MOTOR MDO PROCESS: GETTING STARTED

A ALTAIR ALTAIR MULTIDISCIPLINARY DESIGN OPTIMIZATION PLATFORM
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SOFTWARE REQUIREMENT

- Software (and the required versions) using in the Altair Multidisciplinary Design Optimization
platform for electric motors:

HyperWorks Desktop-

Flux!-

FluxMotor2-

Mechanical Solvers-

* The latest versions are recommended to build the MDO platform.

« Total Altair HyperWorks Unit (HWU) number required in the project is 30.

1The previous versions of Flux has a .STEP file compatibility issue with HyperMesh. A ALTAIR
2The original model provided in the tutorial is generated in FluxMotor 2021.
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SOFTWARE REQUIREMENT
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Software download

Using the Altair Connect system

Go to Altair Connect :
https://connect.altair.com/

Click on [Download]

Click on [See Products] in the
“Simulation Products”
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SOFTWARE REQUIREMENT

 Software download

« Desktop, Flux, and OptiStruct

- i Altair Connect
Ste p ACtI on Altair Simulation Software License Manager  Documentation

1 Select the software version - ——

Simulation Products Installer O

[ Inchue Oider Pactages @
[ Hotfixes Onty ®

Simulation Products Installer-2021.2 & O

Choose the next software

packages: spzsecarusame
2 « Desktop
* Flux
. MeChanlcaI SOIverS Duiemp. & HReleased On: September 17, 2021 Released Or: September 17, 2021 ©
[ Desktcp Help ©
3 Download and install them 5 e »
Notes:

Released On: September 17, 2021

1) Altair HyperStudy and Altair HyperMesh are
contained in Desktop package -

2) Altair OptiStruct is contained in Mechanical B ek
Solvers package

3) Installation of newest version is strongly
recommended

Mechanical Solvers ©

Related Products:
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SOFTWARE REQUIREMENT

Software download

FluxMotor

In “related products”,
click on FluxMotor

Select the newer version and
your operative system

Download and install
FluxMotor

Altair Simulation

Step 1: Select Product Version @

[20212 v

[ Include Older Packages @
[ Hotfixes Only @

Step 2: Select Platform ®
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[ windows v

Step 3: Select Package @
All | Mfg/Eng Solution | Reset
[ Activate @

[ CFD Solvers @

[] Compose @

[] ConnectMe @

[ Desktop @

[] Deskiop Help @

[] EDEM ©

[] Feko @

[] Flux @

[] Inspire @

[ Inspire Cast @

[ Inspire Extrude @

[ Inspire Form @

[ Inspire Mold @

[] Inspire PolyFoam @
[] Inspire Render @

[ Inspire Studic @

[0 Mechanical Solvers @
[ Mechanical Solvers Help @
[] simLab @

[ Virtual Wind Tunnel ultraFluidX @

Related Products:
Embed @
ESAComp @
FluxMotor ©
SimSolid @

Product Downloads

Altair Engineering Inc. and its subsid d affiliates, reserve the right to security mech the Software for the purpose of detecting the installation andior use of f may coll
ereated by or used in connection with the Software and will not be provided to any third party, except as may be required by law or legal process or to enforce our rights with respect to the use of any illegal copies of the Software. By using the
the Software is detected. You may not take any steps to aveid or detect the purpose of any such security mechanisms.

Altair FluxMotor Software License Manager ~ Documentation

Step 1: Select Product Version @

[2021 V) FluxMotor @

[0 Include Older Packages @

[ Hotfixes Only @ FluxMotor-2021 & 0

Windows — x86_64 (64-bit) — 7110

Step 2: Select Platform @

[Windows v

Released On: September 27, 2021

Step 3: Select Package ®
All Packages | Reset
FluxMotor @

Related Suite:
Simulation Products @
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MDO PROJECT TUTORIALS

Three different ways are possible to reproduce the tutorial about multidisciplinary optimization
design for motor:

LBl C5se 1: MDO EMotor project step by step
> | MDO_EMotor Final
> | MDO_EMotor_Init

v | MDO_EMOTOR_2

s [ Hypersudy Case 2: MDO EMotor study step by step

| | MDO_EMOTOR3 « All the connectors and command scripts are prepared
| |_!| Tutorials

« All the connectors will be generated by users

Solution 3: MDO EMotor completed study archive

» User can run HyperStudy by importing the archive

8 /\ ALTAIR
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MDO PROJECT TUTORIALS

« Solution 1: MDO EMotor project step by step

* In this solution, different Altair software will be used to create connectors for optimization in
HyperStudy. v || MDO_EMOTOR_Casel

W Flux

—_

v FluxProjects

MAG_BASE_POINT _ _ T_he starting-point
MAG_SPECIFIC_POINT — Step 2: Flux project is a predefined
THERMAL FluxMotor catalog

PythonScripts

e FluxMotor

s Bl MDO. EMctor }- Step 1: FluxMotor project
Hyperesh _+ Step 3: HyperMesh / OptiStruct project

w HyperStudy

1_FluxMotor
2_MagBasePoint

— Step 4: HyperStudy project

3_MagSpecificpoint

4 Thermal
9 5_Structural _J
Tutori| + Tutorial document & ALTAIR
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MDO PROJECT TUTORIALS

« Solution 2: MDO EMotor project begins by “Connectors”

* In this solution, all the connectors for multidisciplinary analysis are prepared.
Only the HyperStudy project need to be created for the optimization step.

