TECHNICAL TUTORIAL FOR SCRIPT FACTORY

A ALTAI R EVALUATE THE REAL MACHINE TEMPERATURE IN AN EFFICIENCY MAP
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How to evaluate the real
temperature of SMPM at each
working point in the efficiency

map?

To address the real needs from the motor

industry:

Remove from the efficiency plot, all
torque/speed points that would result in
temperatures over the pre-set thresholds.
In this way, a plot of all possible safe
operating points is left.

Maximum torque and power outputs at a
maximum acceptable temperatures.
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Solution
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How to evaluate the real temperature of SMPM at each working point in the efficiency map?

—— o —— -
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Objectives

«  This tutorial allows users to evaluate the steady-state temperature of a SMPM at all working point within its
efficiency map via scripting in Script Factory

@ An efficiency map will be built with imposed magnet and winding temperatures

@ Thermal-iterative working point test will be used to evaluate the steady state temperature of the machine at each (torque,
speed) points

@ The user can have an estimation of temperature within the efficiency map and eliminate points that are not achievable
compared to the imposed magnet temperature

@ Graphical representation can be done in Altair Compose
* Viathis tutorial, users are desired to acquire the following technical skills using Script Factory:
@ Adjust the design of a motor
@ Execute tests in FluxMotor
@ Perform File operations such as export test data, or read text-based data

@ Perform loop operation to automate repetitive tasks
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SCRIPT FACTORY REMINDER
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Python command of a FluxMotor action

And which ones are scripted?

« Al

but really, all actions of FluxMotor are scripted,

including:
* Create / duplicate / save motor

* Modify motor design

* Modify input / setting of tests, launch them and

export the obtained results

« Export motor models to advanced tools of Altair

« Use Script Factory to run your FluxMotor
script to automize your advanced studies.

Motor Catalog

(<] Part Library

(] materiats

m Script Factory

Tk units

Preferences

& Resource

@ Help

.~ Open Altair® Flux®
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Altair' FluxMotor’

New motor

Q000

SM_PM_IR_3Ph SM_PM_OR_3Ph SM_PM_IR_nPh SM_PM_OR_nPh

O®

SM_RSM_IR_3Ph  SM_WFISP_IR_3Ph  IM_SQ_IR_3Ph IM_SQ_OR_3Ph

Recent motors

@@

sm_pm_ir_N_01 sm_wf_isp_ir_..
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Python command of a FluxMotor action

And where to find them?

* Alist of all available commands
can be found via Script Factory
Menu

1 Click on the icon “Script Factory” on the top left
dropdown menu.

2 Select “Open FluxMotor command help files”
option.

3 List of available commands dedicated to the
main applications of FluxMotor.

4 Click on the command name to see the
corresponding description.
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Python command of a FluxMotor action

And where to find them?

* Learn commands via practical
examples, here are some tips:

1. Run an action in FluxMotor (e.g., add a
shaft to the motor)

2.  Enter the Debug Mode by the shortcut
Ctrl D

3.  Copy the latest command and compare
with the GUI action

4.  Viathe Debug Dialog, select Open
Working Directory to see all commands
used for the motor in:

e Session.py

* MotorName.py (NISSAN_LEAF_1.py in the

. Datasheet

............

[EEEE actions [uic Tree[ Log

([[smPmiraV220 changeShafi(type=smPmir3V240 ShaftEnum SOLID)

eeeee

| Open FM appdata I Open Working D

Gommand to execute

[N motor Pynen]

")
lsmPmIr3V240 startiacroTransaction()

lsmPmIr3v240.change’ Al V240 SettingTt

"STAT_SINEWAVE_TORQUESPEED")

change Tuid
lget=smPMIr3V240 TestTargetEnum TEST,testType="SJ[AT_SINEWAVE_TORQUESPEED")
lsmPMIF3V240.endMacroTr joni

.RADIAL)

g (type: ‘ e}
mPmir3V240.changeShaf -smPmir3V/240 ShaftMBm. NONE;

(deEnum MAGNET_THERMAL_SOLVING_WITH_COOLING target=smPmir3v240 TestTargetEnum TEST testType=

15.tar

example)

[ ||5umIr3\f24ﬂ.changeSh aft(type=smPmir3V240 ShaftEnum.SOLID) ]
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Python command of a FluxMotor action

And where to find them?

