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Die Konigsklasse

Motor-CAD und OptiSLang

Motor-CAD OptiSLang
= Software fur Elektromaschinen-Design = Optimierungs- und Sensitivitatsanalyse-Tool
= Module: = Funktionen:
» E-Magnetic — elektromagnetische Analyse = Parameterstudien & Design of Experiments
(FEM-basiert) (DoE)
» E-Thermal — thermische Berechnungen » Robustheitsanalyse
= Lab - virtuelle Prufstandsimulation (Kennfelder, = Automatisierte Workflows fur CAE-Tools
Effizienz) = Ziel: Effiziente Optimierung komplexer Systeme

» Mechanical — mechanische Aspekte (Rotor-
Dynamik, Lager, NVH)
= Ziel: Schnelle, prazise Simulationen fur
Motorentwicklung und Optimierung

2 | Optimierungsworkflow mit Motor-CAD und OptiSLang <
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Die Konigsklasse

Motor-CAD
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E-Magnetic

File Edit Model Motor Type Options

©OFadel | F Axal | b Edior |03 |

Housing: Agial Fins(RoundSt ~ Mounting:  Foot

Slot Type:  Parallel Tooth
Stator Ducts: None

Defaults ~ Editors
.Geomary IDWlndlng |Mlnput Data |NT+Calcu\atlon | F Temperatures

~

Rotor Type: | Interior U-Shape

Rotor Ducts: None

View Results Tools Licence Print Help

utput Data Ingnsient Graph ECSeﬂsmwty | OSmmmg | x Fow |

Stator Parameters Value Retor Parameters Value
Slot Number 36 Pole Number 6
Housing Dia 226 Motch Depth 0
Slot Comer Radius 1 Magnet Layers 3
Tooth Tip Depth 2 L1 Bridge Thickness 50145]
Tooth Tip Angle 3 L1 Outer Angle Offset 0
Fin Extension 19.75 L1 Outer Thickness 45
Fin Thickness 377 L1 Outer Mag Segments | 1
Fin Pitch/Thick 36 L1 Outer Mag Gap | 0
Fin Pitch [Calc] 13572 L1 Quter Mag Gap O 0
Comer Cutout [%] 30 L1 Outer Post 1,610Z]
Ratios Scale|  Value ‘
a
Stator Lam Dia (dimension)
Stator Bore (]
Slot Depth a
Tooth Width a
Slot Opening -]
Sleeve Thickness a
Rotor Lam
Banding Thickness a [}
-
Selected Ratio:
Stator Bore/Stator Diameter:
Constraints: Dimension: Geometyy Parameterisation Drewplete [ Drawbase
Stator Lam Diz Stator Sore O Dimensions @ Ratios Check Redraw B Oraw Cooling
Length (7273-77.13) mm 24 Oktober 2025 WWW_ansys.com
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© Geomety | [ Windng | (4 nput Data | flfCkcuition | & Temperatures | Z2] Output Data | 12 Transient Graph | 53 Senstvty | € Scrpting |
@Fodel [ F el | Edtor | 003D |
Housng: Al Frs (R4S

