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OBJECTIVES

Creating Flux magnetic analysis projects

» Base speed point simulation
» Specific speed point simulation

Motor performance analysis at base speed point

« Analyzing the motor performance (iron losses, magnet looses, efficiency, etc.)
» Creating HyperStudy connector for the MDO application

Motor performance analysis at specific speed point

» Analyzing the motor performance (iron losses, magnet looses, efficiency, etc.)
» Creating HyperStudy connector for the MDO application
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OUTLINE

Creation of magnetic simulation scenarios

Magnetic analysis: base speed point

Magnetic analysis: specific operating

point
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ﬂ Input file ﬁ

«Python script for model generation in Flux
EMOTOR_Flux_Model_Generation.py

ﬂ Software %

« Altair Flux 2021.2.1 (or later versions)

ﬂ Output files %

*Flux 2D projects
- EMOTOR_MAG_BASE_POINT.FLU
- EMOTOR_MAG_SPECIFIC_POINT.FLU

*Flux / HyperStudy connectors
- Connector_Fx_Hst_BasePoint.F2HST
- Connector_Fx_Hst_OperatingPoint.F2HST

ﬂ Automation script file %

«EMOTOR_Magnetic_Analysis_Project.py
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. CREATION OF MAGNETIC
SIMULATION SCENARIOS
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CREATION OF MAGNETIC SIMULATION SCENARIOS

*  Flux 2D project initiation

« Start a new Flux 2D project

Altair Elux

1 Open Flux supervisor
Select the [2D] Open project
2 Selec ,
simulation context P :
3 Click on [New project] sahhs‘us | ; = Alta i i F I uxm
4 Click on 2 O 2 O

[Start a new project]

Easy system integration thanks to FMU standardized export

e, 5 Meet your Design Goals with Multiphysics Optimization

More accurate iron losses evaluations with the LS Model

i Documented efficient multi-disciplinary optimization process
Fast flux leakages modeling using new integral methods
° Start a new project’

~\MDO_ EMotor\Flux\FluxProjects\MAG
_BASE_POINT

5 /\ ALTAIR

o o, Material . I e-Machine Distribution Server . Command
B omtions S e < UnitManager @ Skin depth u Toolbox Manager Manager fine Shell



1

Flux 2D project initiation
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CREATION OF MAGNETIC SIMULATION SCENARIOS

Close Flux Sketcher 2D Context

Click on the icon 7 to
close Flux Skecher 2D
Context

& 3 Geametry

1 #-FluxsD 131
 mewerogzen()

s
© openSketchesldContext ()
7
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CREATION OF MAGNETIC SIMULATION SCENARIOS

*  Flux 2D project initiation

« Import the motor model (by executing the Python script generated by FluxMotor)

Step Action fopn E Tk Dy Do oow .
7] 5 W o ] e & e R [E FEE  [
1 @

Click on the icon

Select the file
2 “‘EMOTOR_Flux_Model
_Generation.py”

3 Click on [Open]

*

ERE )
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CREATION OF MAGNETIC SIMULATION SCENARIOS

*  Flux 2D project initiation

» Create solving scenario “Base Point”

Create a Solving scenario by
1 clicking on [Solving] —
[Solving scenario] — [New]

Define the scenario name as
“36_STEPS”

Select “Control by position of
mechanical set — Rotor”

3

In parameter control tab,
define the simulation step as
“Step number (lin)”

4 - Lower limit: 0.0
- Higher limit: 126.666666
- Step number: 39
Click on [>>]

Verify the step values in the
[List of resulting values] tap

6 Click on [OK]

Project Application  Geometry Mesh  Physics  Parameter/Quantity

Extensons  Help

B 3 & 5 ™% sl

Display View Select Tools

] Check project before solving pracess

Data Tree
-| General data

{3 Geometry

2 Mesh

3 Physics

3 ParameterjQuantity
2 sover

3 Post processing

£3 Tools

3 Extensions

Proprietary and Confidential. All rights reserved.

Delsts Supprimer
B solve Mais ] PP
*3 Force delete pas
|2 Delete results L
= B, Sohve Msj-5
7] Soving process options »

., Mult physic solving session (new scenario)

%, Ml physic solving session (existing scenario)

() Generate component for Activate coupling

d_Generate component for HyperStudy coupling (for Hyperstudy 2019.1 and later)

o New Selving Scenario

Name of the salving scenario * ‘36_FFEPS

| Comment |

[] Parametric distribution

Control of transient state \ Control of parameters | Result storage ', Hyperliew export |,

~Control type of transient solving process
s Control by time
o New Selving Scenario ) Control by position of mechanical set ‘ROTDR "
Mame of the salving scenario * | 35_STEPS 2 Parameter control| " List of resulting values |
Synthesis
Mumber of required computations : ‘ Values
Control of transient state ', Control of ters | Result stor Hyper Vi i in : 11 i
? \ "". fiEEE S\ ST ELE \ LEECEL Validity domain : ]-Infinity, +Infinity[ 33333
~Control type of transient solving process ————————————————| Variation direction : ascending e
s Control by time 10.0
® Control by position of mechanical set | ROTOR | 13.333333
16.666667
Parameter contral \L|st of resulting values\\ 20.0
_-\merval definition [ Inter [23.333333
Lower limit 0 L 125.666667
(30.0
Higher limit 126.666666 33.333333
Wariation method Step number (in) - 136. 666668
0.0
Step number 39 3.333933
[46. 666666
(0.0
=3
6 y
Qe e | e= [ o ]
-
Clear last interval
B = [ e L= ][ ® ] 4l
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CREATION OF MAGNETIC SIMULATION SCENARIOS

*  Flux 2D project specification for “Base Speed Point” application

« Update I/O parameter values

Select the parameters
“CTRL_ANGLE”, “I|_RMS” and
“SPEED” from the Data Tree
[Parameter/Quantity] — [Parameter 1/O]

Right click, and click on [Edit array] to
2 modify the values as shown in the
following table, click on [OK]

CTRL_ANGLE 49.906  degree
I_RMS 280.0 A
SPEED 7200.0 RPM

Data Tree — | |Graphic

3 Genera dsta e qrjv.m e b
[#-(0 Geometry
-3 Mesh
£33 Physics

(SR

[=}-[2= Parameter fQuantity
2 Parameter I/0

CTRL
-1 #? Edt CHtE
12
13 B Editarray
i_;E‘SAK #2 Delete Supprirner
IND_EW F,Z, Force delete Maj-Supprimer
B New tabulated [/O parameter by importation of a 20 tabls
~13 Modify kabulated IjO parameter by importation of a 2D table
-R_EW_CS
R_EW_OCS | &L, Edit dynamics fields of instance
R_PHASE
R_\WAL & Display PyFlux command
EE%E:EI':? &, Find usages
ﬁm d wd L export 0 Edit Physical parameter[ CTRL_AMGLE,|_RMS,5PEED] X
TEMP_EW _d &%, Pythan export
TEVP_MAGH 1o TXT export Entities |Modﬁfal CTRL_ANGLE  |I_RMS SPEED
TEMP_WAL | 3 N
THETA i Excel export [l {2 Physical parameter
TURNS ¥, Copy to cipboard e NAME = CTRL_ANGLE I_RMS SPEED
e Comment Initial values Control angle  |Line current, r...|Speed
= @ Sub types Initial values Parameter con...Parameter con...|Parameter con..
= e Parameter controlled via a scenario Parameter con... Parameter con... Parameter con..,
{3 REFERENCE_VALUE = Initial values | 43.906 280.0 7200.0
Al o [ ey || e ]| ® | |

J\ ALTAIR
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CREATION OF MAGNETIC SIMULATION SCENARIOS

*  Flux 2D project specification for “Base Speed Point” application

« Save the Flux 2D project

ACtlon Application  Geometry Mesh Physics Parameter/Quantity Solving Display View Select Tools Extensions Help
p B rew Chrl-N 2 | m|.>€é° IR RS 1 PN RN

1 Click on [Project] - [Save as] = T —— | [eraphic
. E Recent projects ] = | % @5 EE;H Lo ”H ﬂ £|@: ° |7A|7
2 Select the saving folder |
E Save hl-5
3 Define the project name | 1
h Eemmenel » Q Choose the new name of the project X
4 Click on [Save] ; Macrlo ' save In: [[C3 G _piasE_pomT EREIF]
Ovetlay 13
w Import »
'gﬁ' Export »
& Print »
2R Exit Alt-Fa
EMOTOR_MAG_BASE_POINT.FLU 3 Yriame:  [EMoTOR MaG_BasE_pom| —
Afies of Type: [FluxaD Project directories. l’ T
Saving folder ~/MDO_EMOTOR/Flux/FluxProjects/ " 4
9 MAG_BASE_POINT e
10 )\ ALTAIR
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CREATION OF MAGNETIC SIMULATION SCENARIOS

*  Flux 2D project specification for “Specific Operating Point” application

« Update I/O parameter values

Select the parameters
“CTRL_ANGLE”, “I_RMS” and
“SPEED” from the Data Tree
[Parameter/Quantity] — [Parameter I/O]

Right click, and click on [Edit array] to
2 modify the values as shown in the
following table, click on [OK]

CTRL_ANGLE 39.923  degree
I_RMS 131.0 A
SPEED 7200.0 RPM
11

Data Tree — | |Graphic

5| General data = |1z QE|r m @&
[#-(0 Geometry
-3 Mesh
£33 Physics

(SR

[=}-[2= Parameter fQuantity

2 Parameter I/0
~CTRL_ANG
-1 #? Edt CHiE
12
13
1PEAK | B2 Delete Supprimer
}NRDMEW ¥ Force delete Maj-Supprimer
B New tabulated [/O parameter by importation of a 20 tabls
~13 Modify kabulated IjO parameter by importation of a 2D table
-R_EW_CS
R_EW_OCS | &L, Edit dynamics fields of instance
R_PHASE
R_\WAL & Display PyFlux command
E*[ETPI%E:EI':E &, Find usages
S'TEWEEDEW Jad et 0 Edit Physical parameter[ CTRL_AMGLE,|_RMS,SPEED] x
TEMP_EW_( &5, Pythan export
~TEMP_MAGH 2 T4T axpart Entities |Modify al CTRL_ANGLE  |I_RMS SPEED
- iem
TEMP_WAL 3
THETA i Excel export [l {2 Physical parameter
TURNS #, Copy o clipboard @ naME = CTRL_ANGLE  |I_RMS SPEED
e Comment Initial values Control angle  |Line current, r...|Speed
= @ Sub types Initial values Parameter con...Parameter con...|Parameter con..
= e Parameter controlled via a scenario Parameter con... Parameter con... Parameter con..,
{3 REFERENCE_VALLE = Initial values | 39.923 131.0 7200.0
Al o || mov || one [[[| ® |
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CREATION OF MAGNETIC SIMULATION SCENARIOS

Flux 2D project specification for “Specific Operating Point” application

* Create sensors for each magnet to measure magnet losses

Click on [Parameter /
Quantity] — [Sensor] — [New]

Create the 12 sensors in the
following table

MAGNET_LOSSES_1A
MAGNET_LOSSES_1A_SYM
MAGNET_LOSSES_1B
MAGNET_LOSSES_1B_SYM
MAGNET_LOSSES_1C
MAGNET_LOSSES_1C_SYM
MAGNET_LOSSES_2A
MAGNET_LOSSES_2A_SYM
MAGNET_LOSSES_2B
MAGNET_LOSSES_2B_SYM
MAGNET_LOSSES_2C
MAGNET_LOSSES_2C_SYM

IM_MAGNET1A_1
IM_MAGNET1A_SYM_1
IM_MAGNET1B_1
IM_MAGNET1B_SYM_1
IM_MAGNETIC_1
IM_MAGNET1C_SYM_1
IM_MAGNET2A_1
IM_MAGNET2A_SYM_1
IM_MAGNET2B_1
IM_MAGNET2B_SYM_1
IM_MAGNET2C_1
IM_MAGNET2C_SYM_1

Data Tree

- MAG_FLUX_PH1

- MAG_FLUX_PH2

- MAG_FLUX_PH3

- MAGNET_JOULE_LOSSES
- MAGNET_LOSSES _1A

-~ MAGNET_LOSSES_1A_SYM
- MAGNET_LOSSES_1B

-~ MAGNET_LOSSES_1B_SYM
- MAGNET_LOSSES_1C

- MAGNET_LOSSES_1C_SYM
- MAGNET_LOSSES_ZA

- MAGNET_LOSSES_2A_SYM
- MAGNET_LOSSES_2B

- MAGNET_LOS5ES_2B_5YM
- MAGNET_LOSSES_2C

- MAGNET_LOSSES_2C_SYM
-~ \WINDING_JOULE_LOSSES

@) New Sensor 'S
—
Mame of the sensor * |
MAGNET_LOSSES_1A | |
Comment
Project  Application  Geometry Mesh  Physics _ Solving Display View Select Tools Extensions Help ‘
of 7
D2 E g“T‘ >|H B |f 1O paramster Results | Evaluation mode | )
S e r Type of sensor
5| General data. 42 Spatisl quantity » & £di CrkE ‘Predeﬁneu(Eﬂergy‘ force, Torque, ...) "
(3 Geometry B Store quanty » %% pelote Sup |Losses by Joule effect -
-£3 Mesh 7 TS ey " s Force delete  Mai-Supprimer " Computation domain
-3 Physics e T— , |Face regions -|
(3 Parameter/Quantity zelis GLle Ay = m
-1 Salver . W
£3 Post processing ;{' Export nodes of regions 3 @ WMAGNET1A 1 ! |
-3 Tools 235 Mulkipoint support »
-3 Extensions ~E Fath J
E 2D grid 3
B ©ren data Import/Expart context
- @ Sensor

N

[

Cancel

e | |

J\ ALTAIR
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CREATION OF MAGNETIC SIMULATION SCENARIOS

*  Flux 2D project specification for “Specific Operating Point” application

« Save the Flux 2D project
1 Click on [Project] — [Save as]
2 Define the project name
3 Select the saving folder
4 Click on [Save]
5 Click on [Project] — [Exit]

Project name EMOTOR_MAG_OPERATING_POINT.FLU

~/MDO_EMOTOR/Flux/FluxProjects/

Eela ] MAG_OPERATING_POINT

=

Application  Geometry Mesh  Physics  Parameter/Quantity Solving Display View Select Tools Extensions Help

. e

. Open projeck ...