* Export >> Script is also another way to
see the commands to create the motor
in the current state (Design, Tests and - PORT | ooReT || tememenor Ruxi ruxaew mukm ||
Exports) —

- DESIGN DOCUMENT, ADVANCED TOOLS SYSTEM
TesT F| ¢ 2 % % |3

v

Motor python script automatic generation Inputs Outputs

* Scriptname * Motor python script
The script contains all the commands to create a motor in the * Motor name * Python edition in Script
current state (Design, Tests, Exports). « Catalogname Factory
All the needed commands defining the motor are written in it.
Direct link to open Script Factory.

i
¥
* Document
EXPORT Qe
* System

J\ ALTAIR
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Python command of a FluxMotor action

And Important notes about their inputs

*  The unit system for inputs in FluxMotor GUI and its corresponding Python commands differs.

* The FluxMotor GUI allows the selection of various unit systems, with the default being an
adapted version of the Metric system, commonly preferred in the motor industry.

« Conversely, in Python commands, all inputs are exclusively in the Metric system.

10 /\ ALTAIR
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Python libraries

And which ones are supported by Script Factory?

« Script Factory support all standard libraries of Python 2.7.

11 J\ ALTAIR



STEPS TO BUILD THE SCRIPT
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Workflow

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

« The tutorial will outline the process of constructing a scripting solution, which involves the following

steps:

Load SMPM
motor

* Nissan
Leaf

13

Define
thermal
conditions

* Simple
example
showing
how to
modify
some
thermal
inputs

Run
efficiency
map test

* Allow to
change all
inputs /
settings of
the
efficiency
test

Export related
Maps

* Export all
data in a
specific
folder

* Read I,y
data at all
(Torque,
speed)
points and
organize in
a structure
allowing
looping

Run iterative
working point
test at each

(torque,

speed) point .

* Make a
loop to
iterate
iterative
working
point test
(Fast
Mode) at
all (Torque,
speed)
working
point

—

Export data
(efficiency &
temperature)

 Export all
data in a
specific
folder

Post
processing /
graphic

representatio

. n in Compose

* Read data
from two
test folders
and plot
data in
Compose
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Script constraints
Mandatory lines at the header part of the script

Action
* Initialize the script file:
* Thefirstline is necessarily #MotorFactor <used version>

» Before the first command, the library containing the FluxMotor
scripting commands must be imported

:'ﬂl Script Factory

FILES

SCRIPTS % % g

NEW DUPLICATE DELETE

-

SCRIPTS WORKSPACE SEript_ttsiiai.py

Di\ktamas\PROJECTS\TutaScripting\Nissa... RallRes)

script_tutarial.py % import smPmIr3vz4e
script_tutorial_with Timer py mport os

7 import math

14
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FluxMotor command

1 #MotorFactory 2623.1.8
2 #lpdater ALL

3

4 import smPmIr3v240

Important note

» The second line assures the backward
compatibility (if it will be executed later, with a
newer version of FluxMotor).

» Other « import » commands (that we will use
in the script later) can be gathered here, at the
beginning of the script.

/\ ALTAIR
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Load SMPM motor

Create manually a copy of Nissan_Leaf motor to the user catalog

Important note

The scripting of the Motor Catalog application is not yet finished, so to have our motor in the user-catalog, we
must copy manually the desired motor from the reference catalog.

Nevertheless, this operation can be replaced by the two commands bellow (openinternalMotor and saveAsMotor)

Action FluxMotor command
To create our motor to work with : # 1) Open "Nissan_Leaf" motor from “Automotive Transport_1" catalog
. . # as this is g "REFERENCE" catalog, we use the “openInternalMotor” command

In the « Motor C&t{i'Og » appllcatlon GUIv # (to open motors in User catalogs, use the “openMotor” command)
Create a copy of NISSB_n_Leaf motor from the smPmIr3v240.openInternalMotor(catalogName="Automotive Transport_1",motorName="Nissan_Leaft"}
Automotive_Transport_1 reference catalog #2) save the motor in the User catalog — , L ) ,

. — — smPmIr3v240.saveAsMotor(catalogName="User_5M PM_IR_3Ph",motorName="Nissan_Leaf tutoc"”,erase0ld=True)
save it in the User_ SM_PM_IR_3Ph user-

catalog.