EWdgCavty: NotPoted

Mounting: Foot
Feedoack: Nt Fited

Conling. NotFtted v ShotType:  Soid
Fan Fanfited v RadalDucts:  None

Radial Dmensions | Value | Adal Dimensons | Value
Housing Dia 26 | MotorLength 2
Housing Add flnerF] | 0 [ StatorLam Length 180
Housing Add [lner R] | 0 (| Magnet Length 180
Stator Lam Dia 200 | Magnet Segments 5
Stator Bore 140 | Rotor Lam Length 180
Rotor Diameter Calc] | 1385 | Stator Al Ofset 0
Airgap 075 | Magnet Aval Offset [)
Banding Thickness 0 | Rotor Adial Offset 0
Sleeve Thickness 0 | EWdgOH Muk[F] 1
‘Wafter Number [F] 0 | EwdgOH Muk ] 1
‘Watter Number [R] 0 || Wdg Extension ] 0
Shaft Dia 51.8727 | Wdg Bxtension ] [)
Shaft Dia [F]. 50 ||Endcap Length F] %75
Shaft Dia [R] 50 ||EndesplenghR] | 2675
Shaft Hole Diameter 0 | Endeap Thickness 1 | 38
Shaft Height 132 | Endoap Thickness )| 38
Base Thickness 15 | Shaft Extension [F 100
Wag Add [Outer F] 0 | snaft Btension ] %
Wdg Add [Outer R] 0 |Feetlengh 217
‘Weg Add inner F] 0 |Baselengh 217
‘W Add rmer R] 0 | Bearing Width F] 183
EWdg Insuiaton [F] 0| Bearing Width [R] 183
EWidg Insuiation [R] 0 | BeamgOffset ] [)
Beaiing Dia ] 75 ||Beaing Offset R] 0
Bearing D[R] 75 || SetorPlate Thek (] | 0
Fin Bitension 1975 || Sator Plate Tiek R] | 0
Fan Blades 7 | Rotor Plate Thick [F]. 0
Fan Blade Thickness |  1.75 [ Rotor Plte Tk R] | 0
Fan Diameter 144 | Fan el Postion 561
Fan Backplate Dia 134 | Fan Bade Widh X
Fan Hub Dia 50 | Fan Bade Offset )

Bewegung durch Perfektion
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Die Kbnigsklasse

E-Magnetic

@ Geomety [ Jwindng |4 mput Dats | }lf Cakciation | @ E-tagnetics | 22 Outpus Data | |24 Graphs | 53 Senstiviy | € Scripting |

Design .
Pattem [ ] Definiion Add Cail
o U 1 Winding Type Phases: 3
Coil Style: | Siranded ~ Olxn S
Divider Type: | Overlapping ~ ~ Wedge Model:  Wedge ™ (O Concentric Turs: (22
Wdg Definition: Copper Slot Al O Custom Throw: 5
Viire Selection Phase Distribution Parallel Paths: 2 e Phasel
Independent
N 3phass Windng Layers: 1 = Phase 2
Wire Diameter: 07898 Copper Diameter: 07283 Fath Type “ = Phase 3
Number of Strands in Hand: § O Central
) Upper/Lower
Input Parameter | Value | [ Input Parameter | Value O Lef/Faant
Copper Sict Fil 04 Number CF Wi Sizes |1
EWda Fil 04038 | | Conductors/Siet 0 & Radia Pattem | Il Linear Pattem | Phasors| MMF | Hammorics| Factors|
Liner Thickness 035 | [EwdgmiT 217.75
Al Phasss
— o |Ph1 | Ph2 | Ph3 |
Conductor Separation | 0,08 Slot Total | Phase 1 | Phase 2 | Phase 3
1 2 2 0 0 |
2 2 0 0 2
3 2 0 0 22
4 2 0 2 0
5 72 0 2 0
3 2 2 0 0
7 2 n 0 0
Output Parameter | Value | | Output Parameter | Value | | Output Parameter | Value | s+ 8 2 0 0 22
Conductors/Siot Drswn | 110 | | Siot Ares 1145 | |Covered Wie Area 53,89 9 P 0 0 2
Wire Sict Fil (Wdg Area) |0.5928 | |Winding Area (+ Linen) | 1143 | | Copper Area 45.82 = = 5 & 5
Wire Siot Fil (Slot Ares) |0.4704 | [Winding Area 1011 [Impreg Area 47.24
Winding View: Copper Slot Fill (Slot Area) |0.4 Winding Depth 14,743 | | Wedge Area 02929 n 2 0 2z 0
Red raw ) Cuboids Heavy Buid Sict Fil 06784

O Conductors
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E-Magnetic

OGeome‘tr'_f I DWinding []ﬂ Input Data Hm Calculation I @ E-Magnetics I a Output Data | gGraphs I ECSensﬂivit)' I °Scripting I
&Materials |¢Seﬂings I 8 Material database I