! Close

Recent projects

Chrl-r
Chrl-C

2 ] ™ b w2 e

K @

bl ]9 2 Al

— | |eraphic

E Save

Chrl-5

e a @ s|@éae - [

Command File
Macro

Q Crverlay

w Import
'gﬁ' Export
& Print

- v v | v v w

@ Choose the new name of the project

X

SaveIn: ||C] MAG_GPERATING POINT

EEIFEL:: E

2R Exit

Al-F4

EMOTOR_MAG_OPERATING_POINT

N |

7 4 N

= Ales of Type:

Flux2D Project directories
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MAGNETIC ANALYSIS:
BASE SPEED POINT
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OUTLINE

Solving and
postprocessing:
base speed point

Generating

HyperStudy connector:

base speed point

15

© Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

ﬂ Input file e

*Flux 2D project
- EMOTOR_MAG_BASE_POINT.FLU

ﬂ Software ﬁ

*Altair Flux 2019.1 (or later versions)

ﬂ Output files ﬁ

*Flux / HyperStudy connector
Connector_Fx_Hst BasePoint.F2HST

*Flux project associated with the connector
Connector_Fx_Hst BasePoint.F2HST.FLU

*Python script for the postprocessing in
HyperStudy
Connector_Fx_Hst_BasePoint.py

2\ ALTAIR



SOLVING AND POSTPROCESSING:
BASE SPEED POINT
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SOLVING AND POSTPROCESSING: BASE SPEED POINT

Solving the magnetic problem at base speed point

* Open Flux 2D project

Altair Flux

Open the project N pret
1 ‘EMOTOR_MAG_BASE_P
OINT.FLU”

EMOTOR_MAG_BASE_POINT.FLU

17
~/MDO_EMOTOR/Flux/FluxProjects/ J\ ALTAIR

MAG_BASE_POINT
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SOLVING AND POSTPROCESSING: BASE SPEED POINT

Solving the magnetic problem at base speed point
Project Application Geometry Mesh Physics  Parameter/Quantity -Display View Select Tools Extensions Help

* Solve the project CRACRE. i O N
Data Tree [ — ||| 4] checkpraject bsfore salving pracess
-] General data _-[N

Step ACtI on g S‘:Zr:ew [ % Delete resuls
08 Physics 7] Solving process options »

3 Parameter/Quantity

Click on (3 Solver 4, Ml physic solving session (new scenario)

- g .Prns‘t processing 4, Multi physic soling session (existing scenario)
@£ Toals

[SOIVlng] - [SO|Ve] (3 Extensions [ Generate component For Activate coupling

& Generate component far HyperStudy coupling (For HyperStudy 2019.1 and later)

1

i Generate component for GOT-Tt coupling

SeleCt the SO|VIng ) Generate component far Portunus coupling

2 “36 STE PS" #\ Generate component For Matlab Simulink coupling
Scenarlo ! )24 Generate compenent far Amesim coupling 3

JI® Generate component for Altair Flux e-Machine Toalbox coupling

®

Save the solved project o O
as a new project el
‘EMOTOR_MAG_BASE_ g
POINT_SOLVED.FLU” "'«“‘ZZSL’JZT:W.W e N

4 Click on [OK] e

MAG_FLUX_PH1 (Wb)

z i sesembing I
P tcriine sotves R Ierabon 7 (100

O sone T E———— R

Solving Scenario * " . o | S
2 36_STEPS ~[[ )] . ) = =

55\!& solved project as * wﬁ;ﬂ"ﬂ?}: mm;; o

Current project L - - =

@) New project - = n

3 EMOTOR_MAG_BASE_POINT_SOLVED |]|)| : : ;. . ; " .
- ANGES_ROTOR e — mmmmum : ’Ai e
18 B J| o= [l ® | A ALTAIR

4)
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SOLVING AND POSTPROCESSING: BASE SPEED POINT

Magnetic analysis: postprocessing initialization

* Load Flux macros

Click on [Project] —
[Macro] — [Load]

Load the following two
macros:
2 - Analyse2DCurve
- CreatelOTabulated
ParameterFrom2DCurve

1

- Application  Solving Dataexchange Support Graphic Curve Computaon Advanced Display View  Help

B rew

5 Close

Recent projects

E Save
E Save as..

@ Command File

’_3 Ovetlay

'gﬁ Export
5 Print

B Exit

® Open project ...

ChekM
CheD

ChrlS

al-Fa

o DmiEn BHaemiee SN EIEE

@ Choose the macro to load

x

Lookin: |(3 Magos

SREAE]::

(22 Macros_FiuxPEEC_Icepak

(23 Macros_ImportMaterials

[C3 Macros_FIuxPEEC_Miscellaneous

[C3 Macros_FIUxPEEC_Physics

[£3 Macros_FluxPEEC F *] .PFM

[C3 Macros_FluxSkewed_Physics

[C3 Macros_FluxSkewed_Postproc. [] sHspinetoexcel PFM

AutomaticPostprocessing.PFM

g BHSpiinelaminationEquivalentCurve.PFM

> ComputeskewEffectFrom
s ControlMeshQuality. PFM
-~ ControlsupplyToMatchAGi
B8 ConvertCSVFileToOMLFle,
il Create_pvimprM

% CreateCoordnateSystemF]

R

>

File Name: | Analyse2DCurve. PFM

Files of Type: | FLUX macro directories

-]

19

This macro extracts different values on a 2D curve,
and create corresponding I/O parameters

Unload
Update

@ o B .

@ Choose the macro te load

X

Lookn: |3 Macros

MREFIE] :

|/ ComputeskewE ffectFromCurve PFM
|4 ControlMeshQuality. PFM

|-~ ControlsupplyToMatchAGIverResults PFM

& @ Exportiastranyariousspes

]

telookLipTableFromTMProject.FFM

CreatePark_labc_Drivenby_ldq.PFM

[3] exportSensorsAndIOParar

s ExtractFrom3DCurve, PEM|

B8 ConvertCSVFleToOMLFie PFM # Exportzncy PRV

T, FindoutCornerPoint_Imax,

Il create_PuM.PFM O ExportCurveVsPhaseFromAC.PFM 1, FindOutMaxspeed_Imax_|

& CreateC PFM o Expo mputeDerivate.PFM M| Findoy orGivenTe,
Ca| z I
FileName: | CreatelOTabulstedParameterFrom2DCurve. PV ]

Files of Type: |FLUX maaro drectories

=l

This macro intends to create a new tabulated
I/O parameter from a 2D curve.

J\ ALTAIR



Magnetic Stator iron Rotor iron Magnet Joule Useful
torque losses losses losses losses power
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SOLVING AND POSTPROCESSING: BASE SPEED POINT

Magnetic analysis: magnetic torque at base speed point

* Plot the magnetic torque curve

Click on [Curve] —
1 [2D curve (I/O parameter)] —
[New 2D curve (I/O parameter)]

Create a new 2D curve
TORQUE_BASE_SPEED
Limit min: 6.666666

Limit max: 126.666666

Click on [Mechanical set],
select “Rotor”, and click on
[Electromagnetic torque],
click on [OK]

4 Click on [OK]
TORQUE_BASE_SPEED

TorqueElecMag(ROTOR)

20

Project  Applicaton  Solving Data exchange Support  Graphic - Computation Advanced Display View Help

Data Tree

B2 d® & o | ™[ n]E]
)

=

T'S"‘ 2D curve (Makerial Curve)

=2 | General data
- ]
(3 Geometry e 30 curve (20 arid) » ﬁ; Delete Supprimer
g ::I:Sh @ 3D curve (2 TJO parameters) 3 & Display
+ ysics
i Parameter/Quantity lgs 3D curve (Path + O Parameter) b | B2 Hide

Solver

Post processing
Toals

(3 Extensions

& 30 curve (dedicated to rotating machine) — »

M Integral of 2D curve
ﬁ Derivative of 20 curve
M Spectrum analysis (FFT)

tg?‘ Superimpose 2D curves (IfO parameter)
E“ Impart & 20 curve - Flux file (Exk)
'["_\t Import a 20 curve - Formatted File (kxt)

g TAT export
& Excel export

@) Mew 2D curve (10 parameter) ® @ Editor of formuls and parameters X
Name of 2D curve (/O parameter) * Medwuzlset\
TORQUE_BASE_SPEED| Mechanical set : ROTOR -
Comment ot

Angular position Internal torqu External torqu

anguiarspeed ||| Fricton [[ Spring ]| [ Ficton |[ i |
IOCEEIEEREIGD S [tnerts [ Resstant || [_tnerta || Resstant |
‘ X choice ‘ Parameter name | Current value [T Cmit min it max | Flectromagetic torque |

| \ANGPOS_RDTDR |

v 6.656... ¥ 1265,

Formula on ordinate

| Region J ‘ Circuit

I ||Memanimlset"

TorgueElecMag(ROTOR)

Math ', Trigo ', Vector & Complex | Constant |, g
(o0 ] ] [_see I[son ][ oo ]||[_Con || s ]| vedio
[ [ o ][ e ]| e [ v ]

Vaiid Trepez Trapez || TrapezPer
[eidin1<=x<=r -] [ valair ||| [valdiroxicx<xz <[ Vaidr

User function
e

[rorqueEectag (RoTCR)

| ok [ cacd [[ e

TAIR




Magnetic Stator iron Rotor iron Magnet Joule Useful
torque losses losses losses losses power
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SOLVING AND POSTPROCESSING: BASE SPEED POINT

Magnetic analysis: magnetic torque at base speed point

21

* Plot the magnetic torque curve

Mechanical set / Magnetic torque [ROTOR]

TORQUE_BASE_SPEED

echanical | set/ Mineﬂc torque [ROTOR] (M.mi

. .1 2 .

200080

MAVWN

VWV

WY

Reset

b
125080 ANGPOS_ROTOR

J\ ALTAIR
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SOLVING AND POSTPROCESSING: BASE SPEED POINT

Magnetic analysis: stator iron losses at base speed point

22

Plot the statorironlosscurve &5+ & * & = =t W55 8 Ao
[ — | erapt

Click on [Computation] —
[Computation of iron losses] —
[Computation of iron losses]

Define the computation
configuration in tab [Definition]:
Face region:

- OS_TOOTH

- OS_TOOTH_FOOT

- OS_YOKE

Interval: [6.6666, 126.6666]

Define the computation
configuration in tab [Results]:

Result curve name:
IRON_LOSS_STATOR_BASE_SPEED

Click on [OK]

Project  Application  Solving Data exchange Support  Graphic  Curve

© Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

Advanced Display View Help

Data Tree

©On physical entity

dyZercdan @

P s
4

= { General data

= Cormputat;

3 Geometry

(23 Post processing

[ Extensions

@ Iron losses computation X

C typ:

‘Dn regions '|

Definition \ Results \

Laminated face regions (o]

05_TOOTH
I05_TOOTH_FOOT
05 YOKE =]

Time interval

[ xchoice | Parametername | curentvalue | | Limitmin | Limitmax |
| |ANGPDSJDTDR | ”V 6.666... |V 126.6... |

Part of cycle described by the time interval —————— 4,
HFuH cycle ‘ 2

Model for |
| Mogel aefined in material -]

@ Evaluation of the demagnetization

N Deprecated versions

FT.. Open mechanical analysis contexk

R Ede Chi-E
R Delste

R TAT export
R Excel expart

Supprimer

€@ Iron losses computation x

- Computation type
| On regions b/ ‘

(3)

Definition * Results |
Result curve name *

IRON_LOSS_STATOR_BASE_SPEED)| ) | |
Resultname * Nrt

LOSSES_IN_REGION_1 |
Spatial quantity name for the average loss density *
|ovoL_Loss_MEAN_1 |
Spatial quantity name for energy density *

DVOL_ENERGY_LOSS_1




Magnetic Stator iron Rotor iron Magnet Joule Useful
torque losses losses losses losses power
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SOLVING AND POSTPROCESSING: BASE SPEED POINT

Magnetic analysis: stator iron losses at base speed point

23

* Plot the stator iron loss curve

LOSS_BT_INST :Insta

IRON_LOSS_STATOR_BASE_SPEED

LOSS_BT_INST : Insta (W)
Fa

)\

.