15 Load SMPM motor Define thermal Run efficiency maptest  Export related Maps Read |, ¥ maps Run iterative working Export data (efficiency Post processing in A LTAI R
conditions l l l l point test l & temperature) l Compose



Define thermal conditions

Add necessary thermal details to the motor design

Action

Thermal tests need a motor with housing and

bearing, so in the GUI you can set :

HOUSING
Shaft Bearing

Type

Frame

INPUTS
C S length (mm)
C S width {mm)
C.S. shift (mm})
0.C.S. length (mm)
0.C.S. width (mm)

INPUTS
No. fins
Fin length (mm)
Fin height (mm)
Fin thickness (mm

16 Load SMPM motor Define thermal Run efficiency map test
conditions -

Export related Maps

=
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Important note
Copy Python command from:

» Debug window, or
» session.py file

to your script editor

FluxMotor command

# 3) change the housing and the bearing te prepare the motor for thermal test
smPmIr3v248.changeHousingFin(type=smPmIr3V240.HousingFinsEnum. RADIAL )

smPmIr3v248.changeBearing(type=smPmIr3V240.BearingEnum.S0LID}

Read |, ¥ maps Run iterative working Export data (efficiency Post processing in

.pnint test .& temperature)

.Cumpnse

/\ ALTAIR
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Run the Efficiency-map test
Thermal and speed settings of Efficiency Map test

Action Important note
*  Modify some thermal and speed setting values. In Python commands:
* Run efficiency map test « Temperature is converted from Celsius to Kelvin

» Speed is converted from revolution/min to radians/sec

MECHANICS

FluxMotor command

SINE WAVE # 4) set temperature seitings
S — + Motor Generator smPmIr3V240. changeTemperatureSetting(connectionSideEndWindingTemperature=373.15,
= magnetTemperature=373.15,
oppositeConnectionSideEndWindingTemperature=373.15,
target=smPmIr3V240.TestTargetEnum.TEST,
testType="STAT SINEWAVE TORQUESPEED",
windingActivelengthTemperature=373.15)

Edit thermal settings

# 5) set max speed and the number of computation points
smPmIr3v240.changestatSinewaveTorquespeedParameter (maximumSpeed=1047.1975511965377) # in rodions/sec
smPmIr3V240.changestatSinewaveTorquespeedParameter (noComputationsForSpeed=5,noComputationsForTorque=3)

# 6) ===> run test STAT_SINEWAVE_TORQUESPEED
smPmIr3V248. runTest(testType="5TAT_SINE _TORQUESPEED™)
smPmIr3V240.saveMotor ()

17 Load SMPM motor Define thermal RULES A nEI Gl Export related Maps Read |, ¥ maps Run iterative working Export data (efficiency Post processing in A LTAI R
l conditions l l point test l & temperature) l Compose
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Export results
Scripting

Action Important note

Export results obtained from efficiency map test to » To automize the post-processing, destination folder and
txt files saved: export name are assigned to the following variables:

* In a destination folder * destinationFolder

« Under an export name » effMapSubFolder

SINE WAVE

Generator

FluxMotor command For better visibility / accessibility, we
can move these two lines to the header

# 7) export test results in a new sub-folder part of our script

exportDestinationFolder="D: /tmp/Exported”
effMapSubFolder = "EffMap”

smPmIr3V240.exportTestResult(createExportFolder=smPmIr3V240.YesNoEnum.YES,

destinationFolderfexportDestinationFolder, |

exportFormat=smPmIr3v240.ExportFileExtensionEnum. TXT,

exportName {eTTHapSubFolder, |

mergedResults=smPmIr3V240.YesNoEnum.NO,

result=[ "controlAngleMap”, “currentMap”, "efficiencyMap™,
"inputData”, " currentCurve"”,"settingData", "basePointDat
"powerCurve”, "powerFactorCurve”,"powerFactorMap™, "powe
"woltageCurve”,"voltageMap”, "windingMagnetCharacterist

