicates what data is missing / wrong. If needed information is missing, exporting a model is not allowed.

FLOW SIMULATOR ?

1. TEST SELECTION
2. TEST CONFIGURATION

3. EXPORT INFORMATION

INPUTS
File name FlowSimModel
Destination folder Ci\User

Error in section [3. Export information]
The path "C:\User" does not exist

=] = @

Motor Factory — EXPORT AREA — Export model for Flow Simulator — Error message

Error message displayed in the red colored font.
2 The button to export the model is not active if the needed data are missing.

—_

Note 2: Exporting a model to Flow Simulator (i.e. provide the “.flo” file to build the model) can take a few seconds, since it is necessary
to run some pre-calculations to build the lumped parameter thermal model.
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8.4  Available models to be exported and user inputs

8.4.1 Overview

In the current version only one Flow Simulator export is available the steady state thermal analysis for three-phase inner rotor SMPM.
Thermal transient export and more machine types will be addressed in future versions.

8.4.2 Characterization — Thermal -Motor & Generator — Steady State
8.4.2.1 Positioning and objective

The aim of this export is to represent the steady state thermal behavior of the machine through a customizable lumped thermal parameter
model coupled with a flow network when necessary.

The resulting model is a 3D representation of a steady state thermal circuit built in Flow Simulator, it corresponds to the thermal model
used in Flux Motor to run both, thermal and coupled tests.

The following section describes all the user inputs and settings to initialize the exported model.

8.4.2.2 Settings
One button gives access to the following setting definition:

e External fluid temperature
e  Cooling circuit fluid temperature

For more details, refer to the section dealing with the test settings.

8.4.2.3 Standard inputs

1) Speed
The speed of the machine to be considered.

2) Set of losses
The losses to be defined are the following ones:

Stator Joule losses
Stator iron losses
Magnet losses
Rotor iron losses
Mechanical losses

8.4.2.4 Advanced inputs

There are no advanced inputs required for this export.

8.4.3 Characterization — Thermal - Motor & Generator — Transient
8.4.3.1 Positioning and objective

The aim of this export is to represent the transient thermal behavior of the machine through a customizable lumped thermal parameter
model coupled with a flow network when necessary.

The resulting model is a 3D representation of a transient thermal circuit built in Flow Simulator™, it corresponds to the thermal model
used in Flux Motor® to run both, thermal and coupled tests.

The following section describes all the user inputs and settings to initialize the exported model.

8.4.3.2 Settings

One button gives access to the following setting definition:

J\ ALTAIR
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e External fluid temperature
e  Cooling circuit fluid temperature

For more details, refer to the section dealing with the test settings.

8.4.3.3 Standard inputs

1) Speed
The speed of the machine to be considered.

2) Set of losses
The losses to be defined are the following ones:

Stator Joule losses
Stator iron losses
Rotor iron losses
Mechanical losses

3) Time definition

The time during which the test is performed, defined by:

e  Maximum evaluation duration
e Time step

8.4.3.4 Advanced inputs

There are no advanced inputs required for this export.
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9 EXPORT TO SYSTEM
9.1 Overview

The area SYSTEM, in the EXPORT environment of Motor Factory, allows exporting data like constants, curves and maps in lookup
table (LUT) formats, such as FMU and MAT format files.

In the current version, the test Characterization/Model/Maps can be selected for exporting the data.

Constants, curves and maps” given in Ja-Jq plane, for characterizing the 3-Phase synchronous machines with permanent magnets
are computed and exported.

These files can be imported directly into environments like Altair® Activate®, Altair® Compose® or Altair® PSIM® as binary variables files
(.mat) or inside block functions, ready to be integrated into schemes to represent the model of the corresponding rotating electrical
machine.

These functionalities are useful to represent the machine at the system level. Therefore, electrical machine and other system
components, such as the drive and the control command, can be represented and simulated altogether into the same area.

Note: This functionality is not implemented for polyphase machines. It will be addressed in a future version.

