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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

7%

SCRIPT HYPERSTUDY FLUX20 FLUXSKEW  FLUX3D

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|F-

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

N\ ALTAIR
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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 Areato build the report

QY motor Factory 1 SR
- — DOCUMENT ADVANCED TOOLS
: = , 7 Lo
=) | D € = = % ®
SCRPT HYPERSTUDY FLUX2D FLUXSKEW  FLUX 3D
REPORT VIEW REPORT ?

|

. =)
1 Design FE mathne
1.1 Machine - Topology Y !.4 Topology P
=8 moter
1.1 Views B saiency

® Design
1111 Radial view B shew
B stator
=E st
B Design
H shew
B Classical winging
S Materias
B matenass

2.TEST

3. MATERIAL

4. ARCHIVE

6. EXPORT INFORMATION

Lv1[3]

1.1.1.2 Axdal 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

AR WIN(F

N\ ALTAIR

Proprietary Information of Altair Engineering



Altair® FluxMotor® 2023.1

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

241

List of sections available to build the report

REPORT

26 Al
= M Machine
Topology
[ Frame
Shaft
=B Rotor
= [ saliency
Design
B Skew
= stator
= [ slot
Design
Skew
winding
=M Cooling
External
Internal
= F Materials
Materials

2. TEST

3. MATERIAL

4. ARCHIVE

5. EXPORT INFORMATION

®

@

REPORT ? REPORT ? REPORT ?
1. DESIGN 1. DESIGN 1. DESIGN
2. TEST 2. TEST
=0 Al 3. MATERIAL 3. MATERIAL
=00 Characterization

=0 Model - Motor
O Maps
=20 working peint
=0 Sine wave - Motor
O -w-N
=0 Performance mapping
=20 Sine wave - Motor
O Eff. map
2[00 Mechanics
=00 NVH - Working Point
O 1-w-n

3. MATERIAL

4. ARCHIVE

5. EXPORT INFORMATION

=0 Lamination
[0 REF.M330_35A
20 Solid
[0 REF.EN_1_1151
=0 Electrical conductor
O REF.Copper
=0 Electrical insulator
[0 REF.Nomex_130
=0 Gas
[0 REF.AIr

4. ARCHIVE

5. EXPORT INFORMATION

=0 Al

=[] Characterization
=0 Model - Motor
=0 Maps
O Res1
=0 working point
20 Sine wave - Motor
=20 1-w-N
[ Res2
=0 Performance mapping
=0 Sine wave - Motor
=0 Eff. map
[ Res3
=0 Mechanics
B0 NVH - Working Point
=0 1-w-N
[ Res4

5. EXPORT INFORMATION

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

Chapters to describe the DESIGN. Machine, Rotor and Stator characteristics.

Chapters to describe the TEST results.
All the test results are available as soon as the corresponding computations are performed.

List of materials used to build the machine can be added to the report with all their physical properties.

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.

Button to apply the selection of the user input selections (selection of chapters)

o0 M (W N |

Button to restore default values.
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; SCRIPT HYPERSTUDY  FLUK2D  FLWCSKEW  FLUX3D
EXPORT
REPORT VIEW REPORT ?
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2.2.1.1 Inputs =8 Al
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Comtent =B Model - Moter
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Camar 7288 = v o
) 3000 o
oo

= Performance mapping
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@ Efl.map
£ =8 Mechanics
=B N - Working Point

M wN
3. MATERIAL
Ve ame | ahu Hame aies 4. ARCHIVE
I 5. EXPORT INFORMATION
5 s g e el [e00 .55 et i s (51500
V] .

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

Section names are shortcuts for displaying the corresponding section of the report
Check the section to add chapters to the report

Button “Preview” considers the selected chapters and displays the report

N
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2.5  Export information

REPORT

1. DESIGN

2. TEST

3. MATERIAL

4. ARCHIVE

5. EXPORT INFORMATION

EXPORT PARAMETERS

Report name

Export format
Destination folder
Attached to the motor

Report -

PDF .
C:\Users\username ®-
No -

GE

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

OO WIN(F

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

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

- — .
o) =p
=) TesT E
REPORT
EXPORT

SCRIPT VIEW

«

SCRIPT
TOOLS
. 2 EXPORT PARAMETERS
e s Script name Script
HYPERSTUDY FLUX 20 FLUX SKEW
Motor name Motor

Catalog name
Destination folder

User_SM_PM_IR_3Ph
D:\Example

Direct link to open Script Factory.