ANANANANANAL

0 Edit Result[LOSSES_IN_REGION_1] x

Mame of the result™

LOSSES_IN_REGION_1 ‘
Comment

o [11112/19 15:45:49 |
Results \ Description \
[Iron losses v
‘Mudiﬁed Bertotti iron losses "
J— Average iron losses {over a period) (W) Values
Total 132.15124608969447
By hysteresis 42,4216065325274
Classical by eddy currents §9.72963950706455
In excess 2.2882278974741683E-12
Energy of the iron losses (over a period) (J) *
0080 [0.26708679276156 \
Gl o [ wer J[ exed [T owe>= ][ ® |
[ [
| | »
Reset 1000E-3 -S000E6

T T
0.000E0 500 0E-6 1.000E-3

4 Time (seconds)
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SOLVING AND POSTPROCESSING: BASE SPEED POINT

Magnetic analysis: rotor iron losses at base speed point

Project Application  Solving Dataexchange Support  Graphic  Curve Advanced Display  View Heb

* Plot the rotor iron loss curve Bo- a® = | al® £ A TEERET LYY |

A Data Tree |: ©On physical entity
Step ACtI on = ‘Gener al data - nputatio Computation of iron |

Deprecated versions

Cllck on [Com putatlon] _ g I::sh @ Evaluation of the demagnetization 3 R . e
. . YSICS . . I -l
1 [Computation of iron losses] — £3 Parameter jQuantity TP T ElEeEt | oo Suprimer
1 H 23 Solver
[Computation of iron losses] £2 post procassing R wTexpor
. . {3 Tools R Excel export
Define the computation £ Extensions
configuration in tab [Definition]: © o losses computaton x © o losses computaton x
2 Face region: r Computation type - Computation typ:
- IM_YOKE Lo -] o — S
Interval: [6.6666, 126.6666] - 5 e 7\
’ ) ' ' 1M _YOKE - — =] IRON_LOSS_ROTOR_BASE_SPEED |\ 3 ) |
Result name * N’

Deﬁne the Computation LOSSES_IN_REGION_2 |

3 Conf|gurat|0n in tab [Resu|ts]: Spatial quantity name for the average loss density *
: |DvoL_Loss_MEAN_2 ]
RESU|'[ CUI’VE name. Time inf Spatial quantity name for energy density *
IRON_LOSS_ROTOR_BASE_SPEED | Xchoice | _Paremeter name | Current value | | Limitmin | Limit max | DVOL_ENERGY_L0SS 2
- - - - | lANGPOS ROTOR | |lv 6.655... v 12556..
4 CIle on [OK] [ Part of cycle described mmenme\ntemlw
”Ful\ cycle

Madel for losses

| Model gefined in material

24
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SOLVING AND POSTPROCESSING: BASE SPEED POINT
Magnetic analysis: rotor iron losses at base speed point

Plot the rotor iron loss curve

IRON_LOSS_ROTOR_BASE_SPEED
LOSS_BT_INST : Insta

LOSS_BT_INST : Insta (W)
P

#-LOSS_BT_INST: Insta (W)
L
7 v

>

@ Edit Result{LOSSES_IN_REGION_2]

£.000E0 Mame of the result*
LOSSES_IN_REGION_2 |

Comment

[11112119 15:50.54

Results \ Descn'pton\
‘\run losses

‘Mﬂdlﬂeﬂ Berlotti iron losses

Average iron losses (over a period) (W) Walues
Total

7.869287265484135
By hysteresis 0.09835922676 704596
Classical by eddy currents 7.770928038716397
In excess

6.880757455038564E-13

Energy of the iron losses (over a period) (J) *
‘ 0.02185913117796343

|
[ oc [ oy || concl [[ oewi>> || & ]

Reset |

.000ED

>
500.0E-8 1.000E-3 Time (seconds)
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Magnetic analysis: magnet losses at base speed point

° Project Appicaion  Sobing  Datsexchange Support  Graphic [[Eie| Computston Advanced Display View Help
Plot the magnet loss curve == === AP LSRN E s e

T =

T'S"‘ 2D curve (Makerial Curve)

@
(3 Geometry e 30 curve (20 arid) » ﬁ; Delete Supprimer
Cllck on [Curve] - g ::25 @ 3D curve (2 Tf0O parameters) » & Display

@ 30 curve (Path + [JO Parameter) » w Hide:

1 [2D curve (/O parameter)] — [New (5103 Ferameter/Quansiy
[5G Solver & 3D curve (dedicated ko rotating machiney M I 2 M2
2D curve (I/O parameter)] g Post processing 18, Dervative of 20 curve
-3 Tools

(3 Extensi Ty Spectrum analysis (FFT)
i+ ] Xensions

Create a new 2D curve
MAGNET_LOSSES_BASE_SPEED
Limit min: 6.666666

Limit max: 126.666666 © New 2D curve (/0 parameten) x

Mame of 2D curve (IO parameter) *
|MAGNET_L OSSES_BASE_SPEED |

tg?‘ Superimpose 2D curves (IfO parameter)
E“ Impart & 20 curve - Flux file (Exk)
'["_\t Import a 20 curve - Formatted File (kxt)

g TAT export
& Excel export

Define the formula as the

3 predefined sensor — _ |
MAGNET _JOULE_LOSSES [moe | remttnae | oot T T
| |ancros_roToR | V 6.656.., ¥ 1266, h@

C“Ck on [OK] Formula on ordinate

| regon || cireuit || wechanical set]

4
3 | | MAGNET_JOULE Lo@ | [T
(©0= 1211l MAGNET_LOSSES_BASE_SPEED [l

Formula MAGNET_JOULE_LOSSES
(4)

26 A ok J| cne Il ® ] J\ ALTAIR
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Magnetic analysis: magnet losses at base speed point

27

Plot the magnet loss curve

MAGNET_JOULE_LOSSES

MAGNET_LOSSES_BASE_SPEED

© Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

AGNET,JOJtLE,LOSSES

3.0173E0 ‘
2

I

1

,-.-MAGN ET_JOULE LOSSES

A

|

i

i
8

|
A

B
\J

|\
o\

Reset

0.3617E0 s noE0

oooooo

»
2508 ANGPOS_ROTOR
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Magnetic analysis: Joule losses at base speed point

28

1

Plot the Joule loss curve

Click on [Curve] —
[2D curve (I/O parameter)] — [New 2D
curve (I/O parameter)]

Create a new 2D curve
JOULE_LOSSES_BASE_SPEED
Limit min: 6.666666

Limit max: 126.666666

Define the plotting formula as
PjouleCC(PHASE_1)+PjouleCC(
PHASE_2)+PjouleCC(PHASE_3)

Click on [OK]

JOULE_LOSSES_BASE_SPEED

PjouleCC(PHASE_1)+PjouleCC(PHAS
E_2)+PjouleCC(PHASE_3)

© Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

Project  Applicaton  Solving Data exchange Support  Graphic - Computation Advanced Display View Help

Data Tree

Y IR
=

& 2D curve (Path)

= General data || B8 2D curve P Edic e
- ]
(3 Geometry e 30 curve (20 arid) » ﬁ; Delete Supprimer
g ::I:Sh @ 30 curve (2 IJO parameters) » & Display
ysics B
(3 Parameter/Quantity lgs 3D curve (Path + O Parameter) b | B2 Hide

(3 Solver

(23 Post processing
+-(3 Tools

(-3 Extensions

@) New 2D curve (/0 parameter) bd

& 3D curve (dedicated to rotating machine)

Mame of 2D curve (I/O parameter) *

JOULE_LOSSES_BASE_SPEED

‘ @ Computation on circuit

Comment

10 parameters on the ab:

M Integral of 2D curve
ﬁ Derivative of 20 curve
M Spectrum analysis (FFT)

tg?‘ Superimpose 2D curves (IfO parameter)
E“ Impart & 20 curve - Flux file (Exk)
'["_\t Import a 20 curve - Formatted File (kxt)

g TAT export
& Excel export

| choice | Parametername | curentvalue | Lmitmin | vmitmax |

| |ANGP557RDTDR | | s.666... v 125.5... |

Formula on ordinate

PjouleCC(PHASE_L)+PjouleCC(PHASE_2) +PjouleCC(PHASE _3)

fl
| 0]

X
‘ Type of electrical component

Stranded coil conductor -

Voltage V] il Formula

altage
PiouleCCPHASE 1

PHASE_2 Current [A] JouleCCPHASE_ L)
PHASE 3 Power - Active [W]

Flux [wb]

Con | ol |

J\ ALTAIR
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Magnetic analysis: Joule losses at base speed point

29

* Plot the Joule loss curve

JOULE_LOSSES_BASE_SPEED

PjouleCC(PHASE_1)+PjouleCC (PHASE_2)+PjouleCC(PHASE_3)

PiouleCC(PHESE J)+PRuleCC(PHASE 2)+PlouleQCIPRASED)
-

G.000ER

4000E3

3000E3

. 000E3

1.000E3

Reset

25.00E0 S000ED 75.00E0 1000E0 125.0! ANGPOS_ROTOR
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SOLVING AND POSTPROCESSING: BASE SPEED POINT

Magnetic analysis: useful power at base speed point

* Plot the useful power curve

Click on [Curve] —
1 [2D curve (I/O parameter)] — [New 2D
curve (/0O parameter)]

Create a new 2D curve
USEFUL_POWER_BASE_SPEED
Limit min: 6.666666

Limit max: 126.666666

Define the plotting formula as
3 TorqueElecMag(ROTOR)*Ang
Speed(ROTOR)*PI()/180

4 Click on [OK]

USEFUL_POWER_BASE_SPEED

TorqueElecMag(ROTOR)*AngSpeed(R
OTOR)*PI()/180

30

Project  Applicaton  Solving Data exchange Support  Graphic - Computation Advanced Display View Help

Y IR
=

& 2D curve (Path)

Data Tree -
= | General data _v‘ T'S"‘ 2D curve (Makerial Curve) & Edit Crl-E
n @
--D Geometry @ 3D curve (2D grid) » ﬁ; Delete Supprimer
&G MESh_ J€5 30 curve (2 /O parameters) » | 1§ Display
(23 Physics )
F1-(3 Parameter/Quantity g 3D curve (Path + 10 Parameter) v | B2 Hide
(03 Salver l&x 30 curve (dedicated to rotating machine) ¥ 1 Interal of 20 curve
(3 Post processing 13 Derivative of 20 curve
g ?z: . M Spectrum analysis (FFT)
+h Xensions
tg?‘ Superimpose 2D curves (IfO parameter)
E“ Impart & 20 curve - Flux file (Exk)
'["_\t Import a 20 curve - Formatted File (kxt)
g TAT export
@ New 20 curve (10 parameter) « @ Editor of formuls and parameters %
Mame of 2D curve (/0 parameter) * Geometric | Physical | Sensor * Mechanical set !, Cirauit |
|usEFUL_PowER_BASE_sPEED] vechanica set : [R0TOR ~||[_Tme |
Rotation
Comment Angular position Internal torque External tarque:
[ Anguarepeed | [ _Fricion |[ Spring ]||[ Fricion |[ Spring |
10 parameters on the [ Anguer acceleration | |[_Inerba |[ Resistant [||[ Inertia [ Resstant |
| X choice ‘ Parameter name | Current value Limit min Limit max Electromagnetic torque
| ‘MGPDS | ¥ 5.666... ¥ 1265, Math ' Trigo | Vector & Complex ', Constant |, Signal
rFormula on ordinate [ abs || sgn || Modio | Cos Sin Modulo [2]
Substitute Valid
[ Regon [ e |W§_J ([ [ | (] [via ]
e i :
TorqueElecMag{ROTOR ) *AngSpeed(ROTOR)*PI()/180
qeSeciog oe ot reeemre <] v
User function
[ User Edit user function ‘
 Expression
chrquEElecHag(EOTOE: “RngSpesd (ROTOR) *PI() /180 l , [ Mew parameter |

(4)==

N
Cancel H Clear ‘ ‘ << Quantity ‘ | @ |
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SOLVING AND POSTPROCESSING: BASE SPEED POINT

Magnetic analysis: useful power at base speed point

* Plot the useful power curve

USEFUL_POWER_BASE_SPEED
TorqueElecMag(ROTOR)"AngSpeed(ROTOR)"Pi()/180
TorqueElechla g(RWOR)A gSpe d(ROTORJ PO'TR

WV ANANVNT

25.0E3

N
Reset 250020 =0.00E0 75080 100,080 125080 ANGPOS_ROTOR

31 J\ ALTAIR



Magnetic Stator iron Rotor iron Magnet Joule Useful
torque losses losses losses losses power

© Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

SOLVING AND POSTPROCESSING: BASE SPEED POINT

Magnetic analysis

Project  Application  Solving Dats exchange  Support

Graphic Curve Computation Advanced Help

B2 d S 2 zbvEs Bnlales

A

d 7o xdavyd

* Analyze the curves with macros

W@

0 Analyse2DCurve

X Tips: the curve analysis by predefined macros in Flux will

generate parameters to calculate motor efficiency

1 Click on the icon B to

Click on the icon ™ to

run the macro “Analyse2DCurve”

run the macro “Analyse2DCurve”

Selecta 2D curve *
[TORQUE BASE SPEED

-1[»]

Analvse2DCurve CreatelOTabulated
Y ParameterFrom2DCurve

TORQUE_BASE_SPEED

32

. | oK @ CreatelOTabulatedParameterFrom2DCurve

o[ o || o || ® ]
0‘ CreatelOTabulatedParameterFrom2DCurve hd 0‘ CreatelOTabulatedParameterFrom2DCurve X
2D curve to convert into /O tabulated parameter * 2D curve to convert into 1/O tabulated parameter *
JOULE LOSSES BASE SPEED '|||E (IRON LOSS STATOR BASE SPEED ~|
. | oK | 0‘ CreatelOTabulatedParameterFrom2DCurve X | @ CreatelOTabulatedParameterFrom2DCurve pd
20 curve to convert into /O tabulated parameter * 20D curve to convert into /0 tabulated parameter *
[MAGNET LOSSES BASE SPEED = [IROM LOSS ROTOR BASE SPEED =] >

e || @

El]

N

IRON_LOSS_ROTOR_BASE_SPEED
IRON_LOSS_STATOR_BASE_SPEED
JOULE_LOSSES_BASE_SPEED
MAGNET_LOSSES_BASE_SPEED
TORQUE_BASE_SPEED

USEFUL_POWER_BASE_SPEED

20 curve to convert into 110 tabulated parameter *

[TORQUE BASE SPEED

|

8 oK

@‘ Createl OTabulatedParameterFrom2DCurve >

2D curve to convert into 11O tabulated parameter *

[USEFUL POWER BASE SPEED

~|[ ]

B

|

crcd ||| ®

I

/\ ALTAIR
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Magnetic analysis: motor efficiency at base speed point

1

TOTAL_IRON_LOSSES_BASE_SPEED

TOTAL_LOSSES_BASE_SPEED

33

TOTAL_JOULE_LOSSES

Define variation parameters

Click on [Advanced] —
[Parameter 1/0] — [New]

Create three new variation

parameters from previous curves
- TOTAL_IRON_LOSSES_BASE_SPEED

- TOTAL_JOULE_LOSSES
- TOTAL_LOSSES_BASE_SPEED

Project  Application  Solving

Datzexchange Support Graphic Curve  Computation

© Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

Display  View Help

Y IR Y G a0

Data Tree — |Gmphi: & Sensor » | 2 Edt e
=-{General data _'[ @ o QH T Spatial transient computation (min., max., average, ...} o Edtanay S
(3 Geometry Predefined computation (Energy, Farce, Torgue, ...} EJL Delete Supprimer
g r:::s Jf 1ntegral of a spatial quantity » EE, Force dekete M
£ Parameter [Quantity T current values Ijo parameter hiew result with current value of the 1O parameter
3 Solver & Measre b B New 20 curve (10 parameter)
£ Post processing
£3 Tools 2 theckmesh A
9 Extensirs Etror criterion »
Z8 Power balance »
~ Load and run advanced macro »
@ New Physical parameter b4 @ New Physical parameter X