18 Load SMPM motor Define thermal Run efficiency maptest IS4G UEEECRIERS Read |, ¥ maps Run tterative working Export data (efficiency Post processing in A LTAI R
l conditions l l point test l & temperature) l Compose



Read current and control angle maps

Path of data

Action

The exported files of Efficiency map test will be
input data for Working point test. We need the two
following map files:

« control_angle_map.txt
* current_map.txt

tmp

e In the <destinationFolder>/<exportName>

. subfolder we will find the exported maps files

Ei
Ei
E
E
Ef p_current_cul

EffMap_current_map.

efficiency_map.brt

®
]
s
s
=
=
®
®
=
<

19 Load SMPM motor Define thermal

Important note

Here is an example
of data organization
in txt files

FluxMotor command

=y_map_control_angle_map.bt 4.Efficiency_map_current_map.bxt
i 30 se

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

5 #Family: Synchronous

6 #Type: Permanent magnet

7 asub-type: Inner rotor

8 #Mo. phases: 3.0

9 #Test Family: Performance mapping
10 #Test Package: Sine wave
11 #Test Mode: Motor

12 #Test Type: Efficiency map
13 #End_export_details

14

15

16 #Table_name=currantiap

17 #Table_format=2D

18 #version-1.0

File containing
current values

19
20 #Ttem_number=3
21 #fxds_number=2

Speed values
Torque values

Number of speed
& torque values

Current values
(first data block)

40 | +0.0GOPEOE+O8  +1.B48344E4+03 +4.1953786403 ) +7.007630E 483
41| +0.000000E 100 +1.8573216401 _ 47.420283E401 _ +1.155140E402
pa

a2

43 |+0. +a. +0. +0 £7)
44 |43.009503E401  +3.063245E401  +3.144605E+01  43.214302E401  +6.170845E401
a5 |41, +1. +1. +1.281737E402  +2.144456E402

46 | +1.559580E+02  +1.567079E+02  +1.576511E+402  +2.562040E+02  Mal
47 |+2.977426E402  +2.989422E402  +3.000175E+02  NaN Nan

# 9) Exported data of the first test will be the input of the second test
# control_angle map file and path:

path_control_angle_map = os.path.join(effMapPath, effMapSubFolder +

# current_map file and path:

_control_angle_map.txt")

path_current_map = os.path.join({effMapPath, effMapSubFolder + " current map.twxt")

Export data (efficiency Post processing in

i Run efficiency maptest  Export related Maps Read |, ¥ maps Run iterative working
-condmons . . point test .& temperature)

o J\ ALTAIR
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Read current and control angle maps

Method to extract needed data from txt files

Action Important note

In the « getMapFileValues » method, we: + Script Factory support all standard libraries of Python 2.7.
) * The getMapFileValues method can be found in the provided
« Open the map-files script.

 Read the needed information
* Store in variables FluxMotor command

i ﬁt?“ﬂ“’"tfrz # 18) Method to get values from the exported data files
2 % ittty
e s e | o SR 0nles i @ L RS
25t # From a file containing the exported results of the STAT_SINEWAVE TORQUESPEED test,
26 #Axis - . .
3 # return the Speed, Torque or Map item number and @ List with the values.
27 #Axis e
;i @ Number of speed *  Speed values # Parameters: file path: the full path of the result file
30 & torque values + Torque values # key: "speed” / "Torgue” / “"Map” (if "Map” then return the first data block)
31
F e e e e

def getMapFileValues(file_path,key="5Speed"):
lines = []
with open(file_path) as f:
for line in f:
lines.append(line)

Current values (first
data block)

20| +0.000000E 100  +1.048844E403  +4.195378E403  +7.097689E+03
41| +0.00000RE+O0  +1.857321E+@1  +7.429283E+01  +1.155140E+02

2= = = = Vo nb_speed = nb_torque = map_line counter = @
44 | +3.009503E+81  +3.863245E+01  +3.144605E401  +3.214302E+01  +6.179845E+01 speed_values = []

45 | +1.048826E+82  +1.855405E+02  +1.065998E402  +1.281737E+62  +2.144456E+02

46 | +1.559589E+82  +1.567879E+402  +1.576511E+402  +2.562940E+02  HaN torque_values = []