Motor python script automatic generation

Automatic generation of the FluxMotor python script of the
machine (Design, Tests, Exports) in the current state.
All the needed command defining the machine are written in it.

Inpu
* Ser
« Cal

@

SCRIPT i
EXPORT PARAMETERS

Script name Script
Motor name Motor

Catalog name User_SM_PM_IR_3Pn
(Destination folder D:\Example

[u][B]

*Machine
*Rotor
DESIGN Ry
«Cooling
«Materials

« Characterization
«Working point

« Performance mapping
*Mechanics

— * Document
P EXPORT Ryt
* System

[v][S]

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.

Proprietary Information of Altair Engineering
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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

B8R
DOCUMENT ADVANCED TOOLS
) € % = % @
SECTIONS 'WORKING POINT - SINE WAVE - MOTOR - CURRENT-CONTROL ANGLE-SPEED HYPERSTUDY ?
i| T s [resrseeoron R
Topology shar Working point / Sinewave / Motor/ 1'¥ N Settings Outputs Steady @
with HyperStudy « Thermal « Generaldata
% « Electronics [ ] * Machine constants s
Housing Saliency Identifying a working point defined by targeted * Mechanics Ef"f’::ﬂ":‘c 4
current |, control angle ‘¥ and speed N Enm(u”em_l . H:: densﬁy?n iton he
“ @ + Controlangle- ¥ 2 §g’g:;§que e
Stot Winding s SpaacN * lIron losses (stator, rotor)
m @ Eff. map
Masses Moments of Inertia Eft. map
coss Jiin
1. TESTSELECTION 2. TEST CONFIGURATION
= B e
"o Settngs Define the defaultvaluesof the test inputs. S
o o st i s ey i
= i e | @
vt
Main results 4. EXPORT INFORMATION @
Finalize the export process
== = )
Motor Factory — EXPORT AREA — Export connector for HyperStudy®
1 Selection of the EXPORT area of Motor Factory.
2 Access the area in which a connector for HyperStudy® can be made
3 Zone to visualize either the overview of the selected test or the corresponding user input/output parameters
4 4 steps to build the connector to be exported for HyperStudy®
5 Buttons to validate inputs, display a preview and export the built connector for HyperStudy®

N\ 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 / [-¥-N

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

e Working point / Sine wave / Generator / |I-¥-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.

@

QU Motor Factory  *Newnotors 5 E
- S DOCUMENT ADVANCED TOOLS
») P 7/ 3 ) 1= =
fﬂ TEST 2 5 (74 '\);o e ﬁ’so @
-m REPORT SCRIPT )Y FLUX2D  FLUXSKEW  FLUX
SECTIONS 'WORKING POINT - SINE WAVE - MOTOR - CURRENT-CONTROL ANGLE-SPEED HYPERSTUDY ?
| T e [ rerseenn
Topology Sha Working point / Sinewave / Motor/ I'¥ N ®  seuings Outputs Steady st
with HyperStudy + Thermal Generaldata o
& + Electronics + Machine constants : z
Housing Saliency Identifying a working point defined by targeted + Mechanics E;::;f"\ :ﬁ;’;‘;e _
current|, control angle ¥ and speed N Inputs . 5 5
‘f + Linecurrent-| 2 ;’I‘;’;i“":)‘r‘;{:‘ o -
. - N
; h 5 §°:;;°! ‘L"g'e ¥ + AClosses 5
siot winding P « Iron losses (stator, rotor) =
—
m k‘ Eff. map
Masses Moments of inerta £ map
& J
Costs q A
1. TEST SELECTION 2. TEST CONFIGURATION
Configuration t Select the test to be performed
3. PARAMETERS FOR HYPERSTUDY
@ @ \ 2.TEST CONFIGURATION 4. EXPORT INFORMATION
Define the default valuesof the test inputs
fpus Shimgs Error in section [3. Parameters for HyperStudy)
e N o= | E 3. PARAMETERS FOR HYPERSTUDY e T G et
/ / J Choose the parametersto be considered
Winding /
L4 |
Main resuts Ja 4. EXPORT INFORMATION v][o]
E=E] =22
Woring po “

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 ALTAI 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.

