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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 forthe 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 transientapplications

I

SCRIPT HYPERSTUDY FLUX20 FLUXSKEW  FLUX3D

Motor Factory - EXPORT area

Selection of the EXPORT area of Motor Factory.

Access the area “REPORT” in which a reportcan 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|O A 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 exportis 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 htmlfile format. It can also be attached to the motorin the "Motor Catalog" or simply
displayedinthe reportarea.

2.2 Areato buildthe report

cee DOCUMENT ADVANCED TOOLS

= . ,{, 2 2 ]

H [ ey o

i (d (€ (sk Go @
SCRPT HYPERSTUDY FLUX2D FLUKSKEW  FLUX 3D

1 Design

1.1 Machine - Topology L ]
1.1 Views

1.1.1.1 Radial view

1.1.1.2 Al 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 exporta report

QB IWIN|F-
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2.3  Stepsto build and export a report
Five steps are needed to build and exporta report: In EXPORT / DOCUMENT / REPORT area:
1) Selectthe sectionsto write dealing with the design
2) Selectthe sectionsto write dealing with the tests
3) Selectthe sectionsto write dealing with the materials
4) Selectthe “saved test results” you want to add as archive in the report
5) Definethe exportinformation
2.4  Section selection
2.4.1 Listof sections available to build the report
®
REPORT ?  REPORT ?  REPORT ?  REPORT ?
1. DESIGN 1. DESIGN | 1. DESIGN
=6 Al 2. TEST 2. TEST
=M Machine
Topology =0 Al 3. MATERIAL
rame =[0 Characterization
5@ Rotor O Maps [ REE.M330.354 =0 Al
=M saliency =0 working point =20 Solid - =[] Characterization
Design =0 Sine wave - Motor O REE.EN.1.1151 =00 Model - Motor
B Skew . O e =20 E\ectncal_cu_nduclor =0 Maps
=@ Stator =20 Performance mapping 0O REF.Copper O Res1
SH Slot =0 Sm?fwave - Meter =0 Electrical insulator =0 working point
Design O 01 Eff. map ] REF.Nomex_130 B0 Sine wave - Motor
Skew 2[00 Mechanics =0 as a0 Lw-N
winding =00 NVH - Working Point 0 ReeAir O Res2
SF Cooling 0 rwen : =0 Performance mapping
External 3. MATERIAL 4. ARCHIVE ”:—: [ Sine wave - Motor
< Mcerias 4 ARCHIVE 5. EXPORT INFORMATION =0 e map
Vaterials 5. EXPORT INFORMATION ©0 Mechanics
2. TEST B DMNVH - Working Point
3. MATERIAL ) DE‘I-“;-EZA
4. ARCHIVE
5. EXPORT INFORMATION
5. EXPORT INFORMATION
v lo
V] [o]
Motor Factory - EXPORT AREA — Export a report— Chaptersto be selected
1 Chaptersto describe the DESIGN. Machine, Rotor and Stator characteristics.
5 Chaptersto describe the TEST results.
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 pertest can be added to the report.
5 Button to apply the selection of the user input selections (selection of chapters)
6 Button to restore defaultvalues.
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2.4.2

Selection of sections

gnmrFmorv * NewMotor1 O X
- — DOCUMENT ADVANCED TOOLS
) = c = % @
-- SCRIPT HYPERSTUDY  FLUX2D  FI KEW  FLUX 3D
EXPORT
REPORT VIEW REPORT ?
2.2 Working point - Sine wave - Motor - Current-Control angle-Speed * | 1. pESIGN
2.2.1.1 Inputs. eE Al
Hame. Value. Nam Vahes Nam Vahes =E Characterization
Context =B Model - Motor
Package Sime vave Canvar Motar M Maps
angle-Speed = F Working point
= B Sine wave - Motor
= e o 312 Performance mapping
0.0 = Sine wave - Motor
® Efi. map
0.0 = Mechanics
nd 1.3 =E NV - Working Point
M WN
3. MATERIAL
[ Ve ame Vales Hame aes 4. ARCHIVE
I 5. EXPORT INFORMATION
[ 5 st v semparaios (51 s 55 tod wnang wmonme 51 |500 v
— T ErE—— preepr—y (3]
2.2.1.3 winding characteristics
Motor Factory - EXPORT AREA — Export a report— Chaptersto be selected
1 Section names are shortcuts for displaying the corresponding section of the report
2 Checkthe 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