Die Konigsklasse
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Component Material from Database Hectrical | Temp Coef Magnet Temp Density | Weight
Resistivity Hectrical Br at Relative Coef Br
Resistivity 20°C Permeability
Units Ohm.m Tesla ka/m? kg
Stator Lam (Back Iron) JFE_50JN350 W 51E07 0 7650 10,11
Stator Lam (Tooth) JFE_50JN350 5.1E07 0 7650 5,381
Stator Lamination [Total] 155
Amature Winding [Active] Copper (Pure) || 1,724E08 0.003862 3933 2,652
Amature EWdg [Front] Copper (Pure) 1,724E08 0.003362 8933 0.8022
Amature EWdg [Rear] Copper (Pure) 1,724E08 0.003362 8933 0.8022
Armmature Winding [Total] 4257
Slot Wedge o 1000 | D,001838
Rotor Lam (Back: Iron) JFE_50JN350 o 5. 1E-07 0 7650 2,683
Rotor Lam (IPM Magnet Pole) JFE_50JN350 5.1E-07 0 7650 6.428
Rotor Lam (Inter Magnet Gap) JFE_50JN350 5. 1E-07 0 7650 1512
Rotor Lamination [Tatal] 10,62
Magnet Y32 w 100 0 0.41 1.08 0.2 4300 3789
Shaft [Active] w 7800 2,967
Shaft [Front] W 7800 2,604
Shaft [Rear] e 7800 245
Shaft [Total] 8.021
Fan W 7300 06218
Total Weight 4281 | Weight [Total]

ZIEHL-ABEGG 5.



E-Magnetic

Sle Edit Model Motor Type Options

Defaults Editors View Results Tools Licence

.Geome{ry | DW\ndmg | M Input Data N” Calculation I@ E-Magnetics I 22| Output Data I gGmphs EGSensit\\rity | oS::iptmg |

Drive:
Shaft Speed: 500
Line Currertt Definition
© Peak
(ORMS

(O RMS Currert Density
Peak Curert: 0
RMS Curert: 0
RMS Cument Density: 0
DC Bus Vokage: 560
Phase Advance [elec degl: 0

Temperatures:
Amature Winding Temperature: 40

Magnet Temperature: 40
20
20

Shaft Temperature: 25

Airgap Ten 20
20
20
E ic «+ Thermal Coupling:

Drive
Drive Type:
© Defined Currents (Default)
(O Caleulated Cuments

Drive Mode
[« 1
Square
() Custom
Passive Generator

Winding Connection:
© Star Connection (defaut)

() Detta Connection

Magnetisation:
O Paralel

() Radial

(0 Halbach

7 | Optimierungsworkflow mit Motor-CAD und OptiSLang
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E-Magnetic < Themal Coupling

© No coupling (default)

() E-Magnetic Losses — Themal

(0 E-Magnetic — Thermal Temperatures
() erate to Converged Solution

Skew:

Skew Type: N

O tone (defauy | =7 0
) Stator 5
() Rotor

Performance Tests:
Single operating points

Q axis cument only
On Load

Open Circuit

() Back EMF

() Cogging Torque

() Blectromagnetic Forces
On Load

B Torque

() Torque Speed Curve
() Demagnetization

() Blectromagnetic Forces

Parameters:

() 5eff and Mutual Inductances

Transient:
() Sudden short-circuit

Rotor Stresses:

() Centrifugal Forces

Solve E-Magnetic Model

Cancel Solving

Bewegung durch Perfektion

Die Konigsklasse
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E-Magnetic

(® Geometry | []Winding | (4] Input Data | ${} Calculstion | @ E-Magnetics

Output Dala | 2% Graphs | B3 Senstiviy | € Saipting |

M\ Diive | @ E-Magnetics |1,',§ Phasor Diagram | ‘#9) Equivalent Circut | 5 Fux Densiies | M Losses | L J winding | A Miscelaneous | A Waterials |

