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Agenda

Motor-CAD Highlights

v" High fidelity synchronous machine lab model
v NVH Enhancements
v' RPC automation for Motor-CAD




Ansys Motor-CAD 2022 R2
Release Highlights




What’s new in Ansys Motor-CAD?

- NVH Enhancements

- Machine type modelling improvements
- New RPC automation with Python

- Motor-CAD to Maxwell export updates

- Motor-CAD to OptiSLang export updates




What’s new in Ansys Motor-CAD?

- NVH Enhancements




Radiated Power Tracking (Frequency) (Stator)

Infinite cylinder and ’2% B mesmmmmm—
Acoustic Weighting model (newl)

Acoustic model: i X e S T S
e Infinite cylinder acoustic model added, giving better Paf”" Lo M e s e e
prediction of low frequency sound radiation | S S S

o This takes into account how efficiently stator
. . . . . e 0 Equivalent Radiated Power
vibration is converted into sound radiating : Without acoustic weighting

1,000

away from the motor.
.

e Equivalent Radiated Power (ERP) is a good value for
comparison between motors, but can substantially
overestimate noise at low frequencies, where the
wavelength of the sound is much larger than the
size of the motor.

[ TR |

Weighting:
e A weighting can be applied to acoustic results, to

give a closer match to human perception of noise
/ Equivalent Radiated Power
IeVEI Without acoustic weighting

v
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NVH: Export to Ansys Sound (new!)

Ansys Sound export:
e Motor-CAD noise predictions can be exported to Ansys
Sound (SAS) in order to
o Replay noise
o Calculate psychoacoustic measures
o Use Sound Composer to hear the predicted motor
noise in a full acoustic environment including
measured masking noise from wind and tyres

- Ansys Sound - Analysis & Specification - [Time-frequency representation of e9_eMobility_IPM_User_AnsysSound_Waterfall_dB_InfCyl]
“ File Edit Calculation Tools View Modules Window 2
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What’s new in Ansys Motor-CAD?

- Machine type modelling improvements




Synchronous machine lab model "=

Model Resolution:
() Standard (175 points)
(@) Custom

* Model build resolution can now be
SpeCified No. Stator Cument Poirts: |5

. . . . . . . Mo. Rotor Cument Points: |2
— Enabling high fidelity efficiency map and drive No. Phase Advance Pairts: |7
cycle analysis

Custom Model Resolution:

Total No. Paints: | 175

- Interpolation methods may also be varied Model Settings.
Saturation Model Method:
() Curve Fit (default)

. . (®) Interpolation
* Rotor/stator loss bias ratio added v o e
— Enables tuning of the control strategy to e S e
shift joule losses between the rotor or the o Mol B
stator

— Useful for ensuring continuous thermal
2 maximised

Stator/Rotor Loss Bias Ratio | 1]

(S/\UJ) a abeyur
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What’s new in Ansys Motor-CAD?

- New RPC automation with Python




New Communication Method — JSON-RPC

* Replaces ActiveX for Python/MATLAB
* Motor-CAD starts an RPCserver
* We can connect to this using a new Python module

* New MotorCAD Methods Module for Python — installed with latest release
— MotorCAD object attaches to Motor-CAD instance
- Old Method:

win32com.client

mc = win32com.client.Dispatch(

- New Method:

Syntax/behaviour can be kept identical to ActiveX




Current State of Work

e All ActiveX functions in 2022 R2

 RPCis hidden in 2022 R2
— Enable in Defaults.INI (RPC _Enabled)
— Settings in Defaults -> Automation

Automation oy
RFC  ActiveX

Part Details

Cumrent Paort: |34'|]'|]"| |
Allowed Port Range

localhost: | 34000 | -

Port Selection
() Automatic

(@) User

34100 |

* Works with Python/MATLAB

* Docstring/error messages for most
common functions

Variable

function GetVariable (const wariableName: string) : TJscnBResult;

function GetArrayVariable (const arrayName: string:; const arrayIndex: integer) : TJsonResult:
function SetVariable (const wvariableName :string:; const wvariableValus : TJsonObject) : TJsonResult:

function SetArrayVariable(const arrayName: string:; const arrayIndex: integer: const variableValue

function ShowMessage (const aMessage: string) : TJscnBResult:

function Quit : TJsonResult:

function ShowMagneticContext : TJscnBResult:

function ShowMechanicalContext : TJsonResult:

function ShowThermalContext : TJsonResult:

function DisplayScreen{const screenName : string) : TJscnBResult:

function SaveScreenToFile(const screenName, fileName: string) : TJscnResult:

function DoMagneticCalculation : TJsonResult;
function DoSteadyStateRnalysis : TJsonResult;
function DoTransientAnalysis : TJscnResult;
function DoWeightCalculaticn : TJscnResult;
function DoMechanicalCalculation : TJsonResult;

Lab

function ClearModelBuild Lab: TJsonResult;
function SetMotorLABContext: TJsonResult:
function BuildModel ILab: TJsonResult:

function CalculatelperatingPoint Lab: TJsonResult:
function CalculateMagnetic_Lak: TJscnResult:
function CalculateThermal Lab: TJsonResult:
function CalculatelDutyCycle_Labk: TJscnResult:

FE0mELEY

function CheckIfGeometryIsValid({const editGeometry: integer): TJscnResult:

'/ Files
function LoadFromFile (const motFile : string) : TJsonResult:
function SaveToFile (const motFile : string) : TJsonResult:

// Internal Scripting
function LoadScript(const scriptFile : string) : TJscnResult;
function RunScript : TJsonResult:

Graphs
function GetPointValue (const parameter: TJsonlbject; const x, y: Double): TJscnResult:

/ Thermal
function GetNodeTemperature (const nodeNumber: integer): TJscnBResult:

function GetMagneticGraphPoint (const graphID : TJsonCkject: const pointNumber : integer):

IJsonResult;

TJsonlbject)

IJsonResult;
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What’s new in Ansys Motor-CAD?