* Please create a FluxMotor Catalog before running the optimization in HyperStudy.
This Catalog will be used to save all the designs during the optimization step.

v MDO_EMOTOR_Case?
v HyperStudy

1_FluxMotor Connector FluxMotor / HyperStudy

2_MagBasePoint Connector Flux / HyperStudy for magnetic analysis: base speed point

Connector Flux / HyperStudy for magnetic analysis: specific point

4_Thermal Connector Flux / HyperStudy for thermal analysis

| |
| |
| 3_MagQOperatingPoint |
| |
| |

S S

3_structural HyperMesh / OptiStruct project and command script
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MDO PROJECT TUTORIALS

« Solution 2: MDO EMotor project begins by “Connectors”

* Create a FluxMotor Catalog for optimization

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

[&f EAMDO_EMOTOR\MDO_EMOTOR_T\Update2021\MDO_EMOTOR_Case2\HyperStudy\1_FluxMotor\Connector_Fh_Hst\Connector_F_Hst.py - Note.
File Edit Search View Encoding Language Settings Tools Macro Run
sHHERGE| s mD|oe| ks EE

=l Connector_FM_Hst py E3 |

Plugins  Window 7

=1

- [m] x

X

ZEfRu® el E CGEE=Eav >

Ste

Open the file
“\MDO_EMOTOR_Case2\Hyper | ‘..
Study\1_FluxMotor\Connector_F

M_Hst\Connector_FM_Hst.py”

Motor Catalog I
Em
. ipt Factory.

Create a FluxMotor Catalog
named “Connector FM_Hst”.

& Resource

@ netp

Altair FluxMotor™
New motor
SMPMJRIN  SMSMORIM  MSQURIN  M.SQ.ORIM

EYEETEE

Recent motors

©00 ¢

Motor Mg Th.. WerMAQMAY..  RerMAQ  Motor MSgOu.. MerMAQ NV

Update the FluxMotor Catalog

#MotorFactory 2021.0.0
#Updater_ a1l

import smPmIT3V210 as motor
import catalogV2l0 as catalog
import os

import sys

Htry:

P A

currentWorkingDirectory = os.path.dirname(os.pach.abspath(_! LA
10 motorPath = currentWorkingDirectory + " r_FM Hst"

1 lastName = os.path.relpath("..","../..")
12 firstName = os.path.relpath(".
13 motor.openMotorFromFolder (motorName:
14 inputFilePath = currentWorkingDirectory;

15 motor. readXmlInputRunTestAndCreateOutput (LestType="5TAT STI
inputFilePath))

motor. saveMotor ()

catalogName='0 or_FM_Hst'

file

ED"

=] catalog.createCatalog (machineType=motor.MachineTypeEnum.SM_PMM_INNERROT_3PH,
mode-motor . ActionModeEnum. FORCED,

Est", motorPath=os.path.abspath(motorPath))

, XmlPath=0s.path.abspath(

r5tudyCatalog’ .]

role=catalog. RoleEnum. STUDIES,
r author—'20 1ty
currentWorkingDirectoryl = currentWorkingDirectory +
currentWorkingDirectory? = currentWorkingDirectory + "../..
lastlame = o3 path.relpath (cuzzentiorkingDizectoryl, currentiorkingDirectory?)
currentWorkingDirectory3 — currentWorkingDirectory + "../../.."

firstName = os.path.relpath(currentWorkingDirectory2, cuzlencWDzluanlzechIyC!J
motorName = firstName + "_" + lastName

except:
cicnier =

nen (oo

i
b

3 path with the Catalog create in
step 2

© | Connacter FH bt - o x

PR Seieetab

X B Ars. M R e
PR e vetury

Imeen stecion

 MDOEMOTOR » MDO_EWOTOR2 » HyperSiudy » 1 Fushlotor » Conmector FMLHst v o anch Cannecior FMLHs

B muse A bame .

Connastor M Hst
Connestar P Hik Imut
Connector M Hatpy

0 Cortrel Panl.
 Beoycein

11 =

o

n T v

compase.
iy

L motor.storeMotorFromFolderToCatalog(catalogName=catalogName,motorName=motorName, crascOld=True)

Ln:37 Col:1 Pos:1,857 Unix (LF)

UTF-8 INS

Fromimr =
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MDO PROJECT TUTORIALS

« Solution 3: MDO EMotor project begins by importing the HyperStudy project

* The optimization process can be reproduced in HyperStudy by importing directly the archive file
(~\MDO_EMOTOR_Case3\MDO_EMotor_Workflow_1.hstx)

77

(&

MDO_EMotor W
orkflow_1.hshe

* Please create a FluxMotor Catalog before running the optimization in HyperStudy (please refer
to page 11). This Catalog will be used to save all the designs during the optimization step.

* Please check the solver definition in HyperStudy before running the optimization (please refer to
the tutorial document 05A_HyperStudy_Initiation, page 6-8).
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