HYPERSTUDY ?
1. TEST SELECTION
l 2. TEST CONFIGURATION
Working point / Sinewave / Motor/ 1'¥ N Settings Outputs i x Q,
with ersts « Thermal « Generaldata R ,
Eyperunly + Electronics + Machine constants Hhermal 7ElecimicsMoctianics
Identifying a working point defined by targeted * Mechanics EI‘L":T; g;’r';a";e NPUTS
current|, control angle ¥ and speed N !nli’i‘r.?:current-l « Fluxdensityiniron Computation mode Fast
* Rippletorque Current density, rms (Amm2) & (6.3
+ Controlangle-¥ o ACl
+ Speed-N losses Control angle (deg) 450
* Iron losses (stator, rotor) Speed (rpm) 15000
AC losses analysis
Ripple torque analysis No
¥F
3. PARAMETERS FOR HYPERSTUDY

1. TEST SELECTION 4. EXPORT INFORMATION
Select the testto be performed e ST e Gk

Al least one input parameter (in biue) must be

2. TEST CONFIGURATION selected 1o export a connector.
Define the defaultvaluesof the test inputs

3. PARAMETERS FORHYPERSTUDY
Choose the parameters to be considered

4. EXPORT INFORMATION

Finalize the export process

Motor Factory — EXPORT AREA — Export connector for HyperStudy®

1 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 A ALTAI R
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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.

461

Selection of design parameters

Q) Motor Factory  * Nediatort [ERa i
DESIGN DOCUMENT ADVANCED TOCLS
5 i / P P 5
1 = € b+ B ®
REPORT SCRIPT FLUX2D  FLUASKEW X
EXPORT
SECTIONS - SINE WAVE - MOTOR ANGLE-SPEED HYPERSTUDY ?
Design|————— 3| (Oveniew [Nl 1.TEST SELECTION |
® |& | o i
Topology Shatt 3.P IETERS FOR HYP!
SR s
. Saliency: TMIB (mm)
Housing Sallency Saliency. V8 (deg)
Shot Winding
I 3
wasses Moments of inerta
costs
Confiquration Vv |
B B !
nputs Settngs o -
o [B]
& o
“
Windng ©
5]
Main
tain results o
5=2 = s
B o
Working point o

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.
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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 protor Factory

s - oEsioN

* NewMator1

SE{
Design

Topology Shatt
Housing Saliency
Siot Winding
) 5

—Configuration

Main results:

‘=
‘Working point

DOCUMENT

= P 7
et (3
REPORT SCRIPT F
EXPORT

'WORKING POINT - SINE WAVE - MOTOR -

A e ]

Machine performance - Working point

cy

L

VANCED TO§LS

UX2D  FLUXSKEW.

(RRENT-CONTROL ANGI PEED

[General aata [ [=] | | [
Mechanical torque (N.m) E" Speed (rpm) a Electrical frequency (Hz) o
IMechanical powet (W) a Machine electrical power (W) o Machine total losses (W) 8]
Machine efficiency (%) ] Apparent power (VA) @ IReactive pawer (VA7) o
IControl angle (deg) =} o Phase angle (deg) o
Line current, rms (&) o u}
Line-Line voltage, rms (V) =] o
Machine constants | o |
ICurrent density, rms (Aymm2) | a Electrical loading, rms (A/m) (u] Power densty (Wikg) o
KT (N.mA) =]
Pomer balance | o | | |
Machine total losses (W) o
joule I0sses (W) =] Stator Joule kosses (W) o
Total ron losses (W) o Stator Iron losses (W) a
Mechanical losses (W) a a
Fhacin airgap | o | |
Flux density, ARV (T) (u] Flux gensity 15t harm., rms (T) o Flux density, peak (T) u}
Flux / pole, ARV (Wb) =] Flux / pole 15t harm , rms (Wo) =] Flux / pole. peak (Wb) =]
(=] | |
o o
o u]
o =]
Rotor yoke, max(T) o o
Rotor web, max (T) o o
Rotor brigge, max (T) a Rotor bridge, mean (T) a
Inductances
fWorking pant = T ] [
ID-ads static inductance Ld iH) | o Q-axis static inductance La (H) o ‘Saliency o

| !