- Motor-CAD to Maxwell export updates
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— BPM - Surface Radial and Surface Parallel (rotor/magnets)

— Stator Parallel Tooth and Parallel Tooth Square Base

e Added new UDP’s

UDP’s
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- SRM — Added stator pole taper angle into existing UDP



New Functionality

* Ability to enable or disable “Continuous Entities”, which merges continuous

Ine region.
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Continuous Entities:

®) Merge
(O Separate

Rotation Direction

(® Clockwise (default)

O AntiClockwise
Arc Segmentation Method:
(® Automatic (default)
(O Manual

Arc Segments:

Geometry Format:
(® Templates (defautt)

(®) 2D (defautt)
(O Outlines

ANSYS Export Options:
Model Type:
O3

2

(®) Automatic Solve (defautt)

Solving:
(O Not solved
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Improved Functionality

* Improvements to polyline detection and creation when using imported DXF's.

* Ability to replace arc entities within DXF geometries which are not valid within
Maxwell, e.g. small arc entities replaced using a line entity.




Overall benefits

Higher UDP coverage provides faster meshing times with the ability to use
parameterised geometries within Maxwell.

Decreased exported model generation times when using continuous entity merging
and/or UDP’s.

Improved polyline detection and creation for DXF based models allows for accurate
transfer of customised geometries into Maxwell.

Ability to export and solve 3D models to accurately determine end effects etc using
Finite Element solvers.

* Ability to use Maxwell Clone Meshing (User must select this option within Maxwell)

cons ANTS



What’s new in Ansys Motor-CAD?

- Motor-CAD to OptiSLang export updates




Motor-CAD - optiSLang Export — Winding turns as input

Scaling:
[} 1 Tums / Cail:
User can mcluc.zle the numbgr Qf tL.Jrns T
per slot as an input for optimisations oo eference.

using stranded winding. Calcision

° Th e La b m Od u Ie tu rn S Sca I i N g feat u re, :ADja'gmplate_Motorsfetla_Double_V-IPIVII_Stranded_lExample/Ljslb!MolorLAIB_eIecdataTturnSS.mal

allows non integer values to be \ — ", 5 5 5 |
S0l S | =8 urns
* This turns scaling enables a continuous ﬁ S N N AU S i S
range to be used at the sensitivity | | | | | —
analysis stage, easing MOP generation To om0 0w w0 T w0 w0
and improving accuracy. 16 Turns Optimization & O comtinwows & 10 EEEED

v
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Motor-CAD - optiSLang Export — Winding turns as input

L Pareto 2D o= | =

Name Parameter type Reference value Constant Value type Resolution Range Range plot

* At the optimisation stage, a discrete, integer | - sz O wmeen  piscete vy e SN 08008

range may be set to ensure only feasible i . T 33 N
S0 Archive designs N [y

windings are used. ot ' . comypaeen s — 3."-5'
%é’ e :::ﬁjt:tzl;joz:signs ‘% ."
g @
G E

i+ Parallel coordinates plot

3000 { unfiltered ]Iof

* Here two distinct pareto fronts are present
at two different values of winding turns.

- 1 1 1 1 1 1 1
3.8 -3.6 -3.4 -3.2 -3 -2.8 -2.6
OBJ: constr_peak_Shaft_Power_MaxValue [1e5]

* Available for stranded BPM motor types. It's 5
a key parameter to be included, improving |
functionality for many users.

3 |0.455...0.250...0.472.

v
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Motor-CAD - optiSLang Export — Updated tutorial

* A new section has been added to the end of Motor-CAD Software Tutorial:

the Motor-CAD to optiSLang integrated Advanced Multiphysics optimisation of electric

export tutorial. machines with Motor-CAD and optiSLang software
tools

. . Application to an IPM traction motor

* |t provides guidance and examples on how
to customise the script, to alter inputs,
outputs or do analysis, not currently
included within the integrated export.

The script is shown below with the three new lines added (lines 193,194):

uccess, statorDiomcter - mofpp.GetVariablef 'Stotor lam Oia')
uccess, housingDiameter - mcApp.GetVardiable( 'Housing Dic')
i i zme

55,
housingThickness = housingDiameter - statorDiamatar

Single Mag Length = 25
Mag_Segments = int{i Active Lenmgth/Single Mag Langth)

* This allows complete freedom to users, A s SRRt RN

., B, i L1 Magnet_Thickness)
@8, i_L1 Pole W fngle)

allowing them to combine the benefits of R e o

T
o
I
+
=
1]
K33
==

melpy 3 3 =
mclpp. SetVariable( "fatio Slothidih’, i1_Slot_Width_Ratie)

exported script with the ability to fully el i ot iy e
285 mcApp. SetVariable (" sy L Active Length + motorExtension)

Customise the Optimisation. :_w mcApp. SetVardable( agnct Lergth”, L_Active_Length)

v
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