Varizble ‘ Value ‘ Units ‘ | Varizble Value Units
Maximum torque possible (DQ) 140,77 Nm Flux Linkage D (Q axis curent) 215,743 mVs
(For Phase Advance of 38 55 EDeg)
Awerage torque {virtual work) 89.048 Nm Flux Linkage Q (Q axis cument) 343873 mVs
Awerage torque {loop torque) 88,267 Nm Flux linkage D (On load) 40,5357 mVs
Torque Ripple (MsViw) 27,354 Nm Flux linkage Q (On load) 3045 mVs
Torgue Ripple (MsVw) [%] 30,769 % =
Speed limit for constant torque 32368 pm Torque Constant (K1) 133746 Nm/A
(For Phase Advance of 67,82 EDeg)
No load speed 46834 mm Motor Constart (Km) 264847 Nm/(Watts "0.5)
Speed limit for zero q axis cument INF mm Back EMF Constant (Ke) fundamental) 1,14182 Vs/Rad
Electromagnetic Power 27928 Watts Stall Cumrent 1646,54 Amps
Input Power 29055 Watts Stall Torgue 220272 Nm
Total Losses {on load) 13973 Watts o
Output Power 27658 Watts Cogaing Period 10 MDeg
System Efficiency 95,191 L Cogging Frequency 1800 Hz
— Fundamental Frequency 150 Hz
Shaft Torque 88,037 Nm Mechanical Frequency 50 Hz
= Optimum Skewing Angle 10 MDeg
Power Factor [Waveform] (agging) 096578 e
Power Factor Angle [Waveform] 14122 EDeg Magnetic Symmetry Factar 13

{Automatic calculation)

Power Factor [THD] 0.89663 Magnetic Length (Slice1) 180 mm
Pawer Factor [Phasor] fagging) 0.97007
Pawer Factor Angle [Phasor] 14,054 EDeg
Load Angle [Phasor] 81.874 EDeg
Phase Teminal Voltage {ms) [Phasor] 21246 Volts
Reotor Inertia 0,039404 kg.m?
Shaft Inertia 0.0025774 kgm?
Total Inertia 0,041981 kg m?
Torque per rotor volume 32782 KkNm/m?
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Torque [Hr]

Die Konigsklasse
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Die K&nigsklasse

Thermisch

File Edit Model Motor Type Options Defaults Editors View Results Tools Licence Print  Help Fle Edit Model Motor Type Options Defaults Editors View Results Tools Licence Print Help
OGecmetvy | DWind\ng Inﬂ Input Data N” Calculation | F Temperatures | =2 Output Data IgTransienl Graph IE:Sensmv'rty | ‘ OGeomeiry IDWIndlng Inﬂ Input Data | ﬂ” Calculation I F Temperatures I £=| Output Data ETranslem Graph ECSensmwty IOSmptmg |3F\ow
QSaup | Data gGmphs |