B0R

SELECTED PARAMETE!

Waorking point :Mechanical (Nm)
Warking point Apparent p

pency, TMIB (mm)

VB (deg

T

4.EXPORT INFORMATION

@-@—@

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

o0 B~ (WIN(F

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:

The name of the connector
e The folder in which the connector must be stored

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.

(ab)

Nuuorhmry * NewMotor! Ba X
- DESIGN DOCUMENT ADVANCED TOOLS
5 P ’ ) 3 )
1 —E T % @
REPORT SCRIPT P FLUX2D  FLUX SKEW
EXPORT
SECTIONS 'WORKING POINT - SINE WAVE - MOTOR - CURRENT-CONTROL ANGLE-SPEED HYPERSTUDY ?
Design ARG Porameters | 1. TEST SELECTION
@ Machine performance - Working point T | 2. TEST CONFIGURATION
Topology snat [General sata o T 3. PARAMETERS FOR HYPERSTUDY.
n & Mechanical torque (N.m) 2 (=] o AEIORTREDRWATION
Mecnanical power (W) o Machi cal pawer (W) (u] ] | EXPORT PARAMETERS
Housing Sarency Machine efficiency (%) O |appar ) @ o Connector name HstConnector
[control angle (deg) o lpc o o |Destination folder D \ForHyperStudy |
6 @ |Line current. rms (&) a Phase current, ms (A) ] Save iterations ves
S Line-Line voltage, rms (V) =] ms (V) 0
o Windng |
onstants a | I
m C\ nsty. ms (A2 s] Electrical loading. ms (A1) =] Power densty (Wikg) [s) Al I
4 = |
et baarce = |
Machi W) a
oule I o o 7.
<
&S 2 2 Ayt
Costs & (W) o o
— inaigap [ o
Corfiguration Flux density. ARV (1) o ensity 1t harm . rms. (T) D Fiux densty, peak (T)
@ @ Flux / pole, ARV (Wb) =] Fi 15t harm., rms (Wo) O Flux / pole, peak (Wo)
i density in iron. | o
Inputs Setungs IStator tootn, max (T) =] O
IStator foot tooth, max (T) a u] 7
= statoryoke, max (1) o 0 . 0
Rotor yoke ) a s}
Winding [Rator web, max (T) a o
[Rator brigge. max (T) a o
Main resuts
@ Inductances <
- —— ‘ "
ID-auds static inductance L (H) a Q-anis static inductance Lo (H) u] Saliency. o ¥

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

1

2

3 Button to validate the previous choices
4 Buttons to finalize the export.

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

is stored.

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

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.
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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 T

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

4. EXPORT INFORMATION

EXPORT PARAMETERS
Connector 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
1 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

Proprietary Information of Altair Engineering A ALTAI R
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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.

@ & @

MOTOR COMPARATOR COMPARE £ =|
MOTORS = = = = =
Q @ @ § @ o8 ©)
A
CAFALOG EOIT NEW DUPLICATE IMPORT DELETE ADD ADD ALL
CATALOG SELECTOR CATALOG : HStRSM_001 - MOTOR: opt_1_run_00140 (£ CUNRVATRS  PERFORMANCE
REFERENCE CLASSIFICATION
- Synchronous Machine Motor opt_1_run_00140
# PM-innerRotor-3Phase Catalog HSIRSM_001
& PM-OuterRotor-3Phase Family Synchronous
=~ induction Machine Type Reluctance
- SQ-innerRotor-3Phase Sub-type Inner rotor
= 5Q-OuterRotor-3Phase Elec. supply network 3IPhase
STATOR
Outer diameter (mm) 270.0
Inner diameter (mm) 165.0
Length (mm) 80.0
INo. slots 36
Library 03_PiiTooth
Part 03_PilTooth_05A
Material REF.M330_35A
| Conductor material REF.Copper
| ARGAP |
USER [Atr'slh (mm) _70 E1
Synchronous Machine
& PM.InnerRotor-3Phase ROTOR
®-PM.OuterRotor-3Phase Outer diameter (mm) 1636
= Re-innerRotor-3Phase inner diameter (mm)  50.0
MRS 00 Length (mm) 80.0
User_SM_Re_iR_3%h @
4 inducton Machine E =G !
& sQ-innerRotor.3Phase ['st’ o]
Material REF Aluminium_6061
#-$Q-OuterRotor-3phase [ ] T
H
<. © @ @ O .
opL1_run_00135 oP1run_ 00139 ot o P cota3  OPL1Tun_00146

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.