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 mustbe written (Defaulthname =“Report”)

The file formatmustbe chosen (pdf or html) to build the report

A folderin which storing the report mustbe selected via the browser

OO B|W|N|-

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

Button to export the report by considering all the previous defined parameters

Proprietary Information of Altair Engineering
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3 EXPORTA SCRIPT

31 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 -sectionsin

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  Areato buildthe script export

SCRIPT
DESIGN DOCUMENT TOOLS
. ’ 2 » EXPORT PARAMETERS
5 = A
@ 1Eet i - (2 e o Script name Script
m REPORT HYPERSTUDY ~ FLUX2D  FLUX SKEW R Motor
TN Catalog name User_SM_PM_IR_3Ph
m Destination folder D:\Example

SCRIPT

@

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.
Direct link to open Script Factory.

Input

« Cal

EXPORT PARAMETERS

Script name
Motor name

Cataiog name

[Destination

Script
Motor
User_SM_PM_IR_3Pn
folder D\Example

[u][B]

« Characterization

* Working point
« Performance mapping

*Machine

«Rotor

+Stator

« Cooling

«Materials

«Mechanics
. + Document
> 1 CGLO1§ M - Adavanced tools
*System

[v][S]

Motor Factory — EXPORT AREA — Export a python script

1 In Motor Factory select EXPORT / SCRIPT

environment.

running the new python script file.

The EXPORT / SCRIPT environmentuserinputs allow to define the name and the location of the new script file + the
name of the motorto be rebuiltfrom 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

3 Button to build and to export the resulting p

ythonfile.

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 FORHYPERSTUDY®
4.1

The aim of this exportis 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- forinstance), the results can be
visualized by selecting the resulting machine in the “Motor Catalog”.

Overview

4.2 Area to build a connector

®

BORE
DOCUMENT ADVANCED TOOLS
- ’, ) N . )
€ = & < )
REPORT  SCRPT i FLUX2D  FLUKSKEW  FLUX3D
SECTIONS WORKING POINT - SINE WAVE - MOTOR - CURRENT-CONTROL ANGLE SPEED HYPERSTUDY ?
| T e [ o
® = -
Topoiagy t Working point / Sine wave / Motor / 1'# N Settings Outputs Steady 51
with HyperStudy =+ Thermal + Generaldata o 3F
n g + Electronics @ + Machine constants S 1
e * Mechonis - Pmerboore T—
current |, control angle ¥ and speed N Inru\s : Flon dentrimiron )
‘r @ + Linecurrent-1  Rippletorce
+ Control angle- ¥ . Acpl?:ssgsq LN
ot g e + Iron losses (stator, rotor) )
m @ M. map
Masses Moments of inertia EM.map
- J [T
Costs g
1. TESTSELECTION 2, TEST CONFIGURATION
Configuration Selectthe testto be performed
3. PARAMETERS FOR HYPERSTUDY
@ @ 2.TEST CONFIGURATION 4. EXPORT INFORMATION
nputs settings Define the default valuesof thetest inputs
- Ervor in section [3 Parameters for HyperStudy]
AL it it par: er (in biue) 1 be
5= N - | 3. PARAMETERS FOR HYPERSTUDY e
Vd /) Chaose the parameters to be considered
Winang /
v
Main results AN Ja 4, EXPORTINFORMATION v ] [O]
N Finalize the export process

Motor Factory — EXPORT AREA — Export connector for HyperStudy®

Selection of the EXPORT area of Motor Factory.

Access the areain which a connector for HyperStudy® can be made

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

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

QB |WIN|F-

.\ ALTAIR
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4.3

1)
2)

3)
4)

4.4

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

Select the test which will be performed by HyperStudy®
Define the test configuration, thatmeans the user inputs/outputs parameters needed to define the test (settings and userinp uts

of the considered test)

Select the inputs/outputs parameters for performing studies with HyperStudy®

Define the export information

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 / |-U
e  Working point / Sinewave / 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 testis selected, the corresponding overview is displayed atthe center of the screen, showing the maininputsto be considered.