47 | +2.977426E+82  +2.989422E402  +3.800175E+82  NaN NaN map. values = []

for i in range(len(lines)):

Jina — linaclal

20 Load SMPM motor Define thermal Run efficiency maptest  Export related Maps Read |, ¥ maps Run iterative working Export data (efficiency Post processing in A LTAI R
.' conditions .' .' point test .' & temperature) .. Compose
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Read current and control angle maps

Other methods

Action

*  Execute the « getMapFileValues » method to
copy all the needed information to variables

« Convert speed and temperature to the required
units of Python command:

* Temperature: from Celsius to Kelvin

+ Speed: from revolution/min to radians/sec

Important note

» Script Factory support all standard libraries of Python 2.7.
* The deg2rad and rpm2radPerSec methods can be found in the
provided script.

FluxMotor command

# 11) Get speed-, torque-, contorl-angle and current values

nb_speed, speed values = getMapFileValues(path_control_angle map, Spesd”)
nb_torque, torque_values = getMapFileValues(path_control_angle map, " Torque™)
ny ctrl_angle values = getMapFileValues(path_control_angle_map, "Map™)

n; current_values = getMapFileValues(path_current_map, "Map”)

# 12) Conversion of input values
# Conversion of control angle (from degrees to radians)
def deg2rad(deg_value):

return deg_value/132*math.pi

# Speed conversion (from revolutions per minute to rodians per second)
def rpm2radPerSec(rpm_value):
return rpm_value/68*2*math.pi

21 Load SMPM motor Define thermal Run efficiency maptest  Export related Maps Read |, ¥ maps Run iterative working Export data (efficiency Post processing in A LTAI R
point test .' & temperature) .. Compose

-condmons . .



Working Point test

Change thermal inputs

Action

Change thermal inputs to the values corresponding

to the ones used in efficiency map test

PERFORMANCE MAPPING MECHANICS

SINE WAVE

Motor Generator

Vinding straight part
+5. end winding temperature (]

g temperaturd
fure Tmag (*C]

Eetemal fiuid te:

22 Load SMPM motor Define thermal

Run efficiency maptest  Export related Maps Read |, ¥ maps Run iterative working Export data (efficiency Post processing in
-condmons . . . point test & temperature) -Compose

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

Important note

* Choose types of thermal solving that you wish
* One way: only one thermal simulation is run
+ lterative: electromagnetic and thermal simulations are
run iteratively until the machine temperatures converge
» Configure the test as you wish
* Mode of computation: Fast / Accurate
* AC losses analysis mode

FluxMotor command

# 8) WP test settings

smPmIr3V240.changeTemperatureSetting(target=smPmIr3v240.TestTargetEnum.TEST,
testType="WP_SINE_MOT_CURRENTPSISPEED",
thermalSolving=smPmIr3v240.SettingThermalFullModeEnum.ONE_ITERATION)

smPmIr3v240.changeTemperatureSetting(connectionSideEndWindingTemperature=503.15,
externalFluidTemperature=293.15,
magnetTemperature=413.15,
oppositeConnectionSideEndWindingTemperature=503.15,
target=smPmIr3v240.TestTargetEnum.TEST,
testType="WP_SINE_MOT_CURRENTPSISPEED",
windingActivelengthTemperature=503.15)

/\ ALTAIR



Working Point test

Run the test iteratively

Action

*  Create a loop that iterates torque and
speed values of the efficiency map

*  Read the corresponding current and
control angle values from txt files

»  Change the speed, current & control
angle input of working point test

*  Run the working point test

*  Export the temperature results of each
iteration (see next slide)

23 Load SMPM mator Define thermal

Run efficiency maptest  Export related Maps Read |, ¥ maps Export data (efficiency Post processing in
-condilions . - point test & temperature) -Compose
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FluxMotor command
# 13) Loop orgonisation for WP tests