72 Register Solver Script - Altair HyperStudy™ (33.2033891) = - - - o X
¥E Untitled - Altair HyperStudy™ 2020 (71.1368057)

) Add Solver Script Fle | Edit  View Tooks  Applicstions  Help Eepor

[ Crarrm e D Path b b =] [systern Arguments
~ E | &

New L trl+ fers  Messages &
View | &

Approach:

Register ...

@[~ o e |

Solhver Seript

% User Utility
10l Hyperstudy Bat

1 Optimizer
12|HV T
13
14N

g

% External Fit

o a1 s G s B =l

[Bsktop

15, FlueMotor fluemoator / ot perstu C:/Program Files/Altair/2023 1 /flux/FluxMotor/Scripts/win/FluxMotors_exe batch §{

C:/Program Files/Altair/2023.1/flux/FluxMotor/Scripts/win/FluxMotors.exe

Connection between Altair FluxMotor™ and HyperStudy®

1 Open the area in HyperStudy® to register FluxMotor® 2023.1 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\2023.1\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.

.\ ALTAIR
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Preferences
joy | rd tJ X
Common Path Lok Shortcuts Advanced

Default creation catalog path [CAUsers\_\ ] ®
Default creation library path C\Users\_\ ] ®
Defautt creation material path [CUsers\ 1 ] ®
Default export python file path [C:\Users\._x ] ®
Defautt source excel ile path [CUsers\ 1 @
Default source attachment file patn Ci\Users\_\ ] ®
Default export image path CiUserst_\ ] ®
Defaut export report path [CiUserst.\ ] ®
Default export script path [C:wserst.\ 1 ®
Default export material path [CiUserst.\ 1 ®
Default HyperStudy connector path CiUsers\..\ ] ®
Default HyperStudy catalog path [CaUsers\..\ 1 ®
Defautt export to Flux path [CWserst. Y 1 ®
Detault Motor Factory working directory path [C:Userst_v 1 ®
Default LuT export common path [Ciuser: ] @

Path To a C++ compiler (needed for FMU) [C:Userst..\ 1 ®

Path to Hyperstudy (needed for Hyperstudy export) [ C\Users\_\ & @

@

Path to HyperStudy — Needed for HyperStudy export — It must be defined in the user preferences (Supervisor of FluxMotor)

N\ ALTAIR
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5 BUILD AND EXPORT A MODEL IN FLUX® 2D ENVIRONMENT
5.1 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® 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
Working point Sine wave Motor I-W-N
TRANSIENT - - - —
S Working point Sine wave Motor I-W-N (Hairpin)

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

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

gumrFmry S o g X
DOCUMENT DVANCED TOOLS
s P / ~ ) )
w2 "% B ®
REPORT SCRIPT HYPERSTUDY FLUXSKEW  FLUX 3D
WORKING POINT - SINE WAVE - MOTOR - CURRENT-CONTROL ANGLE-SPEED FLUX 2D ?
overvew | staie Transiet

1. TEST SELECTION
Export a model for transient magnetic application Settings g ]
in Flux2D environment + Thermal Y EErTEE———
AN Harpn (111)
Norking e wave / Mi N Inputs 2. TEST CONFIGURATION
A working point defined by current, control angle and speed N * Linecurrent-|
i Y 8 S Calenges 3. EXPORT INFORMATION

+ Speed-N

es—6)

1. TESTSELECTION

Select the test to be modeled
2.TEST CONFIGURATION

Define the default values 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.