©)

- CL..T ]

TEST =
-m o

.
L™y
{20

v RUKZD

ADVANCED TOOLS
2 b 7
w20 sk L)

FLUSID  FLUKSKEW  FLUX3D

'WORKING POINT - SINE WAVE - MOTOR - CURRENT-CONTROL ANGLE-SPEED

Design 3| B Faramecers
® =
Topology
ﬁ % with HyperStudy
Salency
siot winaing
Masses Moments o mertia
casts
Configuration
nputs Setings
winding
Main results
Working paint

Working point/ Sine wave / Motor/ 1'¢# N

Identifying a working point defined by targeted
current |, control angle ¥ and speed N

¥ Settings
« Thermal

Outputs

« Generaldata

* Machine constants

+ Power balance

+ Fluxin airgap

+ Flux densityiniron

+ Rippletorque

= AClosses

= lron losses (stator, rotor)

« Electronics
= Mechanics

Inputs
+ Linecurrent-|

+ Control angle - ¥
« Speed-N

1. TESTSELECTION

Selectthe test to be performed
2. TESTCONFIGURATION

Define the defaultvaluesof the testinputs
3. PARAMETERS FOR HYPERSTUDY

Chaose the parameters to be considered
4. EXPORT INFORMATION

Finalize the export process

BOE
HYPERSTUDY 9
1. TEST SELECTION 1

Steady st
[ e o3

w

e

£ map

Eff. map

BN
2. TEST CONFIGURATION
3. PARAMETERS FOR HYPERSTUDY

4. EXPORT INFORMATION

Exror in section [3. Parameters for HyperStudy]
Atbeast one Input parameter (in blue) must be.
Selectad to export a connector.

Motor Factory — EXPORT AREA — Export connector for HyperStudy®

[EnY

Selection of a test to be performed by HyperStudy®

Display of general information (overview) dealing with the selected test

Proprietary Information of Altair Engineering
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45  Test configuration

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

fortesting.

I s

WORKING POINT ®SINE WAVE - MOTOR - CURRENT{CONTROL ANGLE-SPEED

with Hyperstudy

Working point / Sinewave / Motor/ | ¥ N l

Identifying a working point defined by targeted
current |, control angle ¥ and speed N

Ja

Settings Qutputs

* Thermal + Generaldata
* Electronics
* Mechanics

+ Machine constants
+ Power balance

+ Fluxin airgap

+ Fluxdensityiniron
* Rippletorque

+ Temperatures

+ Thermal parameters

Inputs

+ Linecurrent-|

« Control angle- ¥
+ Speed-N

1. TESTSELECTION
Select the test to be performed
2. TEST CONFIGURATION
Define the defaultvalues of the test inputs
3. PARAMETERS FOR HYPERSTUDY
Choose the parameters to be considered

4. EXPORT INFORMATION
Finalize the export process

HYPERSTUDY ?

1. TEST SELECTION
2. TEST CONFIGURATION
i x4

Thermal  Electronics  Mechanics
*—
INPUTS.

Current density, rms (A/mm2) &°|6.3
Control angle (deg) -45.0
Speed (rpm) 1 500.0
Ripple torque analysis No

+

3. PARAMETERS FOR HYPERSTUDY
4. EXPORT INFORMATION

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®

[EnY

Overview of the selected test is displayed

2 User inputs can be defined in the test area

Note: The user help information aboutthe test parametersis defined in the user help guide of the corresponding test. Please referto

the corresponding section.