NH Calculation gTransient |
gpower gTemperature |g Heat Flow |

Transient Calculation Data: Transient End Point:
Transiert Calculation Type: Part S Red ; End Point Definttion: Thermal T :
it St ction: ermal [ransien
© Simple Transiert il orage Reduction © Fixed Duration (defautt)
) () Stable Temperatures vavwvvvwvm
O Duty-Cycle Analysis () Temperature Limit 100 vngw
Temperature Limit: vau [ — Ambient
ient - - v H [Acti
Simple Transient Duty Cycle- Amature Winding Temperature: 130 II;: Huusmg [DH I;e] .
Transient Duration: 1.5E4 ber of C 1 lousing OH [Front]
—_— Bearing Temperature: 180 |W -a Housing [Front]
Number of Points: 100 40 ¥ % Endcap [Front]
- B - B - Encoder Temperature: 180 ¥+ Housing OH [Resr]
= Magnet Temperaturs: 180 ¥ % Housing [Rear]
Change in Tambiert: 0 | # Endcap [Rear]
Stator Back |
Transiert Defintion R [+ Stofor Back lron
R} ¥ @ Stator Surface
() User Defined Losses . ¥ © Rotor Surface
O Torque E ¥ & Magnet
z ¥ ¥ Rotor Back Iron
Torque: 95 £ ¥ + Shaft [Active]
- ¥ % Shaft [Fron]
Transient Start Point: Transient Data Notes: ¥ ® Shaft [Rear]
Initial Transient Temperatures: Typein user Duty Cydle notes hers . ¥ -+ Foot Mounted Base
() Ambient Temperature (default) ¥ © Shaft OHang [F]
() Steady State Temperatures ¥ © Shaft OHang [R]
() Previous Transient Temperatures f same network) ¥ & TVent EwidgE[F]
© Whole machine at specified temperature ¥ % TVent EwdgE[R]
(0) Machine companents at specified temperatures ¥ + Tvent EwdgO[F]
] ¥ % TVent BwdgO[R]
Initial Te atures:
el [eperEE % % TVent EvidgBiF]
Machine Temperature: 38.2 40 ¥ ¢ TVent EwdgBIR]
[= Te A0 ¥ © TVentR Duct
] 1.500 3.000 4500 6.000 7.500 9.000 10.500 12.000 13.500 15000 | © Tvent Airgap
H R 40 Time [secs] [# a Embedded Magnet Pole -
Coolant Temperature: 40 agnet Tempe 40 v
24 Oktober 2025 WWW.ANsys.com
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Die Konigsklasse

Transient

Endcap[FJ-Amb

Plot Options:
Resistanos:
[« JETS
[:] Resistance
(O Power
Oar
N
(O Labe
°Tar' peraturs
() Capacitance
Oar

+Ecap
Pbrg[Fy2

54,5°C

TV EWidg

Ecap + Brg-Ecap

+Brgi2

In

Housing[F-Amb

Housing[R}-Amb

cap[Rl-Amb

| R] Housingiri-amo
End

8.2°C 57.9°C

e

HIFI2 + H-Hoh[F

Housing[F'2

Stator Duct

TV-Housing

78.8°C

Tooth + Yoke[Tth)

85,5°C B4,3°C

Housing[R):

TV-Housing

1

65,3°C
| _|Bor=Fluid 53.40¢

Rlam Inter-Mag

Pend/Pact/Pand

| S|
Wdg-EW

54.7°C 3.4°C

75.4°C

TV EWdg

Ecap + Brg-Ecap
+ Brg

PoculEW)  25.2°C
Pou {Active)
TWent Inlet: 20,0°C
TVent Outlet: 53,8°C
Fimag pole) Flow Rate: 1500,001/min
. Pressure: 2,088E4Pa
EmbediZ + Mag-Rotor + MagnetiZ
Pmagnet
e .30 8.5
Rotor + Rotor{Quter) Brg/Z + Brg-Sft
Pfe(yoks)
by TV St
30,3 ner) + Rotor-Shaft + Shaft[radial] FerlRTE woc
1
50.1°C — — — e
’ 20,0°C ShaftRY2 45.1°C Shaft{RY2 Shaft{R]-Amb + Shaft{Ext)
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Die K&nigsklasse