(IRON_LOSS_ROTOR_base_speed+IRO
N_LOSS_STATOR_base_speed)*_IM_PN

JOULE_LOSSES_base_speed+MAGNET
_LOSSES_base_speed*_IM_PN

Name of the Physical parameter *

TOTAL_IRON_LOSSES_BASE_SPEED

Comment

[ Type of Physical

‘ Parameter defined by a formula

Expression *

‘ (RON_LOSS_ROTOR_BASE_SPEED_LOSSES+IRON_LOSS_STATOR_BASE_SPEED_LOSSES)_IM_PN H 0 ‘

@ New Physical parameter

Name of the Physical parameter *

TOTAL_JOULE LOSSES

Comment

Type of Physical paramater

Name of the Physical parameter *
TOTAL_LOSSES_BASE_SPEED |
Comment

Type of Physical
‘Parameler defined by a formula '|

| TOTAL_JOULE_LOSSES+TOTAL_IRON_LOSSES_BASE_SPEED | ()]

[ e ][ ne [ @ |

| Parameter definea by a formula

Expression *

TOTAL_Joule_losses+Total_Iron_losses_
base_speed

[l e ] e [ @ |

JOULE_LOSSES_BASE_SPEED+MAGNET_LOSSES_BASE_SPEED’_IM_PN| 1)

J\ ALTAIR
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Magnetic analysis: motor efficiency at base speed point

Plot the motor efficiency curve

34

1

Click on [Curve] —
[2D curve (I/O parameter)] — [New
2D curve (I/O parameter)]

Create a new 2D curve
EFFICIENCY_BASE_SPEED
Limit min: 6.666666

Limit max: 126.666666

Define the plotting formula as
(USEFUL_POWER_BASE_SPE

ED/(USEFUL_POWER_BASE_S
PEED+TOTAL_LOSSES_BASE_
SPEED))*100

Click on [OK]

EFFICIENCY_BASE_SPEED

(USEFUL_POWER_BASE_SPEED/(U
SEFUL_POWER_BASE_SPEED+TOT
AL_LOSSES_BASE_SPEED))*100

© Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

Project  Application  Solving Data exchange Support  Graphic - Computaton Advanced Display View Help

& 2D curve (Path)

Y wl eI
[=d

Data Tree

-] General data '—[ T8 2D curve (Material Curve)
; &
-3 Geometry e 30 curve (20 orid) b ﬁ‘ Delete Supprimer
g E:Sh @ 30 curve (2 1/O parameters) 3 & Display
1 03 Physis = _
[#-(23 Parameter/Quantity & 30 curve (Path + 1J0 Parameter) r B2 Hide
-G Solver E 30 curve (dedicated o rotating machine) b f"_ﬂ‘ e 2D e

23 Post processing
-3 Tools
-3 Extensions

@ New 20 curve (170 parameter)

13 Derivative of 2D curve
m Spectrum analysis (FFT)

:f‘ Superimpose 20 curves (1/0 parameter)
E‘; Import & 20 curve - Flux File (kxt)
& Impatt a 2D curve - Formatted file {kxt)

g THT export

Name of 2D curve (/O parameter) *

EFFICIENCY_BASE_SPEED

‘Comment

/0 parameters on the

| xchoice | Parametername | curentvalue

Umitmn | Limitmax

| |ANGPDSJ.OTDR |

V' 6.5666665... |W 126.665665

£ ~\

’rFormu\a on ordinate

‘ Region ‘ ‘ Circuit ‘

(2
‘Memamralset

[{USEFUL_POWER_BASE_SPEED/(USEFUL_POWER_BASE_SPEED+TOTAL_LOSSES_BASE_SPEED))*100 | 1)

Tips: these three parameters are to calculate motor efficiency

J\ ALTAIR
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Magnetic analysis: motor efficiency at base speed point

* Plot the motor efficiency curve

EFFICIENCY_BASE
(USEFUL_POWER_BASE_SPEED_C1/(USEFUL_POWER_BASE_SPEED_C1+TOTAL_LOSSES_BASE_SPEED)

USEFUL_POWEE_BASE SPEED_C1/( iSEFU FOWEE_B.AS? SPEE :_CHTOTAL_ OSSE§ BASE_SPEE! i
F W‘.'(USEFUL_F'DWEH_EASE_SFEED_G'V(USEFUL_FOWER_EASE_SF'EED_D1+TOTAL_LDSSES_EASE_SF’EED)
76.00ED
50,0080
25,0080
Reset 2500E0 50.00E0 75.00E0 100.0E0 125.0 ANGPOS_ROTOR
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SOLVING AND POSTPROCESSING: BASE SPEED POINT

Magnetic analysis: motor efficiency at base speed point

36

* Analyze the efficiency curve with macros

Click on the icon By to

Project  Application  Solving Datz exchange Support Graphic Curve Computation Advanced Help

A Z e xdaA% v HE

|aagsswammgp@@%m&m@mﬁwﬁgﬁﬁ

-appimﬁmsmnalaemmge Support  Graphic Curve Computation Advanced Display  View  Help

N0 % B E S

% Q Bjv. @ @& B gl [/ 4

run the macro @ Analyse2DCurve @ X
) “Analyse2DCurve”, select . [ selecta 2D cure-
EFFICIENCY_BASE_SPEED" | [EFFiCIENCY BASE SPEED ~[| b
Click on [Project] — [Save] to [ x| | cancel JH | ® |
save the project
B new N 2 ||| = | By M | S
. Open projeck ... Chel-O Z Graphic
,! Close -
Recent projects 13
ﬂ Save as..
~  Command file ]
~  Macro »
Q Crverlay »
@ Export ]
& Print »
2R Exit Alt-F4

J\ ALTAIR
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GENERATING HYPERSTUDY CONNECTOR: BASE SPEED POINT

Preparing post-processing Python script for HyperStudy connector

Project  Apphcaton  Sohing  Dataexchange  Support Graphc  Curve Computaton  Advanced  Dipiay  Vew  Help |

B @ 2 2t WsnBHBeBrtaNEEEd/ S0 cHAVAE
Data || =

U I 1S D A I I L i N L

v

R RORCRORCR: R

UEUQEUDL‘IE
ERSEEd] ]
by

3

e Py_/thon command windows N ALTAIR



GENERATING HYPERSTUDY CONNECTOR:

Preparing post-processing Python script for HyperStudy connector

e Y h FLx2D_log.py | Project PyFlux Log.py
Step ACtlon 2 xport-rotor-geom- to-step file #### u 1 1= u.u == lﬂjluuu" ZQEZYLHNE FremEEe ! e ot g
» GeonTosTER (£11eNane=1UPDATE_RoToR! i :
Copy the fo”oWing scri pts i E ...... fntxtxes'l‘y‘pe:kegxunlleqionFécf:EEEEE % 7¢ lastInstance = VsI)atlﬂn?siz:;\ii:i\?f?:é;ﬁ?:l:;
1 and paste in the [Command i < e 75 |LastTnstance = VaciationParamecerFormla na
. ol e IR PR
prompt] windows fecs  arsdameanes — Vet cndasameseeToemniaumm
10 egi
Nl o | ISR Tormula=
H H 12 e - B —
2 Click on the icon [ to e 5 s e e
| o e
execute the Scripts h fet
12
selectCurrentStep(activeScenario=Scenario['36_STEPS'], ‘ 1 Bl 7 il

* Run scripts to export the rotor geometry file

© Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

BASE SPEED POINT

parameterValue=[ANGPOS_ROTOR=59.99999968421057)

#### Export rotor geom to step file ###t
exportGeomToSTEP(fileName="UPDATE_ROTOR',
entitiesType=Region(regionFace=[RegionFace['IM_YOKE',

39

tolerance=1.0E-6)

RegionFace['IM_EDGE',
RegionFace[IM_MAGNET2A_11,
RegionFace[IM_MAGNET2B_11,

RegionFace[IM_MAGNET2C_11,
RegionFace[IM_MAGNET1A_11,
RegionFace[IM_MAGNET1B_11,
RegionFace[IM_MAGNET1C_11,
RegionFace[IM_MAGNET1C_SYM_17,
RegionFace[IM_MAGNET1B_SYM_11,
RegionFace[IM_MAGNET1A_SYM_11,
RegionFace[IM_MAGNET2C_SYM_11,
RegionFace[IM_MAGNET2B_SYM_11,
RegionFace[IM_MAGNET2A_SYM_11]),

J\ ALTAIR
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GENERATING HYPERSTUDY CONNECTOR: BASE SPEED POINT

Preparing post-processing Python script for HyperStudy connector
« Create a new Python script

: PyFlux Command -
Step Action @ e e e .
. . C = I I
Click on the icon LJ to s %
1 create a new Python a
script file
Define the script name
2 .
and the saving folder
3 Click on [Save]
e
@ cn mm X
Soverr: [ mac s pomit Sl=FEl B Connector_Fx_Hst_BasePoint.py
E ;S;E;ﬁiiiiiiiiiﬂiﬁm A Saving folder ~/MDO_EMOTOR/Flux/FluxProjects/

MAG_BASE_POINT

)

File Neme:  |C:

‘onnector_Fx_Hst_BasePaint]

—~
N
e

Files of Type: |Python scipt fies

(

W)
Bl

40

J\ ALTAIR
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GENERATING HYPERSTUDY CONNECTOR: BASE SPEED POINT

Preparing post-processing Python script for HyperStudy connector

» Create backup of the log script

Copy all the script from the
1 Flux2D_log.py file into the
created Python script

Click on the icon || to

2 .
save the script
3 Click on [Project] — [Exit]
PyFlux Command
Command prompt | ) connector P bt aserointpy % | 1|
y e e g
i iesType: (x
-
#

[l

I =4
-
¥ -
~E
El'f”:‘ 0
F B o . . oz | [ o o o

nnnnnnnnnnnnnnn ) an )
110 110
111 111
41 | 112 | 112
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GENERATING HYPERSTUDY CONNECTOR: BASE SPEED POINT

Preparing post-processing Python script for HyperStudy connector

* Replace Flux macro import commands

(3 ©:MOO,EMotonFha Connnactor, e, Spee Connectr it BacSpeed py - Notepad - - o x [ DAMDO,EMoton i Commnector Sace Speed Connector P Hit SaceSpeed py - Notepade+
Ste ACtIOﬂ i h Vi Languige Settngs Tooks Macro Run Plugins Window ? x File €8 Sarch View Encodng Language Setings Took Micro Run Plugis Window 1
p ° HEG Gl shMdc/av 22 EHEH 51 FIRHdur I8 FMEL LT IER 1 sl N- A B 1 ST ER@E
iCamade ri e Smeioeeirr | o]
o S
u

1 Open the Python Script by ue—nnl::i;?n‘:::::‘:«:n::’t:z:m,m\mh
Notepad editor (2 w— : —
5 Delete the scripts before T
post-processing .
3 Insert the following scripts : oo )

before post-processing

HHHHHHHH#HE Load macros H#HHEHHIHHH

import os

INSTALL = os.environ[  "INSTALLFLUX"]+ "\\.."

macroFilel =
INSTALL+"\Extensions\Macros\CreatelOTabulatedParameterFrom2D

Curve.PFM" formtantricurT_somiz 1ssES )

macroFile2 = INSTALL+"\Extensions\Macros\Analyse2DCurve.PFM" 4 Elbvolusivecurvead(anes o "
] ! »
loadMacro(fileName=macroFile1) - fommsiact s : it
loadMacro(fileName=macroFile2) | e e
Python fle. length: 5434 lines: 91 Ln:9 Colil Sel: 3|8 Unx (LF) T8 [ [Python fle. length 15,397 fines : 94 112 Colil Sel:010 Unix (LF) [y 3

Attention: 1) the project will be solved automatically by HyperStudy;
2) the Flux macro location is depended on the Flux installation path. Therefore,
42 these scripts should be replaced by a generic way to adapted to all the user.

J\ ALTAIR



© Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

GENERATING HYPERSTUDY CONNECTOR: BASE SPEED POINT

Generating HyperStudy connector

» Delete all project results

Curve Computation Advanced Display View Help

Step ACtion Project Solving Data exchange Support  Graphic

0 & Edit current application Iﬁ"\ﬂ T}‘"‘E‘% %H E&‘%@‘@P% G R e

1 Click on [Application] — Data Tre Delete current application —

Graphic

. ! ~
[D9|ete all project reSU'tS] E}|Gena & Delete all project results l} j

2 Select [Yes], and click on [OK] __g Seamety

E-(23 Physics

D Parameter /[Quantity
-3 Solver

D Post processing
f:] Tools

-3 Extensions

@) Delete all project results X

Do you want to delete postprocessing results?
[ves -

Al o« || ce ||| ® |

43
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GENERATING HYPERSTUDY CONNECTOR: BASE SPEED POINT

Generating HyperStudy connector

El+[= Parameter [Quantity

. e . =8, Parameter 1j0
+ Delete parameters and spatial quantities not needed in connector T AvaE
EFFICIENCY _BASE_SPEED_INTEGRAL
T = EFFICIENCY_BASE_SPEED_MAX
2 EFFICIENCY _BASE_SPEED_MEAN
- [General da = _BASE ¢ a
Action e EFFICIENCY_BASE_SPEED_MIN
-G Mesh EFFICIENCY _BASE_SPEED_RECTIFIED_MEAN
a -3 Physics EFFICIENCY_BASE_SPEED_RMS
Select the following 9 1/O & Parametsauentty !
8, Parameter 10 2
1 1 CTRL_ANGLE
1 arameters, right click and PG sASE SPEED STEUAL I
p . ! g EFFICIENCY_BASE_SPEED_MAX I_PEAK
EFFICIENCY_BASE_SPEED_MEAN
CI ICk O n [De Iete] ~ EFFICIENCY_BASE_SPEED_MIN I_RMS
EFFICIENCY_BASE_SPEED_RECTIFIED_MEAN IND_EW
. . EFFICIENCY_BASE_SPEED_RMS J1
2 Select the 4 spatial quantities, g :
. . . 3
~1_PEAK. R_EW_CS
right click and click on [Delete] f= REWCS
e R_PHASE
" ~IRON_LOSS_ROTOR_BASE_SPEED_LOSSES .
Data Tree = IRON_LOSS_STATOR_BASE_SPEED_Lt R_WAL
= | General data = | 2 & EELH E REPRESENTED_POLE_MNUMBER.
(3 Geometry 33 ~-ROTOR_IMIT_POS
(23 Mesh JOULE_LOSSES_BASE_SPEED_C1 T —— . ..SPEED
3 ph MAGNET | OSSES_BASE_SPEED_C1 | 5% - TEMP_EW_CS
Physics i o= - _EVI_(
[Z5 Parameter [Quantity REW_OCS New tabulated 1/O parameter by importation of a 20 table ~-TEMP_EW_OCS
d, Parameter 1/0 R_PHASE Modify tabulated 1/© parameter by importation of a 2D table - TEMP_MAGNET
~R_WAL
=] &:5. Spatial quantity = N -~ TEMP_WAL
: ENERGY 10551 T el &7, Editdynamics fields of instance THETA
VOL_ENERGY_LOSS_2 ~SPEED &, Display PyFlus command -~ TORQUE_BASE_SPEED_INTEGRAL
VOL_LOSS_MEAN_1 ggfxﬁs &L Find usages --TORQUE_BASE_SPEED_MAX
& WOL_LOSS_ME| g dit ~TEMP MAGNET . - TORQUE_BASE_SPEED_MEAN
Senso TEMP VAL i KL xport - TORQUE_BASE_SPEED_MIN
Solver B, Ed array THETA 8 Python export . --TORQUE:BASE:SPEED:REC‘I‘IFIEZJ_MEAN
Past processing '%{ﬁ?ﬁf&sm wl THT export . TORQUE_BASE_SPEED_RMS
Tools E¥ Force delete Maj-Supprimer TORQUE_BASE_SPEED_MAX 4, Excel export --TURNS
(3 Extensions ~TORQUE EASE_SPEED_MEAN of, Copy to clipboard
B2 Reset spatial quanity to default value E;gﬁ;g::;iﬁ%ﬁé’;mm e T
T — TR e s %
= TOTAL_JOULE_LOSSES
& Display PyFlux command TOTAL_| OSSES_BASE_SPEED E
&3 Find usages LUENS # |
U
o XML export 31 Ty Spatial quantity
& Python expart pre—— [ @ Sensar
o TAT expart :i
44 oo /\ ALTAIR
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Generating HyperStudy connector