Proprietary Information of Altair Engineering
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4.6  Parameters for HyperStudy®

This section allowsto select the parameters which mustbe 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

R WotorFactory - v BEE
DOCUMENT ADVANCED TodLs
— b - »
u) = [/ ) N P - .
rﬂ J /‘ w25 "o Mk @0 @
REPORT &1 Fuboo  FLu{skew  FLuxED
— AUX2D
SECTIONS a -MOTOR-CL ANGLE-SPEED HYPERSTUDY 7
7| Overview m 1. TEST SELECTION |
@ - Saliency 2. TEST CONFIGURATION
Topalogy 3. PARAMETERS FOR HYPERSTUDY
I } % SELECTED PARAMETER}
Magnet:Tht (mm)
Sallency
< () '
Siot Winding
Masses Maments of inerta
é 4. EXPORT INFORMATION |
Costs
Configuration vz
@ @ [Rererence J I |
— Satings o | | \
. N . .
— Do 100 B 5
Th 0 =)
Winding o o 0
Main results: E o O
B === fou (e | | |
4 Ads (deg) O s8(mm O |scmm o
Working point howy 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 designto be considered forthe selection of parameters
All available designinputs are displayed. The corresponding dimension is highlighted when selected - arrow (5).

4 When a parameteris 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 inputparameter

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 inputdata and output data inside data tables.

Proprietary Information of Altair Engineering A A LTA I R
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4.6.2

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

Selection of test data

®

R fotor Factory  *newtorset g RE
- — L
1) i 7
3 resr “«
REPORT  SCRIT
EXPORT
SEQTIONS WORKING POINT - SINE WAVE - MOTOR - ED HYPERSTUDY
Design 7| Overview m 1. TEST SELECTION
@ - Machine performance - Warking point 2. TEST CONFIGURATION
Tonn [General aata al ] T T 3. PARAMETERS FOR HYF
opology
D. & Machanical torqua (.m) a® o € o
Meshanical power (W) o & (W) a o
sateny Machine emiciency (%) o o [}
(control angle (deg) o Power factor 2] Phase angle (deg) o
Vs @ Line currant, ms () O |phase o
St w Line-Line voltage, rms (V) o Phase voltage. ms (V] [u]
1 ing paschine constants. | o | |
m lCurrent densiy, rms (A2} o Electrical loading, ims (Aim) =] Power densty (Wikg) o0
% b (b sy o0 M
Masses Momers f nerta poweroaiance o | | woring point Power actor
Maching total asses (W) o
é aue osses (W o Totallron losses (W) o Mechanical lasses (W] o
caation losses (W) [u] |‘1-E’“’W'r INFORMATION
costs Fuscin airgap o |
. FILX density, ARV (T) o Flux gensiy 15t nam. ms (1) [=] Flur gensty, peak (T) [] v
Configuration Flux / pole, ARV (Wb [s] Flux pale 15t harm., rms (Wh) =] Fux / pale, peak (Wh) [s]
E E Fiuec densiy in ron | o |
Stator tootn, ma (T) o Stator 100tn, mean (1) o
puts settngs tator toat tootn, max () o Stator tat toon, mean (T) =]
B [ res 5 3]
@ Rotor yoke, max (T) o Rotor a
Rotor wep, max (T} o Rotor o
winang lRotor briage. max(T) o Rotor briage. mean (1) 5]
Main resuts
L]
E :’ Inductances
. forking point I o I
warking point D-24s static Ingustance La (H) 5] 0203 stabe inauctance Lg () u] Saliency [}
@ madel I o |

@

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 resultsto be considered for the selection of parameters
All available testdata (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

Button to validate the previous choices

oo b [WIN|F

Note: Data which are given by the user are written in blue. The se are inputs data. Data resulting from internal com putations (outputs)
are writtenin black. This allows the usersto quickly differentiate between the inputdata and output data inside data tables.

.\ ALTAIR
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4.7  Export information

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

There are three data to be defined:

The name of the connector

The folderin which the connector must be stored
The last answer, “Save iteration (Yes/No)“ indicates if the results of the HyperStudy® mustbe 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.