# Loop on torgue volues (ordioto)
for § in range(nb_torque):
# Loop on speed volues (obscisso)
for §{ in range(nb_speed):
# conversion of speed volue to rodions/sec
speed = rpm2radPerSec(speed_values[i])
& mop index
index « j*nb_speed + i
# conversion of control-angle (mop volue) volue to rodions
ctrl_angle = deg2rad(ctrl_angle_values|index])
# current (mop value)
current = current_values|index)
if not math.isnan(current) and not math.isnan(ctrl_angle) and current!=2 and speed!=@:
Print T neesssssssssssssss st s st naas n"eTl = Testr(i)+", « “estr(j)e \nctrl_angle « “estr(ctrl_angle)s”, current « “estrd
# Set WP-test parameters
s‘-lrm“l:h-\‘eslnslwln.'olnt(wrmlswe;ﬂ'.r-ﬂcrlxlosmlysh-wrmu.ktossn(quutIM.F!_(II_MS(, |
computat ionMode«saPalriV240.Computat ionModeEnus . FAST,
controlAngle~ctrl_angle,
saxismusl ineCurrent=current,

speed-speed)
# eee> run test WP_SINE_MOT_CURRENTPSISPEED
id’-lrml.@tn"ypﬁ WP_SINE MOT_CURRENTPSISPEED™)
# Export WP test results
exp_§ Saatr{d)e’ Woestr(i)
“GW”.M.VB.
. 1der_ WP,
expor xportFil i ™,
exportase~exp_filename,
1 NO,

de- i FORCED,
resulte[ “inputData™,“settingData™, “airgapfluxDensityCurve”, “tesperatureData®, “workingPointOata®™, “winding|
siUnits=saPulr3v240. YesNoEnum, N0, test Types"\@ SINE 1OT_CURRENTPSISPEED™)

J\ ALTAIR



Working Point test

Export the working point test result iteratively

Action

*  Export the temperature results of
each iteration

You can specify here the format and the
desired contains of the exported data :

24 Load SMPM motor Define thermal Run efficiency maptest  Export related Maps Read |, ¥ maps

-condmons .
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FluxMotor command

| # Export WP test resutts

exp_filename
smPmIr3v23

N estr(i)

expor'tTestliesult createExportFolder=smPmIr3V231. YesNoEnum. YES,

destinationFolder-exportDestinationFolder,

exportFormat=smPmIr3v231.ExportFileExtensionEnum. TXT,

exportName=exp_filename,

mergedResults=smPmIr3v231.YesNoEnum.NO,

result=["inputData","settingData", "airgapFluxDensityCurve", "workingPointData", "windingMagnetCharacteristicData"],
siUnits=smPmIr3V231.YesNoEnum.NO,testType="WP_SINE_MOT CURRENTPSISPEED")

createExportFolder

Create a new folder for the result files?

destinationFolder

Destination folder name

exportFormat

txt or Excel format

exportName

Prefix of the exported files

mergedResults

in one file or each result in a separated file

mode

Erase or not old results

result

List of result types to export

siUnits

Convert (if needed) to Sl units?

testType

"WP_SINE_MOT_CURRENTPSISPEED"

L4 =
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Post-processing in Compose

Workflow

Action Compose files provided

1. Read results of the efficiency map test

2. Read results of the iterative working point || ComposePostProcessing.om| @ Main oml file for the post
test Mj| script_tutorial.py processing

3. Plot maps of efficiency, temperatures, ... M_w| script_tutorial_withTimer.py

@ scriptFactory_Tutorial.pdf Function to read an array of
D TxtDataExtractFMTest.oml values in a txt file

D TxtDataExtractScalar.oml @ Function to read a scalar value
by its key name in a txt file

25 Load SMPM motor Define thermal Run efficiency maptest  Export related Maps Read |, ¥ maps Run iterative working Export data (efficiency Post processing in A LTAI R
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Post-processing in Compose

How to read curve/map data of FluxMotor
fonction [outputDimension, outputData] = TxtDataExtractFMTeszt (filePath, datalDim, keyS5ize, keyData)

#Export_details

#Version: 2024.0.10

#Motor Name: Nissan_Leaf_tuto
$Catalog Name: User_SM_EM IR 3Fh
#Fanmily: Synchronous

#Type: Permansnt magnet

o e General data of the motor & the test (string type)

$Test Family: Performance mapping
#Test Package: Sine wave

#Test Mode: Motor

$Test Type: Efficiency map

3End export_details # T ablE_fumatzz D‘
e oo Name of the map and number of dimensions/axis (dataDim)