9.2  Areatoexport LUT

- e DOCUMENT ADVANCED TOOLS SYqTEM
o = P 7, ) N ) ) 5 o
=] rest € = & = & ®
REPORT SCRIPT HYPERSTUDY  FLUX2D0 FLUXSKEW  FLUX 3D
EXPORT
CHARACTERIZATION - MODEL - MOTOR - MAPS Lut ?
® »
2. TEST CONFIGURATION
2D maps defined in the J4 -, area Settings Outputs |a. EXPORT INFORMATION
« Thermal + Coupling fluxes - @, @,
Export machine maps, curves and constants like lookup table * Electronics + Dynamicinductances
in FMU and MAT format files e OB SR v][o]
Allow to evaluate the machine behavior with its drive and Inputs « Emag. Torque
control system in Activate, PSIM... * Max.linecurrent-|,,, + Joule &iron losses
e : g;z;;zﬁ;‘;':;;m + Mechanical losses l:]
* Totallosses

+ Magnetflux
+ Windingresistance
+ Endwindinginductance

g, SR 757 SELECTION
¢ b 38 ‘e Select the test to be modeled
@,
% Ia 2. TEST CONFIGURATION
A / Define the defaultvalues of the testinputs
L. /
/ E 3. EXPORT INFORMATION
7 Finalize the export process

Motor Factory — EXPORT AREA — Export data in LUT formats.

Selection of the EXPORT area of Motor Factory.

Access the area (SYSTEM) in which data can be exported in lookup table (LUT) formats.
Zone to visualize either the overview of the selected test

3 steps to compute and to export LUT data

Button to validate inputs, display a preview and export the data.

DB (WIN|[—
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9.3  Steps to build an export LUT
9.3.1 Introduction
In EXPORT / ADVANCED TOOLS / SYSTEM area, 3 steps are needed to build and export data:

1) Select the test which will be performed for building data to be exported.

2) Define the test configuration, that means the user inputs/outputs parameters needed to perform the test (settings and user inputs of
the considered test)

3) Define the export type (FMU or MAT formats) and information.

9.3.2 Test selection

In the current version of FluxMotor®, one test can be selected:

e  Characterization / Model / Motor / Maps

9.3.3 Test configuration

After selecting a test, the corresponding test inputs (settings and user inputs) must be defined. This allows to define the initial conditions

// @ @
,/
CHARACTERIZATION - MODEL - MOTOR - MAPS . wr 2
LUT I 7
2D maps defined in the J4-J, area Settings Outputs 1. TEST SELECTION
* Thermal « Coupling fluxes- @, ®,
Export machine maps, curves and constants like lookup table + Electronics + Dynamicinductances
in FMU and MAT format files * Mechanics 2yl arsee Ickcances 2. TEST CONFIGURATION
Allow to evaluate the machine behavior with its drive and Inputs : E::;g ,m“;::"‘“
control system in Activate, PSIM + Max.linecurrent-|,,, « Joule & ron losses
* Max.speed-N,,. 1 F !
[ 5 20T e + Mechanical losses t
= et + Total losses ¥
* Magnet flux
4 . er?dmgvos»s(anm Thermal Electronics Mechanics Irt
Nowe + Endwindinginductance
INPUTS |

= . INPUTS Operating quadrants 1st

5 Operating quadrants Max. current dens., rms (A/mm2) « (6.3 |
' IMaximum speed (rom) 100008

d; Max. current dens., rms (A/mm2) & Rotor position dependency No
’T )/ / Maximum speed (rpm) 1st&2nd No. computed elec. periods

3 = 2nd & 3rd No. comp. / elec. period

J Rotor position dependency A S —

No. computed elec. periods T No. comp. for speed 10

Rotor initial position (deg) *0.0

Mesh order 2nd

Airgap mesh coefficient 15

3. EXPORT INFORMATION

Motor Factory — EXPORT AREA — SYSTEM — LUT / Test configuration for Characterization / Model / Motor / Maps

Overview of the selected test is displayed

User inputs can be defined in the test area.