» Define connector name and associated file

Click on [Solving] — [Generate
component for HyperStudy
coupling (for HyperStudy
2019.1 and later)]

Define the component name as
“Connector_Fx_Hst_BasePoint”

3 Directory by default

Define the component
scenario “36_STEPS”

Select the
“Connector_Fx_Hst BasePoi
nt.py” as the postprocessing
Python file

ol

Connector_Fx_Hst_BasePoint

45

Connector_Fx_Hst_BasePoint.py
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GENERATING HYPERSTUDY CONNECTOR: BASE SPEED POINT

Project  Application  Geometry Mesh Physics  Parameter/Quantity - Display View Select Tools Extensions Help

DR EdE g| 2 vl @,| W By ‘ %o Y {5 Sulving scenario v

Data Tree - 2] Check project before solving process Alt-5

= |Genera\ data b 2 solve Maj-5
(3 Geometry -
£3 Mesh @ Delete results 4
(3 Physics Q_j Solving process options »

[£3 Parameter /Quantity
3 Solver

3 Post processing

23 Tools

(23 Extensions

@

&

&

Multi physic solving session {new scenario)

Multi physic solving session {existing scenario}

{8

Generate component for Activate coupling

Geometric " Physical | Sensor | ‘ [a |

@ Generate component for HyperStudy coupling (for HyperStudy 2019,1 and later) X 1 Gensrate component for GOT-Tt coupling
Simo B 1) Generate component for Portunus coupling
| connector_Fx_Hst BasePaint |
e T e 4 Generate component for Matlab Simulink coupling
8 yes J2d Generate component for Amesim coupling 3
no
Directory to save 13 ) Generate component For Altair Flux e-Machine Toolbox coupling
Component scenario |
36_STEPS | ~|[p 0 Open x
python file T
Connector_Fx_Hst_BasePointpy 2] ]
[ sk [ wne s o 1 &6
Geometic |, physical | [oa | 3 EMOTOR_MAG_BASE_POINT.FLU
z 3 EMOTOR_MAG_BASE_POINT_SOLVED.FLU
ector_Fx_Hst_Bas
[ Removeal | ' Flux2D_log.py
" Flux2D_log_bak.py
omponent outpi

[ANGVT_ROTOR Add all

ICTRL_ANGLE File Mame: | Connector_Fx_Hst_BasePoint.py |

[EFFICIENCY_BASE_SPEED 1

[EFFICIENCY_BASE_SPEED . fomoyed Files of Type: |PyFquﬁIe , -

[EFFICIENCY_BASE_SPEED_

[EFFICIENCY_BASE_SPEED_

[EFFICIENCY_BASE_SPEED_

[EFFICIENCY_BASE_SPEED._ Cancel
L= I ea ll_®

/\ ALTAIR
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GENERATING HYPERSTUDY CONNECTOR: BASE SPEED POINT

Generating HyperStudy connector

« Define component inputs (physical)

Click on [Physical] tab, select

the following three parameters:
1 - CTRL_ANGLE

- I_RMS

- SPEED

2 Click on [Add]

46

0 Generate component for HyperStudy coupling (for HyperStudy 20191 and later) X

Component name *

[ connector_Fx_Hst_BasePoint

Overwrite component if exist

i yes
& ng
Directory to save component
2
Component scenario
[36_sTEPS =2
Postprocessing python file
| Connector_Fx_Hst_BasePoint py PN |2
Col 2 puts
—— Selected parameters —— Iz‘
Add CTRL_ANGLE

addal SPEED =]

Component outputs
[ Available par. — . Selected parameters —— m
- Add
Geometric | Physical ', Sensor ',

[AG_MESH_COEF

FLUXMOTOR _VERSION

M R_HOLE

M_T1A

g

M_T1C

™ T24

M_T28

M_T2C E

Gl o J[ o I ® |

J\ ALTAIR
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GENERATING HYPERSTUDY CONNECTOR: BASE SPEED POINT

Generating Hyperstudy Connector 0 Generate component for HyperStudy coupling (for HyperStudy 2019.1 and later) X

Component name *
‘Cunnedor Fx_Hst_BasePoint |

« Define component inputs (geometric) Orentte compenertfers

® no
Step ACtI on ‘Diredory to save component (3

Component scenarie

Click on [Geometric] tab, IM_R_HOLE IM_TM2B 36 STEPS ~|[»]
1 select the following 22 Conmetn ot Buserontes
onnector_Fx_Hst_BasePoini PN |2
parameters in the table a2 IEIAS _ cor D s
Available parameters I C—mfi:g-idparameters—m
2 Click on [Add] LAl Uz g, o =
IM_T2C IM_WB [ ot ] 552 -
B -
IM_T3A IM_WC
IM_T3B IM_WM1A
| M_T3C | M_W M1B TMM:;.II:I :ht:::est:;; . Cms— Selected parameters —— E‘
IM_TM1A IM_WM1C et s
IM_R_HOLE
IM_TM1B IM_WM2A wiris
IM_TM1C IM_WM2B DD
M_T2C E
IM_TM2A IM_WM2C

B = Le=Jlo |
a7 J\ ALTAIR




Generating HyperStudy connector

« Define component outputs

Click on [Physical] tab in

1 the output option

) Select the following
parameters and click on [Add]

EFFICIENCY_BASE_MEAN
TORQUE_BASE_SPEED_MEAN
TORQUE_BASE_SPEED_MAX

TORQUE_BASE_SPEED_MIN

48
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GENERATING HYPERSTUDY CONNECTOR: BASE SPEED POINT

O Generate component for HyperStudy coupling (for HyperStudy 2019.1 and later)

Component name *

‘ Connector_Fx_Hst_BasePoint

Overwrite component if exist
 yes
® no

Directory to save component

=7

Component scenario

[36_sTEPS

Postprocessing python file

‘ Connector_Fx_Hst_BasePuoint.py

2

Ci tinputs
—Available parameters

Selected parameters

-Im

[CTRL_ANGLE
1_RMS
SPEED
IM_R_HOLE
M_T2A
M_T2E
M_T2C
M_T3A
M_T3E
M_T3C
M_TM1A

Geometric ', Physical |

Available parameters

parameters

Geometric * Physical ' Sensar |,
ETA
ORQUEFRINT_ROTOR

II EFFICIENCY_BASE_SPEED_MEAN

TORQUE_BASE_SPEED_MEAN
add al I TORQUE_BASE _SPEED_MAX

TORQUE BASE SPEED MIN

ORQUEREINT_ROTCR

CORQUESPINT_ROTOR

ORQUE_BASE_SPEED_INTEGRAL
ORQUE_BASE_SPEED_MAX
ORQUE_BASE_SPEED_MEAN
[TORQUE_BASE_SPEED_MIN

ORQUE_BASE_SPEED_RECTIFIED_MEAN

[ o ][ e [ &

J\ ALTAIR
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GENERATING HYPERSTUDY CONNECTOR: BASE SPEED POINT

Generating HyperStudy connector

« Exchange files for the Flux / HyperStudy connector
the Flux

Step Action
magnetic ~\MDO_EMotor\HyperStudy\2_BasePoint

Copy and paste the connector files: s

- Connector_Fx_Hst BasePoint.F2HST connector 1
1 - Connector_Fx_Hst BasePoint.F2HST.FLU

- Connector_Fx_Hst BasePoint.py

to the HyperStudy project folder

Path for saving

|

2 MagBasePoint

| = | MAG_BASE_POINT
Home  share  View ~ @ Home  share  View ~ @
» D & cut x Eﬁ T New item ~ T Open~ [ selectan » E o cut ] x I T Mew item ~ 7] open - EHselectan
% wa Copy path L] £ Easy access = 7} Edit 55 select none =! = Copy path * £] Easy access = O} Edit 55 select none
Pinto Quick Copy Paste - Move Copy Delete Rename  New Properties Pinto Quick Copy Paste - Move Copy  Delete Rename  New Praperties
i [7] Pasteshortcut g0+ to B e & o History £ Invert selection access [7] Paste shortcut ¢, i = folder o @History 57 Invert selection
Clipboard Organize Mew Open Select Clipboard Organize New Open Select
<« - 4 » ThisPC » Data(D:) » MDO_EMotor » Flux » FluxProjects > MAG_BASE POINT » v @] | Search MAG_BASE POINT r3 <« v~ 4 » ThisPC » Data(D:) > MDO_EMoator » HyperStudy » 2 MagBasePoint » v ©  Search2 MagBasePoint P
I This PC @ @ I This PC @
J 3D Objects b | J 3D Objects
I Deskiop ‘ I Deskiop
Documents Documents
& Downloads Connector_Fx_Hs ~ EMOTOR_MAG_E  EMOTOR_MAG B  Connector Fx_Hs  Connector_Fx_Hs eror_log et & Downloads Connector_Fx_Hs ~ Connector Fx Hs  Connector Fx_Hs
B Music t BasePointF2HS ~ ASEPOINTFLU  ASE_POINTSOLV  tBasePointF2HS  t BascPoint.py B Music t BasePointF2HS  t BasePoint.F2HS t BasePaint.py
T T
[&] Pictures [&] Pictures
B videos B videos
‘i System (C) i System (C)
- Data (D7) = Data (D7)
= Storage (E) v EXPORT_REPORT, Flux2D.log Flux2D.log.Ick Flux2D.report Flux2D report.ck Flux2D_baklog ¥ = Storage (E) v
=[] 3items =[5

16items 3 items selected
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MAGNETIC ANALYSIS:
SPECIFIC OPERATING POINT
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OUTLINE

Solving and
postprocessing:
specific operating point

Generating
HyperStudy connector:
specific operating point

51
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*Flux 2D project:
- EMOTOR_MAG_OPERATING_POINT.FLU

ﬂ Input file |

* Altair Flux 2019.1 (or later version)

ﬂ Software o

*Flux / HyperStudy connector:
Connector_Fx_Hst_OperatingPoint.F2HST

*Flux project associated with the connector
Connector_Fx_Hst_OperatingPoint. F2HST.FLU

*Python script for the postprocessing in
HyperStudy
Connector_Fx_Hst_OperatingPoint.py

ﬂ Output documents ﬁ

2\ ALTAIR



SOLVING AND POSTPROCESSING:
SPECIFIC OPERATING POINT

J\ ALTAIR



© Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

SOLVING AND POSTPROCESSING: SPECIFIC OPERATING POINT

Solving the magnetic problem at specific operating point

* Open Flux 2D project

Altair Flux

Open the project N projc
1 “EMOTOR_MAG_OPERATING
_POINT.FLU”

EMOTOR_MAG_OPERATING_POINT.FLU

53
~/MDO_EMOTOR/Flux/FluxProjects/ J\ ALTAIR
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SOLVING AND POSTPROCESSING: SPECIFIC OPERATING POINT

Solving the magnetic problem at specific operating point

° Solve the project Project Application Geometry Mesh Physics  Parameter/Quantity -Display View Select Tools Extensions Help

P A ER[ 2 )] e | | B sngscen

Data Tree = N 2] Check project before solving process
1 - General data. ~
Step Action i

(2 Mesh [ % Delete resulis

q . (3 Physics =

1 Click on [Solving] — [Solve] 3 raames iy @ s roces trs '
(3 Solver

(3 Post processing

R R [ Tools
5 Select the solving scenario B3 Soensons Y —————————
“36 STE PS"  Generate component for HyperStudy coupling (For HyperStudy 2019.1 and later)

i Generate component for GOT-It coupling

4, Multi physic solving session (new scenario)

%, Multi physic sol+ing session (existing scenario)

) Generate component: for Portunus coupling

Save th e SO |Ved prOjeCt aS a dh. Generate component For Matlab Simulink coupling

4 Generate component for Amesim coupling >

3 new p rOJ e Ct Generate component far Altair Flx e-Machine Toalbox coupling
“‘EMOTOR_MAG_OPERATING

@ sohe x A Results - 36 STEPS. x
_POINT_SOLVED.FLU” L... WAG_FLUX_PHI (W]
28 = Eor
4 Click on [OK] A
S urrans oo
1 e .
3L ™ 33 e
o Soll,l'e X ¥ BuBing the L0pOI0GC Ml
S — Ieraton 21100 =] i o ) » ® ) £y o Py o T o
Solving Scenario * . - ok Y
2 36_STEPS I'HI‘ s a o SR ] - .
Save solved project as * an) e o ‘ . .-
() Current project t EER— EEm—
. NN E— RIS WAGNCT_LOSSES 1AW MAGHET_LOSSES_13 (W)
(@) New project HE‘ T WamossEs iAW) WAGNET_LOSSES 1 S Ao L0ssEs_ 1B ‘ Y. L
3 EMOTOR_MAG_OPERATING_POINT_SOLVED | - o - =10 Y el (1 |
54 oK | Cancel |H| & ” : g a— . — . T el e s Loscs < s R
— s N Ll | S AEENREN
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SOLVING AND POSTPROCESSING: SPECIFIC OPERATING POINT

Magnetic analysis: postprocessing initialization

* Load Flux macros

Click on [Project] —

! [Macro] — [Load]

Load the following two
macros:
2 - Analyse2DCurve
- CreatelOTabulated
ParameterFrom2DCurve

[FGiect Appication  solving  Dataexchange Support Graphic Curve Computation Advanced Display  View Help

. Mew

B Cloce

= save

| Save as...
 Cammand file
@ Macro
Q Owerlay
ﬁ Export
3 Print
2 Exit

' Open project ...