#Version=1.0

« Use
TxtDataExtractFMTe
st.oml to read curve /
map of FluxMotor

O TR

#Item_numbsr=1

#axis_number=2

$

#ax: 1=s8 d H
i name oeenanical tergse Name of the map axis
$

s onie_=ron Unit of the axis

$Axis_unit_2=N.m

R Name of the data Axis of the map

1
20
21
22
23
24
25
26
27

keySize

33 11 31 #Item unit_1=1
33 11
31 11 @« Number of elements per axis
keyData
36 +0.000000E+00 +1.8529€1E+02 +7.411844E+02 +1.6E67665E+03 +2.964738E+03 +4.632403E+03 +5.705922E+03 +6.779442E+03 +7.852961E+03 +8.926481E+03 +1.000000E+04
If you Want to eXtraCt aXiS 36 +D - E’: +0.000000E+00 +2.47465TE+00 +9.898789E+00 +2.227227E+01 +3.959515E+01 +6.186743E+01 +6.913674E+01 +7.79433%E+01 +8.864185E+01 +1.012111E+02 +1.113160E+02
27 +0. 39 | +o! - - - - - - - - - - - - - - — - -
values BRIl J - ccocooz-oo  +3.050207m-01  +9.018300E-01  +B.517001E-01  +B.533CETE-OL  +3.1917ISE-01  +7.5B436SE-01  +T.78693IE-01  +7.537350E-01  +7.312218E-01  +6.3670282-01 .
a1 | +f.000000E+00  +9.219671E-01  +5.582439E-01  +9.593994E-01  +9.525722E-01  +9.426592E-01  +9.357283E-01  +9.287590E-01  +5.216097E-01  +9.099289E-01  +8.957226E-01 AX'S 1
42 +Jl.000000E+00 +8.799483E-01 +9.563578E-01 +9.690485E-01 +9.700786E-01 +9.667142E-01 +9.637313E-01 +9.604801E-01 +9.564382E-01 +9.498910E-01 +9.423872E-01
ke Data 39 ‘ +0 - 43 +ll.000000E+00 +8.293741E-01 +9.440527E-01 +9.668635E-01 +9.727080E-01 +9.727717E-01 +9.714935E-01 +9.697350E-01 +9.662395E-01 +5.613634E-01 +9.557418E-01
y = 44 +ll.000000E+00 +7.813607E-01 +9.295173E-01 +9.616864E-01 +9.714770E-01 +9.7386593E-01 +9.736003E-01 +9.717226E-01 +9.676638E-01 +5.621200E-01 +9.552234E-01
20 +. 25 | +.000000E+00  +7.687414E-01  +9.253384E-01  +9.600207E-01  +9.708577E-01  +9.738407E-01  +9.738137E-01  +9.715181E-01 +9.669871E-01  +9.607957E-01  NaN
If you want to extract data ¢ | fioovocomson  +7.547165m-01  +5.205057-01  +9.580246E-01  +5.700539E-01  +5.737103E-01  +5.737972E-01  +9.708842E-01  +9.6S6001E-01  NaN NaN
7 | Hcovocomioo  +7i3e7a0cm 01 45 147625601 +5.5557235-01 +5.6900308-01 +5.734501E-01  +5.7230628-01 45695652801 NaN Nan Nan
Of the ma +Jl.000000E+00 +7.200834E-01 +9.07770SE-01 +9.524987E-01 +9.676254E-01 +9.730487E-01 +9.724084E-01 NaN NaN NaN NaN
p +ll.000000E+00 +7.043151E-01 +9.016258E-01 +9.497444E-01 +9.663531E-01 +9.725326E-01 NaN NaN NaN NaN NaN

; AXxis 2
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Post-processing in Compose

How to read scalar data of FluxMotor

function oumtputData = TxtDataExtractScalar(filePath, key)

1 #Export_details
. Use 2 §version: 2024.0.10
= #Motor Nams: Nissan Leaf tuto
TXtDataEth’aCtscala 4 icatalog Name: User SM PM IR 3Fh
5 Family: Synchronous
r.oml to scalar values S toype: Pormamnt magnes
of FluxMotor by their ;3;*_";,{:3;;’1;?; roter General data of the motor & the test (string type)
keys | it