User’s inputs to export data based on 1, 2 or 4 quadrants

User’s inputs to export data with respect to the rotor position dependency.

AlWIN|=

Note: The user help information about the test parameters is defined in the user help guide of the corresponding test. Please refer to
the corresponding section.

Note: Operating quadrants

Export / System LUT (Activate or PSIM) allows exporting data based on 1, 2 or 4 quadrants.

This user’s input defines the quadrants in the Ja- Jq plane, where the test will be carried out. By default, the only considered quadrant is
the 1t one (i.e., the grid is defined for positive values of the current in the d axis and positive ones in the q axis). This corresponds to the
motor behavior of the machine.

The other possible values for this input are: “2nd and 3rd “, “1st and 2nd “and “all”. Options allow computing and displaying 1, 2 or 4
quadrants.

J\ ALTAIR
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Note: Rotor position dependency
Export / System LUT (Activate or PSIM) allows exporting data with respect to the rotor position dependency.
This user’s input defines the rotor position dependency, where the test will be carried out. By default, the rotor position dependency is set

to “No” but it can be set to “Yes”. In this case the computation will be done in the J4- Jq plane with an additional fourth axis corresponding
to the rotor position 6.

In case the rotor dependency is set to “Yes”, whatever the operating quadrant choice, the finite element computation is done over all
selected quadrants (in case the rotor dependency is set to “No”, symmetries are used).

9.3.4 Export information

The last step for building and exporting data in FMU format files is to define the export information.
Three inputs must be defined:

The name of the directory in which the created files will be stored

The format of the file to be exported. Three options are available: FMU for Activate, FMU generic and MAT file - for Activate and
PSIM.

e The destination folder in which the previous directory will be located

- ey DOCUMENT ADVANCED TOOLS SYSTEM
. - v v ow .
= . e L ¢ » r
=) est € = & < @
REPORT SCRIPT HYPERSTUDY FLUX20 FLUXSKEW FLUX30
EXPORT

CHARACTERIZATION - MODEL - MOTOR - MAPS LUt ?

[1.TEsT sELECTION | a

3. EXPORT INFORMATION

Destinabon dr name  |LUT 2
2Dinapscefined (o theilazl, are Settings Outputs Export format MAT - PSIM - Activate
0o " Hecrron i ot
Export machine maps, curves and constants like lookup table * Electronics * Dynamicinducances -

+ Operatingquadrant o s
+ Magnet flux
-~ + Winding resistance
Nowe + Endwindinginductance

R e Taps G « Mechanics + Dynamiccrossinductances
* Stati duct,
Allow to evaluate the machine behavior with its drive and Inputs . g:‘: ‘rr’o,“u:mes [ 4
control system in Activate, PSIM... * Max.linecurrent-|1,,, . [gé. ol
2 M snead N Joule &iron losses
= + Mechanicallosses

Iy = 2 Ga] L N Y S
Ya e Selectthe test to be modeled
b e

%

% 2. TEST CONFIGURATION

// Define the default values of the testinputs

/‘r'/ E 3. EXPORT INFORMATION

// Finalize the export process

Motor Factory — EXPORT AREA — SYSTEM — LUT / Export information

Tab to be expanded to define the export information

Area in which the export information of parameters to be defined are listed

Button to validate the previous choices

Button to finalize the export of the data files. One click opens the folder where the directory is located

BN
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9.4
9.4.1

FMU format files
Compatibility

Two packages of FMU format files are automatically provided, one dedicated to Activate® and another one compatible with other
system simulation tools.

Hence, the user will be able to select the required system simulation tool without any problem of compatibility. One of the main
differences between the two files is how the units are managed in the name labels (See below illustrations).