Rl Motor Factory - eawoton

REFORT  SCRIPT

- =

- DESIGN DOCUMENT ADVANCED TOOLS
U F L/ 3 ) )5
=) @€ o = &

FLUK2D  FLUXSKEW  FLUX3D

-

AD®

Slat

Er

Dasign

Saliency

()

winding
—~
=

Maments of inertia

il
l

Inputs Settings

L

Main results:

il

Warking point

WORKING POINT - SINE WAVE - MOTOR -

1] orn

Machine performance - Working point

‘CURRENT-CONTROL ANGLE-SPEED

| | 2. TEST CONFIGURATION

Genera cata

Mechanical torqus (N.m)
MeCnanical power (W)
Machine efficiency (%)
Contral angle {deg)

Line current, rms (A}
Line-Line valtage, rms (V]
Machine constants.

Kcurrent density, s (Amma)
KT (N mvA)

Pawer balance

Machne total lasses (W)
boue lasses (W)

baaamana tosses ()

Fiux n argap

Flux density, ARV (T)
Flux / pole, ARV {Wb)

Fiux density in iran

IStator tooth, me (T)

Fstator faat tootn, max (T)
Istator yoke, max (T)

Reotar yoke, max (T)

ol max (T)

Rotor bridge, ma (T)

Inductances

Electrical Iading, ms (Aim)

Total ron losses (W)

Fiux density 15t harm., rms (T)
Flux / pole 15t harm., rms (W)

Stator toom, mean (T)

‘Stator yoke, mean (T)

0000000000 oDOoROOBo0ooO0® O

o o oomooo

oopDooor 0o

Powsr density (Wikg)

Mechanical losses (W)

Fiu density. peak (T)
Fhux / pole. peak [WE)

oooo

jwiarking paint.

ID-aws stabic inductance Ld (H)

G-ais static inductance La (H)

[= =)=

Sabency

SN

HYPERSTUDY ?

1. TEST SELECTION

3. PARAMETERS FOR HYPERSTUDY.
4.EXPORT INFORMATION
| EXPORT PARAMETERS
{Connector name: HstConnectar

[Destination folder DF orHyperStudy
[Save fterations ves

olo

:

l

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

Tab to be expanded to define the exportinformation for HyperStudy®

Area in which the export parametersto be defined are listed

Button to validate the previous choices

B JWIN|F

is stored.

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

Proprietary Information of Altair Engineering
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Note: When data is missing in the third table; “Parameters for HyperStudy®” forinstance, an error message is displayed in the red color
fontwhich indicates, what is missing and where. If all the needed information is missing, exporting a connectoris not allowed.

HYPERSTUDY ?

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
2 The button to export the connector is not active if the needed data is missing

Proprietary Information of Altair Engineering A A LTA I 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.

@ & @

-m o = = = [m

@)\ Py D) @R @R 2

@8 § § 9 2|8 @

@\0 2 3 0 o oy el By s e
CAFALOG EOT NEW DUPLICATE IMPORT DELETE ADO ADD ALL

CATALOG SELECTOR CATALOG : HStRSM_001 - MOTOR: opt_1_run_00140 ETTSTSN  PERFORMANCE
REFERENCE CLASSIFICATION
= Synchronous Machine Motor opt1_run_00140
& PM-innerRotor-3Phase Catalog HSIRSM_001
- PM-OuterRotor-3Phase Family Synchronous
=~ Induction Machine Type Reluctance
# SQuinnerRotor-3hase Sub-type nner rotor
+-5Q-OuterRotor-3Phase Elec. supply network _ [39hase
STATOR
Outer diameter (mm)  270.0
inner diometer (mm)  [165.0
Length {mm) 80.0
No. slots 3%
Library 05 PilTooth
Part 03_PilTooth_05A
Material REF.M330_35A
Conductor material __|REF.Copper
ARGAP |
USER [Length (mm) (70E1 ]
Synchronous Machine
®- PM-InnerRotor-3Phase ROTOR
& PA.OuterRotor-3Phase Outer dlameter (mm)  163.6
inner diameter (mm) 500
Length (mm) (800
@ | SHAFT |
[:wc-‘og\ Solid
Matenal REF Aluminium_6061
#-$Q-OuterRotor-3phase L} . -
28
< N7 >
OPLLIUN_ 00135 o\ o oorsg e g oPLrun_o0163 0pt1_run_00146

Motor Catalog — Visualization of results got from HyperStudy®

1 A catalog is automatically builtby using the name of the connector defined by the user
2 All the operations from HyperStudy® are stored in the dedicated catalog
3 Each motorcan be selected, visualized and edited in the Motor Factory, to be evaluated more in depth

N\ ALTAIR
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4.9 Connection between FluxMotor® and HyperStudy®

Before starting new studiesin HyperStudy® by using connectors exported from Altair FluxMotor™, Altair FluxMotor™ mustbe registered
as a new solver scriptin HyperStudy®.
This mustbe defined only while using the coupling for the first time.