11 $Test Mode: Motor
12 $Test Type: Current—Control angle-Speed
13 #End_export details

14
15
1le #Table_name=temperatureData
17 #Table_format=ReyValue
18 $Version=1.0
19 ¥
20 #Ttem_number=26
21 ¥
22 $-———Machine———
key 25~ | Shaft (C)=+2.212086E+01 outputData
24  sShaft extension C.S. (C)=+2.204016E+01
25  Shaft extension 0.C.S5. (C)=+2.203953E+01
26  Bearing inner C.S. (C)=+2.199172E+01
27  Bearing outer C.S. (C)=+2.196666E+01
28 Bearing inner O.C.8. (C)=+2.199145E+01
29 Bearing outer ©.C.5. (C)=+2.156637E+01
30 Frame (C)=+2.217080E+01
31 End cap C.S. (C)=+2.193772E+01
32 End cap 0.C.5. (C)=+2.193741E+01
33 $-——-Rotor———-—

27 Load SMPM motor Define thermal Run efficiency maptest  Export related Maps Read |, ¥ maps Run iterative working Export data (efficiency Post processing in A LTAI R
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Post-processing in Compose
H OW tO r e ad S C al ar d ata. Of F I u X M Ot O r SILLLLLLLLSSSL LSS LSS LSS SIS

$% 1111111111111111

BRSSP RS LTI TSI ISP TE LT EL LT LIS ES LIS S SIS

% read Efficiency map efficiency map.tzt
*+ Use ComposePostProcessing.oml for databim - 27

keySize = 33;

1 1 b keyData = 39;
the pOSt proceSSIng’ the Scrlpt Can e FMFilePath = strcat (EMPath, '/', [EMFolder, ' _efficiency map.txt'l);
descrlbed by 3 fo”ow|ng steps [EMCurveFMDimension, EM.effMachine] = TxctDataExtractFMTest (FMFilePath, dataDim, keySize, keyData):

B657E.01 ] S8 DODEDDDDERO OB R DR RN DN NN DN DR DDA D000 A00 0000000000000
7575601 ©% READ THERMAL DATA

B ISR I LTI I LSS IS LTSI I LRSI I LRSI LRSI LTI LIS

fp—— ST P iisrrrrsy

54\0501] % Read temperature data using TxtDataExtractScalar function
4.328E-01 Example WP.tempShaft(i,3) = IxtDataExtractScalar (filePach, 'Shafc_(C) ")

WP.tempShaftC5 (i = TxtDataExtract3calar(filePath, 'Shaft_extension C.5. (C)');
Magnet Temperalure Map (‘C)!

[ ER

100

2948801

4 6I2E+02

S 0000000000000 00000000000 0000000000000 0000000000000 00t

4.142E+02.

22 333333333333333333333333333333333335333533333333333333533333533333333333333
3652E+02 $% PLOT MAP

P E ARSI ELEL TS ESEEL AT LSERS A LLESTAA AL L LSS

oy,
3162E407— CL Ny rrrrrrrrrrrrrrrry

o 2000 2000 000

Spoed (REM) 80 |
2 2672E+02 § Efficisncy Map
44—
: Example |poy—.
g 60 <
E 21828402 contour (EM.N, EM.torqueUseful, EM.effMachine)
a colorbar
E 1691E+02
40 xlakel ('Speed (RPM)')
1.201E+02 lazkel ('Useful Torqgue (Mm)')
title ("Machine Efficiency Map (pu)')
20 7A14E+01
2213E4D1
0 No result
0 2000 4000 6000 8000 10
Speed (RPM)
28 Load SMPM motor Define thermal Run efficiency maptest  Export related Maps Read |, ¥ maps Run iterative working Export data (efficiency Post processing in
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Notes for usage

» The whole script (« script_tutorial.py ») can be found in the folder of this tutorial.
* (You can also find another script with time-measuring : creates a file with the execution time for each test.)

* You can find a lot of information, explanations in the comment lines of this script.

» Before executing, do not forget to fill the destination folder, etc. at the header part of the script.

29 /\ ALTAIR
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