Recent projects

i o Dl miEe 8 %00 ke N K E S
Chel-C I:

’ -
Chel-S

(]

Load

Al-Fa4

@ Choose the macro to load

Look In: |D Macros.

MRE

[C3 Macros_FluxPEEC_Icepak (3 Macros_ImportMaterials

03 Macros_FluxPEEC_Miscellaneous

(0 Macros_FuxPEEC_Physics AutomaticPostprocessing, PFM

[23 Macros_FIuxPEEC_PostProcessing |4 AutomaticReport.PFM
3 Macros_FluxSkewed_Physics g BHiSplineLaminationEquivalentCurve PFM

I3 Macros_FluxSkewed_Postproc [=] eHspiinetoexcel, PFM

<7 ComputeskewEffectFrom
# ContralMeshQuality PFM

-~ ControlSupplyToMatchAGH
B ConvertCSVFilsToOMLFile.
il Create_PwM.PFM

4 CreateCoordinateSystem]

[ |

FieName: | Analyse2DCurve PFM

Fies of Type: | FLUX macro directories

55

@ Choose the macro to load

Look In: |D Macros.

| ComputeskewEffectFromCurve. PFM

145 CantrolMeshQuality PFM

= ControlSupplyToMatchAGivenResults.PFM
B ConvertCSVFileToOMLFile. PFM

il Create_PwM.PFM

XportiastranVariousspes

] CreateLookipTableFromTMProject,PFM

[3€] exportsensorsandiopara
" CreatePark_labc_Drivenby_Idq.PFM | ExtractFrom3nCurve PRM
A Export3nCurveParamPar amToEscel PEM T, FindoutcornerPaint_Imax|

B’ ExportCurveVsPhaseFramAC.PAM o, FindOutMaxSpeed_Imax_|

t CreateCoordi . PFM & Expor ‘omputeDerivate.PFM M FindOutSupplyForGivenTe|
41 I
FieName: | CreatelOTabulatedParameterFrom2DCurve. PFM |

Fies of Type: | FLUX macro directories

J\ ALTAIR
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SOLVING AND POSTPROCESSING: SPECIFIC OPERATING POINT
Magnetic analysis: Joule losses at the specific operating point

° Plot the Joule IOSS Curve Project  Applicaton  Solving Data exchange Support  Graphic - Computation Advanced Display View Help
ne = §| ) >|”m|f‘_\‘ '\,,“SE| T 2D curve (Path) g

. Data Tree [
step Actlon = | General data _v‘ T 2D curve (Material Curve) » s it Crl-E
-3 Geometry 6 30 curve (20 grid) 5 1§ Delete Supprimer

Click on [Curve] — s

1 [2D curve (I/O parameter)] — [New 2D =0 Ferameter/Quantty
curve (I/O parameter)]

Post processing
Toals
(3 Extensions

@ 30 curve (2 IJO parameters) » & Display

@ 30 curve (Path + [JO Parameter) » w Hide:

M Integral of 2D curve
ﬁ Derivative of 20 curve
M Spectrum analysis (FFT)

& 30 curve (dedicated to rotating machine) — »

Create a new 2D curve
JOULE_LOSSES_OPERATING_POINT

2 Limit min: 6.666666
Limit max: 126.666666

tg?‘ Superimpose 2D curves (IfO parameter)
E“ Impart & 20 curve - Flux file (Exk)
'["_\t Import a 20 curve - Formatted File (kxt)

g TAT export
& Excel export

@ New 2D curve (I/0 parameter) x @ Computstion on circuit

Define the plotting formula as Name of 2D curve (VO parameter) et e
[JOULE_LOSSES_OPERATING_POINT Vpe of eecye! compenent

3 PjouleCC(PHASE_1)+PjouleCC(P  |gomman
HASE_2)+PjouleCC(PHASE_3)

4 Click on [OK]

Stranded coil conductor -

rﬁz —
10 parameters on the absci A Volzge ] fdd, PioweCCIPHASE_1)
PHASE_2 Current [A]
Xchoice | Parametermame | Currentvalue [ Limitmin | Limit max PHASE_3 Pawer - Active [W) ]

| ‘ANEPUS_P.DTUR \ |lv s.666... [v 1256... ||

|

" [ b |
Formula on ordinaty elete
| Region | ‘ Circuit | ‘ Mechanical setl | [ peleteal |
P
PiouleCC{PHASE _1)+PjouleCC(PHASE_2)+PjouleCC(PHASE_3) m_ﬂ]

JOULE_LOSSES_OPERATING_POINT

PjouleCC(PHASE_1)+PjouleCC(PHASE_
2)+PjouleCC(PHASE_3)

o6 J\ ALTAIR
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SOLVING AND POSTPROCESSING: SPECIFIC OPERATING POINT
Magnetic analysis: Joule losses at the specific operating point

* Plot the Joule loss curve

JOULE_LOSSES_SPECIFIC_SPEED

PjouleCC(PHASE _1)+PjouleCC(PHASE_2)+PjouleCC(PHASE_3)
i +Fiol

PJDUIECC(P?% SE_§)+PlguieC (PHASE 2)PlouleCC (PLASE,3)
15mE

Bw
>

Reset 25.0E0 50.00E0 7SO0 imooEo
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SOLVING AND POSTPROCESSING: SPECIFIC OPERATING POINT

. . . . . ; Joule Stator iron Rotor iron Magnet
Magnetic analysis: stator iron losses at the specific operating point

* Plot the stator iron loss curve

Act|0n Project Application  Solving Dataexchange Support  Graphic  Curve Advanced Display View Help
b D2~ dE W o ] B[t W B[ 8B |AwGn B Eld 7ok dAS & H
I 3

. . = ©On physical entity
Click on [Computation] — Dataives L—1 [erap
. . = ‘Genera] data = @ 0 Computation of iron Computation of iron
1 [Computat|0n Of Iron IOSSeS] - -3 Geometry @ Evaluation of the d _— N Deprecated versions
[Computation Of iron Iosses] [}g MESh waluation ol & demagnetization R o
-3 Physics ) ? Open mechanical analysis context: | @ ron losses computation *
. . (23 Parameter /Quantity R pelgc ;
Define the computation -3 Solver [onregions -]
configuration in tab [Definition]: [-03 Post processing E L [
8~ @ Iron losses computation % Exel 2
Face region: T wpep - T:;ﬂﬂ;vsesg?:m&opmmNc,PDlNT 3
2 - 0S_TOOTH oy 5 , Resuitnams
- OS_TOOTH_FOOT Dsinion st | it it e 088 S |
) OS_YOKE — Laminated face regions. » |SDV:L‘_LOS:;MEAN_;’ - |
patial quantity name for energy density *
Interval: [66666, 1266666] %&fom = DVOL_ENERGY_LOSS_1 J
Define the computation
fi . . P bR lts]: Time interval
configuration in ta [ esu tS]. Xchice | Parametername | Cu Lmitmin | Limitmax
3 Result curve name: [ANGPOS_ROTOR 2 V655 v 155
|RON_LOSS_STATOR_OPERA'“NG hl;a:“tofr.‘yc\eu ribed by the time interval ”
ull cycle -
—POINT Model for losses
| Model defined in material ~|
4 Click on [OK] /
- — I I == | = |

o8 - J\ ALTAIR




SOLVING AND POSTPROCESSING: SPECIFIC OPERATING POINT

. . . . . ; Joule Stator iron Rotor iron Magnet
Magnetic analysis: stator iron losses at the specific operating point

* Plot the stator iron loss curve

IRON_LOSS_STATOR_SPECIFIC_SPEED
LOSS_BT_INST : Insta
LOSS_BT_\N‘ T : Insta (W)

MWV AAMNAMAMAN

7H.m0E 0 Edit Result[LOSSES_IN_REGION_1] *
Comment
o 1113119 11:57:26 |
Results \l\ Description \
Iron losses
R Modified Bertotti iron losses
Average iron losses (over a period) (W) | Values
Total 106.757688021633
By hysteresis 37.1531449187731
Classical by eddy currents 69.60454310285746
In 2.2882278974741683E-12 »
Reset == S00E8 4 Time (seconds)
Energy of the iron losses (over a period) (J) *
0.2065491318326401 |
I o I www | ol [[owa» || ® ]
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© Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

SOLVING AND POSTPROCESSING: SPECIFIC OPERATING POINT
Magnetic analysis: rotor iron losses at the specific operating point

* Plot the rotor iron loss curve

a Project  Application  Solving Data exchange Support  Graphic  Curve Advanced Display View Help
Step Action TEENCE $|l—\9 ’|||EI|T11 .\q|i§|% &

).O:I::i::ica\entity : E @ ﬁ ﬂ */‘; ﬁzf); gQ - ﬁ|/‘ h go a|
Click on [Computation] — K L =1 |orap
q g =3 |General data | @ Computation of iro Computation of iron
1 [Computation of iron losses] — €3 Geometry _ — F——— N
[Computation of iron losses] (3 Mesh @ Evaluation of the cemagnetization b
-0 Physics ? Open mechanical analysis contexk R e @ Iron losses computation
. . (23 Parameter/Quantity T Delete— -
Define the computation [-£3 Selver |g:r:1s|:;.:t::;)n yoe =
configuration in tab [Definition]: © ron lomes comptetion x R mref =,
R - - Resull g ]
2 Fq‘l:';ll\;e ;%g“((gl . lg:r:‘:;“::;’” lype 3 J%Lm;iDR_DPERATWG_PD\NTI J
- _ Demnition | Results | Result name *
Interval: [6.6666, 126.6666] el 0 LOSSESIAECION2 - ‘
I YOKE. " ‘Sg‘?;i[ifg;‘j‘;;:‘ifznr the average loss density ‘
Deflne the Computatlon Spatial quantity name for energy density *
, : . DVOL_ENERGY_LOSS_2
configuration in tab [Results]:
3 Result curve name: T
o ’
IRON_LOSS_ROTOR_OPERATING e e { 2)
vl i F .666... .
_POINT [ Part of cycle described by the time interval ‘..
. ”Ful\cyc\e v”
4 Click on [OK] Model for losses
| Model gefined in material -
[Al o [ e [ @ | |
o0 J\ ALTAIR
[E o [ et [ & |
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SOLVING AND POSTPROCESSING: SPECIFIC OPERATING POINT

. . . . . . Joule Stator iron Rotor iron Magnet
Magnetic analysis: rotor iron losses at the specific operating point

* Plot the rotor iron loss curve

IRON_LOSS _ROTOR_SPECIFIC_SPEED
LOSS_BT_INST : Insta

LOSS_BT_IN,
4

T Insta (W)

@) Edit Resuk[LOSSES IN_REGION 2]

Comment

111319 11:59.43

Results \ Descnpuon\

|Imn losses
|L-I-Jdme-j Beriotii iron losses

Average iron losses (over a period) (W)

[ Values

Total

By hysteresis

Classical by eddy currents.
In excess

4.644410852419666
0.06003508164872695
4.584375770770241
6.880767455038564E-13

Energy of the iron losses (over a period) (J) *

0.012801141188820553

] I I =

[[oet>> ]I ® ]

61
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SOLVING AND POSTPROCESSING: SPECIFIC OPERATING POINT

Magnetic analysis: magnet losses at the specific operating point

1

Curve name Formula expression (sensor

62

Plot magnet loss curves for all predefined magnet regions

Click on [Curve] —
[2D curve (I/O parameter)] — [New
2D curve (I/O parameter)]

Create new 2D curves with
the following interval

- Limit min: 6.666666

- Limit max: 126.666666

MAGNET_LOSSES_OPERATING_POINT_1A
MAGNET_LOSSES_OPERATING_POINT_1A_SYM
MAGNET_LOSSES_OPERATING_POINT_1B
MAGNET_LOSSES_OPERATING_POINT_1B_SYM
MAGNET_LOSSES_OPERATING_POINT_1C
MAGNET_LOSSES_OPERATING_POINT_1C_SYM
MAGNET_LOSSES_OPERATING_POINT_2A
MAGNET_LOSSES_OPERATING_POINT_2A_SYM
MAGNET_LOSSES_OPERATING_POINT_2B
MAGNET_LOSSES_OPERATING_POINT_2B_SYM
MAGNET_LOSSES_OPERATING_POINT_2C
MAGNET_LOSSES_OPERATING_POINT_2C_SYM

Joule Stator iron Rotor iron Magnet
losses losses losses losses

Project  Application  Solving Data exchange Support  Graphic - Computaton Advanced Display View Help

Y wl eI
[=d

Data Tree
-] General data -

& 2D curve (Path)

arameter)

(-1 Geometry

7} Mesh

(22 Physics

[~ Parameter/Quantity
3 Solver

-3 Post processing
-3 Tools

[ Extensions

MAGNET_LOSSES_1A
MAGNET_LOSSES_1A_SYM
MAGNET_LOSSES_1B
MAGNET_LOSSES_1B_SYM
MAGNET_LOSSES_1C
MAGNET_LOSSES_1C_SYM
MAGNET_LOSSES_2A
MAGNET_LOSSES_2A_SYM
MAGNET_LOSSES_2B
MAGNET_LOSSES_2B_SYM
MAGNET_LOSSES_2C
MAGNET_LOSSES_2C_SYM