& Altair FluxMotor” it 5085 e H S i I R A
—» Jd(A) FHU attss
v Atibute Velue
= General Information
- tLd(H) miVesion 20
I modelName FMUData_DStatinductance
— L descrition Bdar Engnesring FMUData_DStatinductance
FUNCTIONAL ¥ J generation Tool ~—————————— Copynight {C) 2017 Aktair Engineering - All right resesved - Versio_
Ja(A)runeTo! generationDatefind Tme 2A210903T11:51012
INTERFACE numberOf Eventindicators. 0
varableNamingConvention suctured
=) Model Exchange
modelidentfier FMUData_DStatinductance
Vanables B Q| Name Description
= Variable
X 5
FMData e L T name s
FMU_ACTIVATE _ JalA) 2 o ermnn e
SLdH) 3 causalty inpy
FMU_GENERIC s 3 vansbity continuos
datatype Real
Cunent_defintion_mode: 5
praigenpyiunaiygibng NN = declared Type Modelica Blectrical Analog Inteffaces Pin
Vex_curent_dens,_ms_A/mm2) 7
No_comp_for_Jd._Jg 3
Maximum_speed_gpm) 9
No_comp_for_speed 10
Themal_solving 1
Vinding_streight_pat emperature_(C) 12
CS_end_winding_temperature_(C) 13
0CS_end_vindng_temperature_(€) 14 .
Close
" n n ®
Exported FMU format files dedicated to Activate
FMU Informabon  S00i0T00iiiiiiiaiiiiiininininniianiiiiiiii nex
. ™
2\ Altair FluxMotor ot
Attribute. Value
—+ Jd(A) B Gamerad bfomation
fmiVersion
modelName: FMUData_DStatinductance
[ ] descnphon Abar Engineenng FMUData_DStatinductance
generation Tool ———————————————— Copynght (C) 2017 Atair Engneenng - Al nght reserved - Versio.
generationDate AndTime. 2021-09-03T11:50.562
|l B rumberfEvent indicators ]
variabieNamingCorvention structured
JQ(A)FUNCTIONAL 3 Exchange
MOCK-UP modelidentfier FMUData_DStatinductance
INTERFACE
Varisbles m Name. Descipion
e e = Variable
A 1 name Jd A
FMData S i valueFeference i
e causalty ot
EMU_ACTIVATE s 3 et priee
L 3 aistype
FMU_GENERIC fﬂ‘::‘:‘;"j'm““;";‘tk g declaredType Modelics Bectncal Anaing Interizces Pin
Max_cument_dens_ms_A_per_mm2_ 7
No_comp_for_d__Jq 8
Maximum_speed__mpm_ 9
No_comp_for_speed 10
Themal_solving 1
Windng_straight_past_temperature_d_ 12
CS_end_winding temperature_deg C_ 13
0OC5_end_windng tempersture_deg__ 14
Magnet_tempersture_Tmag_deg C_ 15
Rotor_intial_postion__deg_ 16
Qose

Exported FMU format files (Generic) compatible with other system simulation tools

Proprietary Information of Altair Engineering

J\ ALTAIR



Altair® FluxMotor® 2025 p. 43

9.4.2 A C/C++ compiler is needed
9.4.2.1 C/C++ compiler / System requirements

FluxMotor® requires a C/C++ compiler to perform some operation for creating FMU blocks.
Here is the list of the Visual Studio compilers supported:

Microsoft® Visual Studio 2019, Community, Professional, Enterprise

Microsoft® Visual Studio 2017, Community, Professional, Enterprise

Microsoft® Visual Studio 2019/2017/2015: Build Tools
Note: the option for Windows 10 SDK must be selected

Microsoft® Visual Studio C++ 2015 (VC 14.0 Express, Community and Professional)
Important Remark

The table above proposes different versions of Microsoft Visual Studio. Make sure the version you install is approved by your IT
department and you have the right license (e.g. if you decide to use Professional Edition, a license is required)

9.4.2.2 Access path of the C/C++ Compiler

Once the C/C++ Compiler is installed on the computer, its access path must be specified in the user’s preferences.

Note: When opening FluxMotor®, if a C/C++ Compiler is already installed on the computer, the corresponding install path is automatically
written in the user’s preferences.