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

~N OO~ |WIN|F-
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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

Static

|

BlWorking point

BSine wave - Moto

[-4¥-N Hairpin (1)
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

HWIN(F
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5.4 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 ?
-

BWorking point

BSine wave - Motor
—@

I-W-N Hairpin (1)

2. TEST CONFIGURATION

3.EXPORT INFORMATION

M= (4)

EI

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

AlW|IN(F

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 ?

st

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 (pm) 1500.0
Represented coil 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 @ Airgap mesh coefficient 15

[V

[=][B]

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

g b~ |(WIN|F
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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.

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 ?

1. TEST SELECTION

2. TEST CONFIGURATION
3. EXPORTINFORMATION

&G

INPUTS
File name Flux2DModel
Destination folder C:\Users\username
Full geometry No

® ©

EXyiEY

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

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

HWIN|F

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 ?

1. TEST SELECTION

2. TEST CONFIGURATION

3. EXPORT INFORMATION

INPUTS
File name Flux2DModel
Destination folder C:\Users\aaaaaaa
Full geometry No

Error in section [3. Export information] ( >

The path "C:\Users\feeemarion" does not exist

s

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

1 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.
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5.7  Available models to be exported and user inputs.
57.1 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 - - - —
E Working point Sine wave Motor I-W-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.

J

EATATATA

—

_AAAN Ja
RN,

Working point — I, ¥, 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.
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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

Generator
operating mode e

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”.
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5.7.3  Working point — Sine wave — Motor — I, ¥, 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 |, ¥, 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.

N %
P
J
Ja

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

ATATATA

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
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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

- Working point
operating mode L.

by - 90 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.

.\ 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 — I, ¥, N — Hairpin” is to characterize the behavior of the machine when
operating at the targeted input values I, ¥, 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 — |, ¥, 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.

® @

Qe aciony e Ble =
DOCUMENT ADVANCED TOLS
i l/ 2. - 2.
T = & % ®
REPORT  SCRPT HYPERSTUDY  FLUX2D. BN FLUKID
EXPORT
WORKING POINT - SINE WAVE - MOTOR - CURRENT-CONTROL ANGLE-SPEED FLUX SKEW. 7
[owwver ] s
1.TEsr SELECTION
- -~
Export a model for transient magnetic application Settings N
In Flux skew environment - el
r b |2.TEST CONFIGURATION
work o o Mot ¥ N Inputs
3.EXPORTINFORMATION
A working point defined by current, control angle and speed N + Linecurrent-| |
« Controlangle - ¥

1. TESTSELECTION

Select the testto be modeled
2. TESTCONFIGURATION

Define the defaultvalues of the testinputs
3. EXPORT INFORMATION

Finalize the export process

B

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.

OO~ WIN(F
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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) 1500.0
[TTskew 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) 1.500.0 /‘\ Airgap mesh coefficient .=
e e -
3. EXPORT INFORMATION
——
O (5)

IE'

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

g b~ [WIN[F
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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  Areato build and to export a model to Flux® 3D environment.

DOCUMENT ADVANCED TOOLS
i s ) ) N -
~ (2 L (T 3D @
REPORT SCRIPT HYPERSTUDY FLUX2D FLUXSKEW FLUX3D

WITHOUT SOLVING SCENARIO - CURRENT SOURCE - MOTOR AND GENERATOR - BASIC MODEL FLUX 3D

« Lontrolangie- ¥ - Lengths

' e |
SWithout solving scenario
=Current source - Molor & Generator @
2. TEST CONFIGURATION
1. TEST SELECTION 3. EXPORT INFORMATION
Selectthe testto be modeled
2. TEST CONFIGURATION IE @
Define the default values of the testinputs
3. EXPORT INFORMATION E—-
Finalize the export process E =

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.
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
equals the machine length defined in “Design”. These two lengths can be different.

FLUX3D ? FLUX 3D

.
) e O -
[SHl Lengths SPTUI Lengihs
T suron
Outer diameter (mm) 270.0
1. TEST SELECTION Inner diameter (mm) 65.0
2 TEST CONFIGURATION Stator length (mm) go.0
No. slots 36
3. EXPORT INFORMATION
. ROTOR
INPUTS Outer diameter (mm) §3.6
File name Flux3DModel Inner diameter (mm) .0
Destination folder C\Users Retor length (mm) 80.0
Full geametry No - No. poles 4
Symmetry Yes
e
(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
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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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