Lab-Modul

A\ Wodel Buld | {1 Caloulation | @ Bectromagnetic | £ Themal | £ Duty Gyl | 22| Operating Paint | (£ Generator | @ Caibration | €3 Settings | Model Buid | fjf Calcutation | @ Bectromagnetic | § Themal | I Duty Cycle |22 Operating Poirt | (B] Generstor | @ Caliration | € Settings |
" . alculation:
[ Model Options | 3 Loss Model | @ Machine Parameters | Model Status: , e Lkage Cotons
— = = Model Build Date Method | Max gfmzza Speed: 3000 ‘L;bNH TheT.ﬁ. E:;Dh:f Calculate Operating Point
Model Type: Model Type: Alfpeak) O Maxdmum Currert Torque: 95 2 L: coupl |n$h .a.IJ
L -
O Fixed Inductance Model O Neglect Saturation 0209250002 | 30poirtsful | 1414 ) Masimum Temperaturs sees = Theme
cycle () Curent/Phase Advance () erate to Converged Solution Cancel Calculation
O Saturation Model (Single Step) ) FEA Map fecommended) .
ron Loss Wasimum Cumers Lab < E-Magnetic Couping
O Saturation Model (Full Cycle) ) Custom — e i 180 O o couping it
-
Model Resolution AC Loss Model: Curert (R 53 140 © Opersting Point — E-Magnstic
O Coarse (15 points) Model Type: Magnet Loss Ro 6 Change Themal Settings
© Fre G0pors) Fybrid Method
Full FEA Methed fsingle siot)
Variabl Val Unit Variabl Val Unit:
O Custom Full FEA Method (all siots) (beta) ansble ue = anable ue =
Custom Model Resolution: Full FEA AC Loss Mods! Resolution aft Speed 3000 pm Total Loss 1267 Wats
Custom Resolution Spacing: Mo Stator Cument Porte: 4 aft Torque 95 Nm Stator Copper Loss 1267 Watts
Regular idefauit) ‘ N B at Poner 29856004 vists —
Cusiom fode iciency 9593 % Iron Loss [] Watts
. 1 Parameters Buld rque Ripple (Peak to Peak) 78 him Magnet Loss [] Watis
e o Maximum speed:  1E4 8 saturation Model rrque Ripple (%) 39.79 % Mechanical Loss 0 Watts
5 h | —
- Max stator curert (Peak): 1414 oss odel stor Phase Curent (ms) 537 Amps Eectromagnetic Porer 29856004 Watts
- : Max sstor curert (AMS): 100 stor Line Curent {ms) 4537 Amps Blectromagnetic Torque 35 him
—_—  Teminal Cursrt 55,56 Amps Magnet Torus 26,15 Him
Curve Fi 8202 5 12 iase Vokage (ms) 2285 Vit Reluctance Torus 68,85 Him
e Vollage {ms) 98 Vots Terminal Power 3.111E004 Watts
ase Advance 67.38 EDeg Power Factor e
e 1 Linkage D 7365 mis
 Linkage @ 3211 mvs
sgnet Flux Linkage 2324 s
Cancel Model Build asis Inductancs 2545 mH
axis Indluctancs 1284 mH
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Die Konigsklasse

Lab-Modul

File Edit Model Motor Type Options Defaults Editors  View Results Toc 160
My Mode! Build I ﬂ” Calculation | @ Electromagnetic | F Themal | E Duty Cycl 98.93
Calculation:
Calculation Type: Speed 140
() Maximum Torque/Speed Curve Maximum: 3500
© Efficiency Map 9%.79
) Torque Grd Step Sze: 100 190
Optione: Minimum: 0
8 Smooth Map — 9.64
'ower Limi Curent E 100
o b _’t Maximum (Peak): 84,85 E
rowsr: Masimum (RMS): 60 o - 92.50
=N
Mo. of Increments: 311 E &0
Minimum (Peak):  4.243 E 90.36
Mirimum (RMS): 3 &0
Torgue: 88.21
100 40
10
- 86.07
. 20
0.00
0 500 1000 1500 2000 2500 3000 3500
Speed (rpm)
12 | Optimierungsworkflow mit Motor-CAD und OptiSLang <
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Die Konigsklasse

Lab-Modul

Fle Edit Model Motor Type Options Defaults Editors View Results Tools 160 F T T T T T T ]
My Mode! Build I ﬂ” Calculation | @ Electromagnstic | F Themal | E Duty Cycle I
Calculation: 70
Calculation Type: Speed 140
() Maximum Torque/Speed Curve Maximum: 3500 65
© Efficiency Map
() Torque Grid Step Size: 100 120 80
Optione: Minimum: 0
8 Smooth Map —_ 55 —
Curment: [3
Power Limi 100 - 50
[ paer m_ Maxmum (Peak): 84,85 £ 50 @
rower: [ Masdmum (RMS): 60 a L 45 E
=3 =
No. of Incremerts: 30| |9 80 40 N
Minimum {Peak). 4.243 E Eﬂ
Miri 73] 35 oo
inimum (RMS): 3 60
Torgue: 30
100 A0 25
ements: |10 20
10 20
15
10
0 500 1000 1500 2000 2500 3000 3500
Speed (rpm)
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Optimierung mit optiSLang