Preferences

Q 5 oz @ X

=

Gommon Path Laok Shortcuts Advanced
Default creation catalog path [Ciusers\ ] @
Default creation library path \ C\UsersL_\ | @
Default creation material path [ClUsers\ ] @
Default Part Factory export python file path [Cusers\ .\ ] ®
Default source excel file path [CUsersL\ | @
Default source attachment file path \ C\Users\_\ | @
Default export image path [CUsers\ \ ] ®
Default export report path [Ciusersi_\ 1 ®
Default export script path [CUsersi \ | @
Default export material path [CUserst ] ®
Detauit HyperStudy connectar path [Cusersi_\ ] ®@
Default HyperStudy catalog path ®
Default export ta Flux path | @
Default Motor Factory working directory patn | @
Default LuT export comman path | @
Path Ta a C++ compiler (needed far FMU) H—@—@
Fath to Flowsi (needed for Fic £xport) ] ®
Path to SimLab (needed for SimLab export) ] @
Path to Hyperstudy (needed for Hyperstudy export) ] @
Path to Activate (needed for Activate export) | @
Path to PSIM (needed for PSIM export) ] @

®

FluxMotor® / Supervisor / User’s preferences / Location of the C/C++ Compiler

1 The Preferences dialog box is opened from the FluxMotor® supervisor.
2 Second tab is Path Preferences.
3 Define the location of the C/C++ Compiler on the computer
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Here below is a list of files to select in the installation directory (path) according to the Visual Studio version installed:

Visual Stgdio 2019, C:\Program Files (x86)\Microsoft Visual Studio\2019\Community\VC\Auxiliary\Build\vcvarsall.bat

\C/;T;T;T:c)ilio 2019, C:\Program Files (x86)\Microsoft Visual Studio\2019\Professional\VC\Auxiliary\Build\vcvarsall.bat

C{sjzf§?$;g 2019, C:\Program Files (x86)\Microsoft Visual Studio\2019\Enterprise\VC\Auxiliary\Build\vcvarsall.bat

\IE/{:S;?rSI?sdio 2017, C:\Program Files (x86)\WMicrosoft Visual Studio\2017\Community\VC\Auxiliary\Build\vcvarsall.bat

\C/;T;]rlé‘r::éio 2017, C:\Program Files (x86)\Microsoft Visual Studio\2017\Professional\VC\Auxiliary\Build\vcvarsall.bat

\Z;;:SZTSS.I?J\;L 2017, C:\Program Files (x86)\Microsoft Visual Studio\2017\Enterprise\VC\Auxiliary\Build\vcvarsall.bat
nterprise

Microsoft® Visual Studio C:\Program Files (x86)\WMicrosoft Visual Studio\14.0\VC\Build\vcvarsall.bat
C++ 2015 Express
Microsoft® Visual Studio C:\Program Files (x86)\WMicrosoft Visual Studio\14.0\VC\Build\vcvarsall.bat
C++ 2015 Community
Microsoft® Visual Studio C:\Program Files (x86)\Microsoft Visual Studio\14.0\VC\Build\vcvarsall.bat
C++ 2015 Professional
Microsoft® Visual Studio C:\Program Files (x86)\Microsoft Visual Studio\2019\BuildTools\VC\Auxiliary\Build\vcvarsall.bat
2019, Build Tools
Microsoft® Visual Studio C:\Program Files (x86)\Microsoft Visual Studio\2017\BuildTools\VC\Auxiliary\Build\vcvarsall.bat
2017, Build Tools

Note that the executable command is detected if the Visual Studio is already installed before or if the preference is set to an empty value
and then reopening the preference.

9.4.3 Import FMU data in Altair® Activate®

Once FMU files are generated by FluxMotor®, these can be imported in environments like Activate®.
This section explains how FMU files generated from FluxMotor® are used in Activate®.
The FMU file of the D-axis flux is taken as an example.

First, Activate® is opened.
Either start creating a new project via a new modeling window or open an existing scm file.