@ 30 curve (20 grid)
ﬁ 3D curve (2 1/O parameters)
@ 30 curve (Path + 1/O Parameter)

]
b ﬁ‘ Delete

3 flg; Display
v | B Hide

Supprimer

& 3D curve {dedicated to rotating machine)  »

M Integral of 2D curve
T‘Q‘ Derivative of 20 curve
m Spectrum analysis (FFT)

"f‘ Supetimpose 20 curves (1/0 parameter)

@ New 20 curve (/0 parameter) ®
Name of 2D curve (110 )*
| MAGNET_LOSSES_OPERATING_POINT_1A ‘
Comment
| |
10 parameters on the

[ xchoice [ Parametername | currentvalue | Limitmin | Limit max

| |ANGPDS_P.D’I‘DR. | ' 5.566... W 125.6... 2

Formula on ordinate

| Region ‘ | Circuit | ‘Memamml set‘

[MAGNET_LOSSES_1A K|
[ o J[ o= Il & | |
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SOLVING AND POSTPROCESSING: SPECIFIC OPERATING POINT

. . . . . Joul Stator i Rotor i M t
Magnetic analysis: magnet losses at the specific operating point

* Plot magnet loss curves for all predefined magnet regions

. Project Applcation Solving Dataexchange  Support  Graphic - Computstion  Advanced Display  View  Help
Step Action D2 d B0 [ %[ ghEmaeen BFEaF ARt IR
=

Data Tree ﬁ Mew 20 curve (I parameter)

C“Ck on [CUI’VG] - E}---|General data w 2D curve (Material Ce 3 ‘&@ Edit Chrl-E
[2D curve (I/O parameter)] — 205 Geonety 1 50 cre 010 p | EE e S5
[Superlmpose 2D curves ((I/O & 3D curve (2 1JO parameters) 3 T'ﬁ Display

@ 3D curve (Path + I/O Parameter) » ﬁ Hide

-

(3 Parameter/Quantity

paramete r)] (& Solver & 3D curve (dedicated o ratating machine)  » M Ml GFF D
g Post processing T'Q‘ Derivative of 20 curve
Tools "
5 Select all the magnet loss €3 Extensions 1Y a7
Sy
curves

Tg Import & 20 curve - Flux File (kxt)
‘E“ Import a 20 curve - Formatted File (kxk)

° Superimpose 20 curves (/0 parameter)
i MName of the new 2D curve (/O parameter) *
3 Click on [O K] [MAGNET_LOsSES |

Interpolation *
Linear =

& TAT export
ﬁ Excel export

Curves 2D (If0 parameter) to superimpose 13
MAGNET_OSSES_OPERATING_POINT_1A
MAGNET_LOSSES_OPERATING POINT_1A_SYM
MAGNET_LOSSES_OPERATING POINT_1B
MAGNET_OSSES_OPERATING_POINT_1B_SYM
MAGNET_LOSSES_OPERATING_POINT_1C
MAGNET_LOSSES_OPERATING POINT_1C_SYM
MAGNET_LOSSES_OPERATING_POINT_2A
MAGNET_LOSSES_OPERATING_POINT_2A_SYM
MAGNET_LOSSES_OPERATING_POINT_28
MAGNET_LOSSES_OPERATING POINT_28_SYM
MAGNET_LOSSES_OPERATING_POINT_2C i
MAGNET_LOSSES_OPERATING POINT_3C_SYM 2

63 Q= Jle= [ @ J\ ALTAIR
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Joule Stator iron Rotor iron Magnet
losses losses losses losses
1

SOLVING AND POSTPROCESSING: SPECIFIC OPERATING POINT

MAGNET_LOSSES

Magnetic analysis: magnet losses at the specific operating point
Plot magnet loss curves for all predefined magnet regions

-
Select the plot configuration as

“Absolute”

1

MA( 150.0E-

\ ) ! 1
‘ XY
- wod ABS_MAGNET LOSSES [1)(2]

\ AN
N\ N |
mEs=S==SSScSEEWNElf
MAGNET_LOSSES_1A_SYM[2] E %
A A A SEENA= SIS SN
=\ = =\ | 2 e |
UUUUUU == N\ . =\ a = |
DDDDDD Eevas=s=mvas \v/ N
J\ ALTAIR
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SOLVING AND POSTPROCESSING: SPECIFIC OPERATING POINT

Magnetic analysis

Project  Application  Solving  Data exchange Sl.pport Graphic Curve Computation Advanced Help

* Analyze the curveswithmacros & s - G =& = [ztjw s s s oleje s BN Ecld 2 cdaiy s

Click on the icon Ty to
run the macro

@ Analyse2DCurve X

0 Analyse2DCurve *

@ Analyse2DCurve *

Selecta 2D curve *

Selecta 2D curve *

Select a 2D curve *

[MAGNET LOSSES OPERATING POINT 14 ~]|| }]

MAGMET LOSSES OPERATING POINT 1C IE

MAGMET LOSSES OPERATING POINT 2B * E

“Analyse2DCurve”, and
analyze respectively ALL the | ec J[ cnd JII @ J B o J[ s QT @ A oc J[ cons JIf ® ]
created curves (3+12=15)
@ Analyse2DCurve X || @ Analyse2DCurve % || @ Analyse2DCurve *

@ Analyse2DCurve *

Selecta 2D curve *

Selecta 2D curve *

Selecta 2D curve *

MAGMET LOSSES OPERATING POINT 1A SYM = m

MAGMET LOSSES OPERATING POINT 1C SYM - m

MAGNET LOSSES OPERATING POINT 28 SYM m

Selecta 2D cunve *

[IRON LOSS ROTOR OPERATING POINT ~| | @A o J[ e JI ® ] (e[ [ cnat ] ® ] B ] et [ ® ] |

| i | | Cancel JH | ® | | @ Analyse2DCurve ¥ || @ Analyse2DCurve X || @ Analyse2DCurve X
Selecta 2D curve * Selecta 2D curve * Selecta 2D curve *

@ Analyse2dCurve X WMAGNET LOSSES OPERATING POINT 18 || b| || [MAGNET LOSSES OPERATING POINT 2A || I] || [MAGNET LOSSES OPERATING POINT 2C ][

Selecta 2D curve * R R R
[IRoN LOSS STATOR OPERATING POINT =] ] | = || _ JH| ® | | | = || —_ JH| 8 | | | = || —_ JH| 8 | |
| S | | s JH | ® | | @ Analyse2DCurve X || @ Analyse2DCurve X || @ Analyse2DCurve X
Selecta 2D curve * Selecta 2D curve * Selecta 2D curve *

@ Analyse2DCurve X WAGNET LOSSES OPERATING POINT 1B 5vM ][ I || [MAGNET LOSSES OPERATING POINT 2A sYm || »| || [MAGNET LOSSES OPERATING POINT 2C Svi_~|| )|
Selecta 20 curve * AL [ e J[ @ | & o J[ e I & [ JJE[x J[ cned [ ® [ |
[JoULE LoSSES OPERATING FOINT __~][ ]

65 x| | c JH| ® ” Attention: Do NOT select the superimpose curves “MAGNET_LOSSES” A ALTAIR
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GENERATING HYPERSTUDY CONNECTOR: SPECIFIC OPERATING
POINT

Preparing post-processing Python script for HyperStudy connector

Froject  spplcaton  Sohang  Data exchange  Support  Graphic  Curve  Computaton  Advanced  Daplay  View  Hep ‘
DR Iew DRSS EY EIE- DR T T T PR IEL R |

Data Tree _ = |Graphic

= Y S[7 el <Al B Al e R b b b b b e

Ll B

[Ladlad
(=TT

|

21yse2DCurve {curve2D=Curve2d| "MAGNET_LOSSES_OPERATING_POTNT 1|

GHET_LOSSES_OPERATING_POINT_1|

Analyse2DCurve (curve2D=Curvezd| |

E5E S

Analyse2DCuzve (cuzve2D-Cazvedd|'HA

alyse2DCusve (CusvelD=Curve2d| 'MAGNET LOSSES OFERATING FOINT 1

205 Analyse2DCurve (curve2D=Curve2d['MAGNET_LOSSES_OPERATING FOINT_Z

AnalysezDCurve (curvezD=Curve2d | *MAGNET_LOSSES_OPERATING_POINT_2

Anelyse2DCurve (curwe2D-Curve2d | MAGNET_LOSSES_OPERATING_BOINT 2|

Infarmation on the scenario
Scenario : ¢ 36 STES
State of the scenanc :

W Scenano full processed

Analyse2DCurve (curve2D=Curve2d[ 'Mi

Analyse2DCurve (curve2D=Curve2d| "M

Infarmation on the current computation step

e A
21% Analyse2DCurve (curve2D~Curveld|'M

State of the cusrent computation sten :
¥ Comectly sohved

Select the step. -

o7 e ~ N\ ALTAIR
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GENERATING HYPERSTUDY CONNECTOR: SPECIFIC OPERATING
POINT

Preparing post-processing Python script for HyperStudy connector

« Create a new Python script

PyFlux Command [=lre]
1 Command prompt |, + FluxaD_log py ' Project PyFux_Log.py |
Step Action = Ll : e = - .
|E =i MAGNET LOSSES OPERATING POINT 1|
OINT_1|
NT

Click on the icon J;J| to % I
i create a new Python o
script file

A

Bt

Define the script name
and the saving folder

3 Click on [Save]

{
{
(
(
(
[
{
(
(
(

@ Choose the command file to create x
saveln: |(J MAG_OPERATING_POINT - E e . . .
. " | IEJE Script name Connector_Fx_Hst_OperatingPoint
-é EMOTOR_MAG_OPERATING_POINT.FLU
@ .,.EIMDTDR OPERATING_POINT_SOLVED.FLU
- . ~/MDO_EMOTOR/Flux/FluxProjects/
o £ | Flux2D_log_bak.py —
Saving folder MAG_OPERATING_POINT
N
y 4 N
File Name: | Connector_Fx_Hst_OperatingFoin] l‘ .l |
Files of Type: | Python script fles A\ "4 &
68 (o] A ALTAIR
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GENERATING HYPERSTUDY CONNECTOR: SPECIFIC OPERATING
POINT

Preparing post-processing Python script for HyperStudy connector

» Create backup of the log script

Copy all commandes from the
1 Flux2D_log.py file into the created
Python script

2 Click on the icon [l to save the script
3 Click on [Project] — [Exit]

PyFlux Command (= @‘
Command prompt\ 1x_Log.py |,
H 1 L ¥ vE2D- E E T . 6 e2DCurve (curve2D=Curve2d['MAGHNET LOSSES OPERATING Pl
137
PERATING POTNT| 132 Analyse2DCurve (curve2D=Curve2d|['MAGNET LOSSES OPERATING Ff

39 - - 139
140 Bnalyse2DCurve {curve2D=Curve2d[ 'MAG]

E 141

E 142 Analyse2DCurve (curve2D=Curve2d['MAGNET_LOSSES

140 Analyse2DCurve (curve2D=Curve2d['MAGNET LOSSES_OPERATING_P|
141
142 Bnalyse2DCurve (curve2D=Curve2d['MAGNET_LOSSES_OPERATING_P|

B9 [w]

143 143
E 144 Analyse2DCurve (curve2D=Curve2d['MAGNET_LOSSES_CPERATING_POINT| 14t Analyse2DCurve (curve2D=Curve2d['MAGNET LOSSES_OPERATING_P|
145 145
146 Analyse2DCurve (curve2D=Curve2d['MAGNET_LOSSES_CPERATING_POINT| 14¢ Analyse2DCurve (curve2D=Curve2d['MAGHNET_LOSSES_OPERATING_P|
147 147
14% Analyse2DCurve (curve2D=Curve2d[' RATING POINT]| 142 Analyse2DCurve (curve2D=Curve2d['MAGNET LOSSES_CPERATING P
149 149
150 Analyse2DCurve (curve2D=Curve2d['MAGNET LOSS RATING POINT]| 150 Analyse2DCurve (curve2D=Curve2d['MAGNET LOSSES_OPERATING P
151 151
152 Analyse2DCurve (curve2D=Curve2d['MAGNET_ LOSSES_OPERATING POINT] 152 Analyse2DCurve (curve2D=Curve2d['MAGNET LOSSES_OPERATING P
153 153
154 Analyse2DCurve (curve2D=Curve2d['MAGNET LOSSES_OPERATING_POTNT| 154 Analyse2DCurve (curve2D=Curve2d['MAGNET LOSSES_OPERATING_P|
155
& Analyse2DCurve (curve2D=Curve2d[ 'MAGNET_LOSSE. ERATING_POTNT| 15¢ Analyse2DCurve (curve2D=Curve2d['MAGNET_LOSSES_OPERATING_]

69 NIRE | (1) 2\ ALTAIR
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GENERATING HYPERSTUDY CONNECTOR: SPECIFIC OPERATING
POINT

Preparing post-processing Python script for HyperStudy connector
* Replace Flux macro import commands

FE  OPERATING PONT b Netepade - o x & omo0  CPERATING. Pt Notepade+ -~ o x
Ste ACtlon Fle Ed¢ Sewch View fncodng Language Settings Took Maicro Run Plgins Window 1 x File €8t Sech View Encoding langwige Settings Took Macro Run Plugins Window ? X
cHHB LA FDkidcian s AR U RAERJICERCE ] ] LR A E I E R IR = TR o ol

B 110 T Comectr_Fo_d_GpmetmgPort oy 1|

. ¥t Froxn 1.0 | 4 ._“J,H ZL|
1 Open the Python script by H ee———— \2 r: o
Notepad editor : o— -
5 Delete the scripts before s e T |
post-processing
3 Insert the following scripts N

LimitNin-¢. §6666663157995,
LimitMaxm126. 6EE066)])

before post-processing

HHHHHHHH#HE Load macros H#HHEHHIHHH

import os

INSTALL = os.environ[  "INSTALLFLUX"]+ "\\.."

macroFilel =
INSTALL+"\Extensions\Macros\CreatelOTabulatedParameterFrom2D
Curve.PFM"

macroFile2 = INSTALL+"\Extensions\Macros\Analyse2DCurve.PFM"

loadMacro(fileName=macroFile1)
loadMacro(fileName=macroFile2)

formula=[ MRGNET_L 1

£7a2D (name= 1

[lEvolutiveCurveld (name=

e e T T e e T T e =
Attention: 1) the project will be solved automatically by HyperStudy;

2) the Flux macro location is depended on the Flux installation path. Therefore,

70 these scripts should be replaced by a generic way to adapted to all the user.