Festlegung der
Modellerstellung Variablen und ihrer
Grenzen

Trainingsdatensatz

Die Kédnigsklasse

Metamodell
erstellen

Bewertung des
Metamodells
anhand des CoP

Evolutionarer Filterung der
Algorithmus Designs
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Optimierung mit optiSLang

B8 Ansys optiSLang Export

Input Parameters | Requirements| Objectives| Summary| Test Run|

Geometry ~
Parameter Value Min Value Max Value
Active Length 180
Stator Lam Dia 200
Stator Bore Ratio 0.7 05 0.8
Slot Depth Ratio 0,5725 05 08
Tooth Width Ratio 0.5 03 0.5
Slot Opening Ratio 0.6631 03 08
Sleeve Thickness Ratio 0
Retor Lam Ratio 0.6525
Banding Thickness Ratio 0
Shaft Ratio 0.3745
Shaft Hole Ratio 0
L1 U Magnet Web Thickness Ratio 0.1283 0.05 0.15
L1 U Magnet Dismeter Ratio 03503 02 06
L1 U Magnet Outer Length Ratio 0.5046 0e 1
L1 U Magnet Outer Offset Ratio 1]
L1 U Magnet Inner Length Ratio 1 0.85 1
L1 U Magnet Inner Offset Ratio a
L2 L) Magnet Web Thickness Ratio 03 03 0.5
L2 U Magnet Diameter Ratio 0,5072 04 06
L2 U Magnet Outer Length Ratio 0,85 08 1
L2 U Magnet Outer Offset Ratio 0
L2 U Magnet Inner Length Ratio 09042 0.85 1
L2 U Magnet Inner Offset Ratio 0
L3 U Magnet Web Thickness Ratio 0.4076 03 06
L3 U Magnet Diameter Ratio 1 07 1
L3 U Magnet Outer Length Ratio 0
L3 U Magnet Outer Offset Ratio 0
L3 U Magnet Inner Length Ratio 1
L3 U Magnet Inner Offset Ratio 0
Slot Comer Radius 1
Tooth Tip Depth 2
Tooth Tip Angle 3
Notch Depth 0
L1 Bridge Thickness 0,501456 05 1
L1 Nutar Gnols et a

15 | Optimierungsworkflow mit Motor-CAD und OptiSLang
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Input Pammaeml Requirements | Objectives I Summaryl Test Run

Die K&nigsklasse

Add Objective Delete Selected Ohjectives Clear All Objectives
Goal Type Variable Operating Point Operating Format
(Speed) (Torque)
Minimise Torqueripple -~ Percentage ~ &t 1500 mm 95 Nm | Speed/Torque -~ ]
(Speed) (Torque)
Minimise Torquerpple |~ Percentage |~ &t 3000 mm 95 Mm | Speed/Torque -~ D
v v + O
#¥ optimisationScript C:/MotorCAD/Modelle/U_Design/03_Optimiert/1500_3000_eta_cosphi/ExportedProjopr - ExportedProj - Me o X
Paremeter o MotarCAD a8 Varicbles Run Options = Eee
L1 Bridge Thidkness. Absolute path + Modelle)_Design/03_Optiniert/ 1500_3000_eta_cosphifExportadbroj.oproptmisationsariptpy P v | Load B EEE R L
L1_Inner_Thickness Parametrization  Settings SystemEfficiancy_3000rpm
s vt [ e e . event
Search for Search for
L1 uter Thidness Toraue Rpple e percent
Name Value Hame: vaue
T — e ———
1 L1 Bridge_Thickn... 0.501456 1 SystemEffidency.. 0
L1 U_Magnet _Inner_Length WaveformPowerFactor_3000rpy
2 L1_Inner_Thickn.. 7 2 SystemEfficency.. 0
L1_U_Magnet Outer_Lengtt
3 LiOuer Post  0.500293 3 Torque_Ripple M. 0
L1_U_Magnet_Web_Thickne
L2_Bridge_Thickness 4 L1 Outer Thickn.. 3.7036 4 Torgue_Ripple M... 0
5 L1.U MagnetDi.. 0.350333 5 WaveformPoner.. 0