To use FMU files from FluxMotor®, locate the FMU block in the palettes of the System library.

1) Select View > Palette Browser

Palette Browser il Banga X
= Palettes »

Activate Communicate

% (|

Modelica HydraulicsByFluidon

HyperSpice

The Palette Browser displays the installed library palettes.

2) Double-click Activate® > CoSimulation.
The Palette Browser displays the blocks available in the CoSimulation palette.

3) Select the FMU block, then drag and drop it into the modeling window.
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One can also write down “FMU” in the quick search field.

4) Double-click on the FMU dragged in the modeling window, or right-click, and from the context menu, select Parameters.

9 t y
Lu:(cg'.:: P A e A R A B A A A D 1K
UNIT ——
Gerwrdl Porameters  Advanced  Repoting  Model Co-Semdation
FMU flename * forus] =)
wtiruous 2ates
v £ 2 o
Number of rputs 1 -
rput pods
Name Descrption Datatype Drect dependency vector for the input
r S 1
Number of outputs 1 3
Outget ports
Name Descrgten Ostatype
Number of parameters 0 )
Reload fle Reload
FMU Documentaticn Show
a2 Q Cancel
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9.5
9.51

MAT format files

Introduction

Once MAT files are generated by FluxMotor®, they can be imported in environments like PSIM® Activate® or Compose®.
This section explains the folder structure and the files generated by the export format “MAT — PSIM — Activate”.

The export generates a folder named according to the user choice. Inside it, two different folders can be found:

e A folder “FMData”, containing several
inductances):

“ixt” files. Each file stocks the information about one exported variable (e.g., fluxes or

DStatinductance.txt

Text Document

QDyninductance.txt
Text Document

DCrossDyninductance.tit
k e

DDyninductance.txt
Text Document

55 KB
IronLosses.txt JouleLosses bt
Text Document Text Document
05 KB 55 KB
QFluxixt Qstatinductance.bxt
Text Document Text Document
154 KB 55 KB

DFluxtxt

Text Document
154K8
MechanicalLosses.txt
Text Document
652KB

Torque.txt

Text Document

154 KB

QCrossDyninductance.tit
Text ument

These files have the same format as the results exported from the FluxMotor test Characterization / Model. An example of the file

containing the Joule losses is shown below.

] JouleLosses.xt - Notepad

File Edit Format View Help
kexport_details
#Software_source: AltairFlusiotor
#Version: 2022.2.0

#tiotor Nane: Nissan_Leaf
#Catalog Name: User_SM_PM_IR_3Ph
#Family: Synchronous

#Type: Permanent magnet
#Sub-type: Inner rotor

#No. phases: 3.0
#End_export_details

#Table_nane=Input_Joulelosses
#Table_format=KeyValue
#Version=1.0

#

#Ttem_nunber=12
#

#---General Parancters--—-
Current_definition_mode=Current
Max_line_current,_rms_(A)=+3. E+02
Hax_current_dens,_rms_(A/mm2)~+7. 0600005 +00
to_conp_for_1d,_1q-+5.006086E+80
Haximun_speed_(rpm)=+6.08000GE+3
No_conp_for_speed=+5.000600E +08

Thermal_solving=lio
Winding_straight_part_temperature_(°C)=+1.B80000E+02
C5_end_winding_temperature_(°C)=+1.086006E+02
0CS_end_winding_temperatura_(°C)=+1.060060E+02
Hagnet_temperature_Tmag_(°C)=+1.50080E+62
Retor_initial position_(deg)-+4.506000E+GL

#Table_nane=FhuData_JouleLosses
#Table_format=20

#Version=1.8

*

#Ttem_number=1

#axis_number=2

+

#axis_name_1=1d(a)
#Axis_name_2=7q(A)

#

#Axis_unit_1=A
#Axis_unit_2=A
#

#Tten_name_1-JouleLosses(w)

#
#Ttem_unit 1
#

5
5

-4.242641E402
+0.008000E 108

+3.640349E403
+3.867870E+03
+4,550436E+03

-3.1810815482
+1.0805605 482

42.847606E403
+2.275218E+83
+2.957783E+03
+4.