(4

10

12

4
15

i
2

3

5

6
8|HM BatchMeshe
9| MDLE

1|H

13|FLU

Register Solver Script - Altair HyperStudy™ (33.2033991)

D Add sobver Seript ) Remove Solver s File Edit

Label Varmame Trpe Preference Path

New

S+ CICMC MM M 4 B 6

FluxMotor fluxmotor AA FluxMot Hypers C:/Program Files/Altair/2022

72 Untitled - Altair HyperStudy™ 2020 (71.1868057)

View Tools

Approach:

Register ...

Solver Script
User Utility
Optimizer

External Fit

ux/FluxMotor/Scripts/win/FluxMotars.exe -batch ${root filespec_resourcel.p

a X
Applications  Help Heoor

=] [System Arguments

ers  Messages [

View

T T

3

v

C:/Program Files/Altair/2022.2/flux/FluxMotor/Scripts/win/FluxMotors.exe

Connection between Altair FluxMotor™ and HyperStudy®

Note: Since the version 2022.1 of HyperStudy, the FluxMotor solver scriptis automatically registered, when the default

path installation is selected while installing Flux and FluxMotor

1 Open the areain HyperStudy®to register FluxMotor® 2022.2 script
Path where FluxMotors.exe mustbe selected to be registered as a new solver in HyperStudy®.
Note: FluxMotors.exe with a “s” at the end of FluxMotors.

2 This mustbe defined only while using the coupling for the first time.
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5 BUILD AND EXPORT A MODEL IN FLUX®2D ENVIRONMENT
5.1 Overview

The aim of this exportis to provide a python file which allowsto 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 transientapplication in Flux® 2D environment.

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

Application Model family Package Convention Model / Test

STATIC Without solving scenario Currentsource Motor & Generator Basic model
Working point Sine wave Motor I-P-N

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

Note: These models are considered forinner rotor machines aswell as for outer rotor machines.

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

® O
Ble®
DOCUMENT DVANCED TOOLS
€ % & % ©)
'WORKING POINT - SINE WAVE - MOTOR - CURRENT-CONTROL ANGLE-SPEED FLUX 2D ?
overview | staie
Export a model for transient magnetic application Settings [ = .-‘@
in Flux2D environment * Thermal Y ;_
Working point / Sine wave / M ¥N inputs !Z.TE;TVCOIFIGIR‘ATION
A working point defined by current, control angle and speed N tl‘;\:‘ig{;;: - IS.EXPORTNFORMA‘I'ION
« Speed-N
es—6)
Jux
%
Select the test to be modeled
N W Define the default values of the test inputs
v Ja Finalize the export process
Motor Factory — EXPORT AREA — Export model for Flux® 2D environment
1 Selection of the EXPORT area of Motor Factory.
2 Access the areain which a model for Flux® 2D environmentcan be made
3 Zone to visualize the overview of the selected model to be exported
4 Click on the tab to select the application (STATIC or TRANSIENT)
5 3 steps to build the model to be exported for Flux® 2D environment
6 Button to validate inputs before building the modelin Flux® 2D environment.
7 Exports the python file for building the modelin Flux® 2D environment or launch the projectdirectlyin Flux® 2D.

Proprietary Information of Altair Engineering

.\ ALTAIR



Altair® FluxMotor®2022.2 p. 20

5.3  Stepsto 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
mustbe built: static application or transientapplication.

Then, the 3 next steps are:

1) Definethe type of scenario one wantsto getin Flux® 2D environment(Testselection).
This means the simulation, that one wants to perform in Flux® 2D environment for evaluating the electromagnetic behavior of
the considered machine.