L2_Inner_Thickness

L1_U_Magnet In

6 WaveformPoner.. 0

~

Inputsiots L1U Magnet O.. 1

> standard slots

L1U_Magnet W.. 0.1

L2 Bridge_Thidkn... 0.500802

L2 Inner_Thickn... 5.64314

L2 Outer_Thickn.. 3.00367

L2 U_Magret Di... 0.501306

L2 U_Magret In... 0.904211

L2_U_Magret 0. 0.85

15 12U Magnet W.. 0340908

Output slots
> standard slots

Bewegung durch Perfektion

(0 Instant visualization  (")Reload Parametrization

A

ZIEHL-ABEGG .



Optimierung mit optiS
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Die K&nigsklasse

WaveformPawerFactor_3000rpm

WaveformPowerFactor_1500rpm

S
SAs

g
887
a Torque_Ripple_MsWw_percent_3000rpm
868
2
o
847,
8
825 Torgue Ripple Ms¥w_percent 1500rpm
3
80
78

SystemEfficiency_3000rpm

SystemEfficiency_1500rpm

Fiter designs

@
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Die K&nigsklasse

mierung mit optiSLang

Parameter  Startdesigns  Criteria  Dynamicsampling  Other  Result designs

Parameter Responses
hame Value Name value

L1_Bridge_Thickness 0.501455 SystemEfficiency_1500rpm 0

L1_Inner_Thickness 7 iency_3000rpm 0

L1 Outer_Post 0.500293 Torque_Ripple_MsVw_percent_1500rpm 0

L1 Outer_Thickness 3.7035 Torque_Ripple_MsVn_percent_3000rpm 0

L1_U_Magnet_Diameter_Ratio 0.350333 WaveformPowerFactor_1500rpm 0

L1_U_Magnet_Inner_Length Ratio 1 WaveformPowerFactor_3000rpm 0

L1_U_Magnet_Cuter_Length Ratio 1

Criteria
Name Type Expression Criterion  Limit ~ Evaluated expression
¥ obj_Torque_Ripple_MsVw_percent_1500rpm Objective Torque_Ripple_MsVw_percent_1500rpm MIN ]
¥ obj_Torque_Ripple_Ms¥w_percent_3000rpm Chiective Torque_Ripple_Ms\w_percent_3000rpm MIN 0
4. obj_SystemEfficiency_1500rpm Objective SystemEfficiency_1500rpm MAX 0
i obj_SystemEffidency_3000rpm Objective SystemEfficiency_3000rpm MAX o
% obj_WaveformPowerFactor_1500rpm Objective WaveformPowerFactor_1500rpm MAX (]
% obj_WaveformPowerFactor_3000rpm Objective WaveformPowerFactor_3000rpm MAX (]
4 obj_Efficiency_PowerFactor_1500rpm Objective iency_15001 actor_1500rpm  MAX ]
4 obj_Efficiency_PowerFactor_3000rpm Objective Sy iency_3000 actor_3000rpm  MAX 0
new
= Create new
Variable /\J\ Objective mcunswaint Limit state
() prefer aiteria from slot ([0 Instant visualization  Import criteria from system
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Die Konigsklasse

Optimierung mit optiSLang

Objectve ParetoPlt

[EE]
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Vergleich Optimierte Designs

Bei 3000rpm
Drehmoment [Nm] 97,35 95,8
Rippel [%] 12,3 36
Wirkungsgrad [%] 95,6 94,3
Powerfactor 0,84 0,98

Optimierung -
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Die Konigsklasse
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