-2.121320E+82
+2.1213205402

49.160871E+02
+1.137669E+03
+1.820174E+23

+7.280697E+03

456880455463

+4.5504365+03

-1.0606605+02
+3.181081£+62

+2.275218E462
+4.550436E+02
+1.137609E+03
+2.275218+03
+3.8678705+03

+0.000000E+08
+4.2426418402

+0.000000E+00
+2.275218E+02
+9.100871E+02
+2.847696E+03
+3.6403495+03

o A folder MAT_PSIM stocking the MAT file. It is written in version 5.0 and can be read by any software supporting this format. Here,

the variables contained by this file are read by Compose®.
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Command History . Vanable Browser

Name

ANGPOS_ROTOR_DEG
AXIS_MAGNET_TEMP
Catalog_Name

FLUX_D

FLUX_IDO

FLUX_Q

Family

ID_PEAK

IQ_PEAK

J_inertia

LD_D¥N_vs_ID

LD_DYN_vs_IQ

LD_STAT vs_ID

LD_STAT_vs_IQ

LOSS_IRON

LOSS_JOULE
LOSS_MECHANICAL
LQ_DYN_vs_ID

LQ_DYN_vs_IQ

LQ_STAT_vs_ID

LQ_STAT_vs_IQ

L_end_winding

Motor_Name

MNo_phases

Phi_M

R_phase

SPEED_RPM

Software_source

Sub_type
TEST_CURRENT_DEFINITION_MO_
TEST_CURRENT_DENSITY_RMS
TEST_CURRENT_LINE_RMS
TEST_MAXIMUM_SPEED
TEST_NO_COMPTUTATIONS_FOR_
TEST_NO_COMPTUTATIONS_FOR_
THERMAL_MAGMNET_SOLVING_MO_
TORQUE
T_ACTIVE_LENGTH_WINDING_C
T_CS_END_WINDING_C
T_MAGNET_C
T_OCS_END_WINDING_C

Type

Version

initial_angle_rotor_deg
num_pole_pairs

EEEEEEEREREEEEREEEREREEEBRBeccec DO EBooBeoe BEE

Session Information [
Value
45
150
User_SM_PM_IR_3Ph
<matrix(1x25)>
[0.0671220325 0.0676971718 0.0632808409 _
<matrix(1x25)>
Synchronous

[424.264068711929-318.198051533946 -21_
[0 106.066017177982 212.132034 355964 318_

0.0299335738386677
<matrix(1x25)>
<matrix(1x25)>
<matrix(1x25)>
<matrix(1x25)>
<matrix(1x125)>
<matrix(1x25)>
<matrix(1x200)>
<matrix(1x25)>
<matrix(1x25)>
<matrix(1x25)>
<matrix(1x25)>
1.11642517844301e-05
Nissan_Leaf

30

0.0671220325
0.0154984181044671
[1200 2400 3600 4800 6000]
AltairFluxMotor

Inner rotor

CURRENT

7

300

6000

5

5

MAGNET_CONSTANT_TEMPERATURE

<matrix(1x25)>

100

100

150

100

Permanent magnet
202220

45

4

Type
number
number
string
matrix
matrix
matrix
string
matrix
matrix
number
matrix
matrix
matrix
matrix
matrix
matrix
matrix
matrix
matrix
matrix
matrix
number
string
siring
number
number
matrix
string
siring
string
number
number
number
number
number
string
matrix
number
number
number
number
siring
string
number
number

Scope
Base
Base
Base
Base
Base
Base
Base
Base
Base
Base
Base
Base
Base
Base
Base
Base
Base
Base
Base
Base
Base
Base
Base
Base
Base
Base
Base
Base
Base
Base
Base
Base
Base
Base
Base
Base
Base
Base
Base
Base
Base
Base
Base
Base
Base
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