J\ ALTAIR
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GENERATING HYPERSTUDY CONNECTOR: SPECIFIC OPERATING

POINT

Generating HyperStudy connector

» Delete all project results

Click on [Application] —

1 [Delete all project results]

2 Select [Yes], and click on [OK]

71

Msﬂm Dataexchange Support Graphic Curve Computaton Advanced Display  View  Help

Edit current application

SRR R - R T

Delete current application

Data Tre

=

Graphic

& Delete all project results

1)

]

-3 Geometry

-3 Mesh

E-(23 Physics

D Parameter /[Quantity
-3 Solver

D Post processing
f:] Tools

-3 Extensions

@) Delete all project results X
Do you want to delete postprocessing results?

[ves -
Al ok || cnd ||| ® |

+ QBjv.E & w[o[2

J\ ALTAIR
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GENERATING HYPERSTUDY CONNECTOR: SPECIFIC OPERATING
POINT

Generating HyperStudy connector

« Delete spatial quantities not needed in connector

— -

(3 Geometry
1 Select the 4 spatial quantities, ;;;g :::;G
right click and click on [Delete] 5+ Parameter/Quantity
EH-iyd, Parameter 1/0
E}- %, Spatial quantity
;>---DVDL_EI\ERGY_LOSS_1

% o BB &

- DVOL_ENERGY_LOSS
--DVOLLOSS_MEAN_1 | #f, Edt
- DVOL_LOSS_MEAN_2 % Edit array
@ Sensor

B3 Solver

(-0 Post processing A% Force delete Maj-Supprimer
-3 Tools

&£ Extensions B¢ Reset spatial quantity to default value

@. Edit dynamics fields of instance

&, Display PyFlux command
@I Find usages

& WML export

& Python export
W THT export
& Excel export

& Copy to ciphosrd

72 J\ ALTAIR



POINT

Generating HyperStudy connector
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GENERATING HYPERSTUDY CONNECTOR: SPECIFIC OPERATING

Project  Applicaton  Geometry Mesh  Physics  Parameter/Quantity - Display View Select Tools Extensions Help

XY -l LIS

£ ﬁl 2 Solving scenario

Data Tree

“ﬂ Check project befare solving pracess

=3 |Genera| data

_'[ B, Solve

» Define connector name and associated file| = smen

Click on [Solving] — [Generate
component for HyperStudy
coupling (for HyperStudy 2019.1
and later)]

Define the component name as
“Connector_Fx_Hst_OperatingPoint”

3 Directory by default

Define the component scenario
“36_STEPS”

Define the Postprocessing
5 python file as
“Connector_Fx_Hst_OperatingPoint
oy’

Connector_Fx_Hst_OperatingPoint

Connector_Fx_Hst_OperatingPoint.py

73

B2 Mesh

(3 Physics

-3 Parameter/Quantity
B3 Solver

-3 Post processing
B-C3 Tools

B-C3 Extensions

@ Generate component for HyperStudy coupling (for HyperStudy 20181 and later) X

Componeant name *

Connector_Fx_Hst_OperatingPoint | |

‘Overwrite component if exist

yes

A5
Maj-5

[j Delete results

@ Solving process options

% Multi phrysic solving session (new scenario)

“; Multi phrysic solving session {existing scenario}

ﬁ,;l Generate component for Activate coupling

i Generate component For GOT-TE coupling

ﬂ Generate component for Portunus coupling
4\ Generate companent For Matlah Simulink coupling

h:i Generate component For Amesim coupling

.1 and later)

n (GGenerate component for Altair Flux e-Machine Toolbox coupling

® no
Directoryto save.
[2]
Component scenario
36_STEPS | ~|lvd
python file
| Connector_Fx_Hst_OperatingPoint py
omponent inpt
Geometric | physical |, | [ aa |
|AG_MESH_COEF
IFLUXMOTOR _VERSION Add all
IM_R_HOLE
i
™M_T1B ove =
M_TIiC
M_T2A
™_T28
™ _T2C =
omponent P

M R_HOLE
M_T1A
™M_Ti5
MTIiC
™M_T2A
™M_T28
M_T2C

Geometric | physical | sensor | | [T

[AG_MESH_COEF |
[FLUXIOTOR _VERSION add all

Remove all

@ Open

Look In: |I‘3 MAG_OPERATING_POINT

=l (@[] [

(23 EMOTOR_MAG_OPERATING_POINT.FLU
(23 EMOTOR_MAG_OPERATING_POINT SOLVED.FLU

ctor_Fx_Hst_OperatingPaint.py
' Flux2D_log.py
. Flux2D_log_bak.py

File Name: ‘ Connector_Fx_Hst_OperatingPoint.py

Files of Type: ‘ PyFlux file

-l

coce

‘ 3

[ e || @ |

J\ ALTAIR
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GENERATING HYPERSTUDY CONNECTOR: SPECIFIC OPERATING

POINT

Generating HyperStudy connector

« Define component inputs (physical)

Click on [Physical] tab, select

the following three parameters:
1 - CTRL_ANGLE

-1_RMS

- SPEED

2 Click on [Add]

74

0 Generate component for

HyperStudy coupling (for HyperStudy 2019.1 and later) X

Component name *

| Connector_Fx_Hst_OperatingPaint |

Owverwrite component if exist

1 yes
% no
Directory to save component
\ 12
Component scenario
|36_STEPS ~|[p]
Postprocessing python file
‘ Connector_Fx_Hst_OperatingPointpy 7N\ || )|
0l 2 puts
—— Selected parameters —— m
Add CTRL_ANGLE

I_RMS

addal SPEED -

— Available par:

omponent outputs

AG_MESH_COEF
FLUXMOTOR_VERSION
M_R_HOLE

M_T1A

M_T18

M_T1C

M_T2A

M_T28

M_T2C

Geometric ', Physical ', Sensor |, lLI

—_ —— Selected parameters —— m

Ao [ o= ® |

J\ ALTAIR



POINT

Generating HyperStudy connector

« Define component inputs (geometric)

Click on [Geometric] tab, IM_R_HOLE

1 select the following 22
parameters in the table

2 Click on [Add]

75

IM_T2A
IM_T2B
IM_T2C
IM_T3A
IM_T3B
IM_T3C

IM_TM1A

IM_TM1B

IM_TM1C

IM_TM2A

IM_TM2B
IM_TM2C
IM_WA
IM_WB
IM_WC
IM_WMI1A
IM_WM1B
IM_WM1C
IM_WM2A
IM_WM2B
IM_WM2C

© Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

GENERATING HYPERSTUDY CONNECTOR: SPECIFIC OPERATING

0 Generate compoenent for HyperStudy coupling (for HyperStudy 2019.1 and later)

*

Component name *

‘Connector Fx_Hst_OperatingPoint

Owverwrite component if exist
1 yes
% no

Directory to save component

Component scenario

|36_sTEPS

Postprocessing python file

‘ Connector_Fx_Hst_OperatingPointpy 7N\

0l 2 puts

|

Q

Available parameters

!

CTRL_ANGLE
I_RMS
SPEED
IM_R_HOLE
IM_T2A
M_T28
IM_T2C
IM_T3A
IM_T38
IM_T3C
IM_TM1A

—— Selected parameters —— m

— Available parameters
Geometric ', Physical ', Sensor |,

AG_MESH_COEF

FLUXMOTOR._VERSION

IM_R_HOLE

IM_T1A

IM_T1B

IM_T1C

IM_T24

IM_T2B

M_T2C

Companent outputs
—— Selected parameters —— m

A o ] e ][ ® ]
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GENERATING HYPERSTUDY CONNECTOR: SPECIFIC OPERATING

Generating HyperStudy connector o o g
) yes
® no

« Define component outputs S .

Component scenario

36_STEPS "m
Postprocessing python file
‘ConnEmur_Fx_Hsl_Operalmngm Py H h‘
kg 2% mponent input:
Select “Component outputs — * ecteaparametr c
15 output variables: Geometic | physca | | Add CTRL_ANGLE -
I_RMS

|AG_MESH_COEF -
1 - 02 Iron losses FLUXMOTOR_VERSION e
- 01 Joule losses L 4 w12
- 12 Magnet losses T2
™_T3A
™M_T38
™M_T3C
M_TM1A
IM_TM1iE
M_TM1C
IM_TM2A
M_TM2B
IM_TM2C
IM_WA -

IRON_LOSSES_ROTOR_SPECIFIC_SPEED_MEAN MAGNET_LOSSES_OPERATING_POINT_1C_SYM

IRON_LOSSES_STATOR_SPECIFIC_SPEED_MEAN MAGNET_LOSSES_OPERATING_POINT_2A

&

outputs
Available lected parameters m

JOULE_LOSSES_SPECIFIC_SPEED_MEAN MAGNET_LOSSES_OPERATING_POINT_2A_SYM Geometic Pyl | sensor | Al foN 105 ROTOR,_GPERATING_PODT_YEA

RO 0SS STATOR OPERATING POINT MIN < IRON_LOSS_STATOR_CPERATING_POINT_MEAN

IRON_L0S5_STATOR_OPERATING_POINT_RECTIFIED M... T
IRON_LOSS_STATOR_OPERATING_POINT_RMS = = = S
Ak = = MAGNET_L OSSES_OPERATING_POINT_LA_SYM_MEAN
s MAGNET_LOSSES_OPERATING_POINT_1B_MEAN
= MAGNET_L OSSES_GPERATING_POINT_1B_SYM_MEAN
MAGNET LOSSE5_OPERATING_POINT_IC_MEAN
MAGNET_L OSSES_OPERATING_POINT_1C_SYM_MEAN
IJOULE_LOSSES_OPERATING_POINT_INTEGRAL MAGNET_LOSSES_OPERATING_POINT_2A_MEAN
CPERATING POINT A MAGNET_LOSSES_GPERATING_POINT_2A_SYM_MEAN
e MAGNET _LOSSES_OPERATING_ POINT_28_MEAN
MAGNET_LOSSES_GPERATING_POINT_2B_SYM_MEAN

-CPERATING POINT.FI MAGNET_LOSSES_OPERATING_POINT_2C_MEAN
JOULE_LOSSES_OPERATING _POINT_RECTIFIED_MEAN = = LS
MAGNET_LOSSES_GPERATING_POINT_2C_SYM_MEAN

JOULE_LOSSES_CPERATING_POINT_RMS
MAGNET_LOSSES_OPERATING_POINT_1A_INTEGRAL

| ok || concal
76 2\ ALTAIR

MAGNET_LOSSES_OPERATING_POINT_1A MAGNET_LOSSES_OPERATING_POINT_2B
MAGNET_LOSSES_OPERATING_POINT 1A SYM MAGNET _LOSSES_OPERATING_POINT 2B_SYM

MAGNET_LOSSES_OPERATING_POINT_1B MAGNET_LOSSES_OPERATING_POINT_2C

MAGNET_LOSSES_OPERATING_POINT_1B_SYM MAGNET LOSSES_OPERATING_POINT_2C_SYM

MAGNET_LOSSES_OPERATING_POINT_1C

L& | |
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GENERATING HYPERSTUDY CONNECTOR: SPECIFIC OPERATING
POINT

Generating HyperStudy connector

« Exchange files for the Flux / HyperStudy connector

e magnetic ~\MDO_EMotor\HyperStudy\2_OperatingPoint
Copy and paste the connectqr ﬂle;. el
- Connector_Fx_Hst_OperatingPoint.F2HST connector 2
1 - Connector_Fx_Hst OperatingPoint.F2HST.FLU
- Connector_Fx_Hst_OperatingPoint.py

to the HyperStudy project folder

Path for saving
the Flux

| ~ | MAG_OPERATING_POINT - O X | + | 3_MagOperatingPoint - O X

Home  Share  View ~ @ Home  Share  View ~ @
N, & Cut B I New item = 5 T Open~ [ Selectall 5, g cut B I New item = 5 T Open~ [ Selectall
A 50 e B X =l M Bew £ 50 « B X =l M Bew

Wl Copy path 4] Easy acess ~ 35 Select none Wl Copy path 4] Easy acess ~ 35 Select none
PintoQuick Copy Pastz _ Move Copy Delete Rename  New Properties PintoQuick Copy Paste _ Move Copy Delete Rename  New Properties
P [F] Paste shortcut  to~  to~ S folder 5 @ tistory & Invert selection P [7] Paste shortcut 1o+ 1o~ S folder 5 @ tistory & Invert selection
Clipboard Organize New Open Select Clipboard Organize New Open Select
<« v 4 | » ThisPC > Data(D) > MDO_EMoter > Flux > FluxProjects » MAG_OPERATING_POINT » v & | Search MAG_OPERATING POL.. O <« v 4 | » ThisPC > Data(D) > MDO_EMotor » HyperStudy > 3 MagOperatingPoint > v & | Search3 MagCperatingPoint O
I3 This PC ~ " I3 This PC ~
1 3D Objects 1 3D Objects
I Desktop I Desktop
Documents Documents
& Downloads Connector_Fx_Hs ~ EMOTOR_MAG_O  EMOTOR_MAG_Q  Connector Fx_Hs  Connector_Fx_Hs error_log.txt & Downloads Connector_fx_Hs  Connector Fx_Hs  Connector_Fx_Hs.
B Music t_OperatingPoint ~ PERATING_POINT  PERATING_POINT  t_OperatingPaint  t_OperatingPoint B Music t_OperatingPoir t_OperatingPoir t_Operating
F2HSTFLU FLU _SOLVED.FLU F2HST By F2HSTFLU F2HST Py
[&=] Pictures [&=] Pictures
8 videos 8 videos
i, System (C) i, System (C)
= Data (D) — Data (D)
= Storage (E) © Flux2D.log Flux2D.report Flux2D_baklog  Flux2D_bak.repor Flux2D_log.py Flux2D_log_bakp = Storage (E) ©

12items  3items selected = Zitems 3 items selected =
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