2) Definethetest configuration. Thisis to give an initial value for the userinputs, which will be setin 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 userinputs is done in the following sections.

3) Definethe exportinformation

The resulting models are fully parameterized, and the se are builtin Flux® 2D environmentfor static or transientapplications.

?

FLUX 2D

Static

|

BlWorking point

ESine 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 mustbe builtin Flux® 2D

Choose one scenario (or test) to be provided
Define the initial conditions for the simulation processin Flux® 2D environment

Define exportinformation

AIWIN|F
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54 Test selection

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

FLUX 2D ?
e mO)

EWorking 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 mustbe builtfor 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

AIW[IN| -

Note: The user help information aboutthe test parametersis defined in the user help guide of the corre sponding test. Please referto
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 processin 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 (rpm) 1500.0
Represented coil conductors No
Line current, rms (A) 72.58 No. comp. / elec. period s0
Control angle (deg) -45.0 No. computed elec. periods 2
Speed (rpm) 1500.0 Mesh order 2nd
Represented coil conductors No KD Airgap mesh coefficient 15

[V

IEl

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

Tab to define the initial conditions for the simulation processin 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

gl b W[N]
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5.6  Export information

The last step for building a model for Flux® 2D is to define the exportinformation.
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 lastanswer “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 exportinformation for Flux® 2D
Area inwhich the export parametersto 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 modelis stored.

A W[N]

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 whatdata is missing. If all the needed information is missing, exporting a model is notallowed.

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 displayin 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 firstby using internal processes, and then the simulation scenario mustbe considered.
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5.7  Available modelsto be exported and user inputs

5.7.1 Overview

All the modelsto 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 Currentsource Motor & Generator Basic model
Working point Sine wave Motor I-P-N

TRANSIENT - : : —
Working point Sine wave Motor I-?P-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 modelin Flux® 2D, static application to perform magneto-static and multi-static simulations.
Userinputslike, line currentand control angle are predefined to getquick accessinto Flux® 2D environmentfor performing computations.

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

J

EATATATA

—

_AAAN Ja
RN,

Working point—1, ¥, N - lllustration

The following section describes all the userinputs 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.

.\ ALTAIR
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5.7.2.3 Standard inputs

1) Linecurrent,rms

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

2) Controlangle

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

).

It is an electrical angle. The defaultvalue is 45 degrees. It mustbe setin a range of -90 to 90 degrees.
This range of values covers all the possible working pointin motor convention.

Motor
operating mode

Generator
operating mode e

¥ =180 ¥=-180

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 referto the section 5.7.5 - List of generic advanced inputs.

1) Mesh order
The defaultlevel issecond order mesh.

2) Airgap mesh coefficient

Airgap mesh coefficientis setto 1.5 by default.

3) Rotor d-axislocation
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. Thisis importantto keep in mind thisinformation it.

For more details, please refer to the document: MotorFactory_2022.2__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 — I, ¥,N” is to characterize the behavior of the machine when operating atthe

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 builtin Flux® 2D environment, transientapplication.

N %
P
J
Ja

“Working point — Sine wave — Motor — I, ¥, 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 userinputs 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

.\ ALTAIR
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5.7.3.3 Standard inputs

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

2) Controlangle

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 defaultvalue is 45 degrees. It mustbe setin a range of -90 to 90 degrees.
This range of values covers all the possible working pointin motor convention.

Motor

N Working point
operating mode L.

by - 90 Jd

Definition of the control angle ¥ - Motor convention

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

4) Represented coil conductors

In transient application, it is possible to export a projectinto Flux® environment, where the elementary wires will be modeled with solid
conductors. The geometry, the meshing and the corresponding electric circuitwill be defined to well representthe se.

Three choices are possible:

e  “No”: The coils will be represented with face regions. The elementary wires won'tbe represented in the Finite Elementmodel (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 allowsto 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 Advancedinputs

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

1) Numberof computations perelectrical period
The defaultvalue is equal to 50. The minimum allowed value is 13.

2) Numberof computed electrical periods
The defaultvalue isequal to 2. The minimum allowed value is 1 and the maximum value isequal to 10.

3) Mesh order
The defaultlevelis second order mesh.

4) Airgap mesh coefficient
Airgap mesh coefficientissetto 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 — |, ¥, N — Hairpin” is to characterize the behavior of the machine when

operating at the targeted inputvalues 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 builtin Flux® 2D environment, transientapplication.

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) Numberof 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 computationtime.

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

2) Numberof computed electrical periods
The defaultvalueis 2. The minimum allowed value is 1 and the maximum value is equal to 10.

3) Mesh order

To getresults, Finite ElementModelling 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 computationtime.

The defaultlevelis 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 decreasesthe 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 coefficientis setto 1.5 by default.
The variation range of values for this parameteris [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 leadsto a huge numb er of
nodesin the corresponding finite elementmodel. So, it means the need of huge numerical memory, and the respective computation
time increases considerably.

5) Rotor d-axislocation
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. Thisis importantto keep in mind thisinformationiit.

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 modelsto be exported are firstclassified 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 Currentsource 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 Areato build andto export a model to Flux® SKEW environment

® @

Qe aciony e Ble =
DOCUMENT ADVANCED TOLS
i oz 2. - 2.
T = & % @
REPORT  SCRPT HYPERSTUDY  FLUX2D. BN FLUKID
WORKING POINT - SINE WAVE - MOTOR - CURRENT-CONTROL ANGLE-SPEED FLUX SKEW. 7
[owwver ] s
1.1'Esr SELECTION
- >~
Export a model for transient magnetic application Settings N
In Flux skew environment - el
r b |z. TEST CONFIGURATION
N e ¥ N Inputs
3.EXPORTINFORMATION
A working point defined by current, control angle and speed N + Linecurrent-| |
« Controlangle - ¥
+ Speed-N |:\/ |:O
> 1 O
= 3

1. TEST SELECTION

Select the testto be modeled
2.TESTCONFIGURATION

Define the defaultvalues of the test inputs
3. EXPORT INFORMATION

Finalize the export process

B
a /]\m; J_,

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 environmentcan 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 has to 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 defaultvalue
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 .=
i O
3. EXPORT INFORMATION
|
O (5)

(=] [E]

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

Tab to define the initial conditions for the simulation processin 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

Proprietary Information of Altair Engineering A A LTA I R



Altair® FluxMotor®2022.2 p. 30

7 BUILD AND EXPORTA 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 exportis STATIC.

Application Model family Package Convention Model / Test
STATIC Without solving scenario Currentsource Motor & Generator Basic model

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

7.2  Areato build andto export a model to Flux® 3D environment

DOCUMENT ADVANCED TOOLS
P L/ )]
b @ = & W @
REPORT SCRIPT HYPERSTUDY FLUX2D FLUXSKEW FLUXID
WITHOUT SOLVING SCENARIO - CURRENT SOURCE - MOTOR AND GENERATOR - BASIC MODEL FLUX 3D ? 1

- Lontrolangie- ¥ - Lengths

' e |
SWithout solving scenario
= Current source - Motor & Generator @
2. TEST CONFIGURATION
1. TESTSELECTION 3. EXPORT INFORMATION
Selectthe testto be modeled
2. TEST CONFIGURATION @ @
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 environmentcan be made

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

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

Differentlengths 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 modelin Flux® 3D environmentor to launch directly Flux® 3D.

R[N [WIN |-
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7.3  Particularities in building and exporting a model to Flux®3D environment

A userwho wants to build and exporta model to Flux® 3D hasto 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 mustbe defined. Their defaultvalues
equalsthe 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
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Tab selectorto define general exportparameters and axial lengthsin 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 withoutaccuracy l0ss.
Button to validate the previous choices

gl » [WIN|F

Note 1: Defaultvaluesfor rotor, stator and magnetlengths are equalto the machine design length. However,a change in thes e values
only affects the Flux® 3D exportand 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
onlywhen all the dimensions are equal on both sides of the machine (Connection Side and Opposite Connection Side), especiallyfor 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 exportinput “symmetry” has been set to “No”. This also occurs whenthe asymmetryis 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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