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Ansys Mechanical

Bl Basic and Pre-Post

& 7|89| Xb& Rescoping 7|6 & =HScoping Wizard)

Yoot 35 3 HAZ A LME fIeh 47|82 Geometry Preserving
Adaptivity(GPAD)7| 8 EfXf

Message & 43t

Tree®| 2= ObjectE SAtSI0] CHE SIHE0 2 & US
7

Graphic WindowM{0fl Graph& & st 53« 44 7ts
Accelerated Animation 7| S 2 SgA MM 7|5 CHZE =t

B Fracture and Crack

EZ 9] Elliptical/Ring 22 MY Jts

Arbitrary Crack?|s &3}

Crack Frontd| Mo ZIME ™A Crackdt £ Crack@Y2 2 L+ &5
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Scoping Wizard Worksheet viXx

@ Zoom to Geometry Tessellation

4 Metric (m, kg, N, s, V, A} Degrees rad/s Celsius

Model LY [Re)
e
Name Unresolved Scoping
M |USUM on Universal 1Body
B |USUM on Bolts 4 Bodies
M |USUM on Small Shaft cyl 1Face
Il USUM on 10 random faces 10 Faces
I |alFaces Reassociate
W |bigFacel
X Remove
2 Sh »
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Ansys Mechanical

B Structural Optimization
- Topography %|X3} 7|5 & Xf

Body B2 72| XXz} 7|'Y A& 7I5(Topology, Shape opt., Topography)
- M Z-& Manufacturing Constraint2} Design Constraint X| &l

M Linear Dynamics

- Multistage Cyclic Symmetry 7|5 &2t

- CMS 7|5 &3t

- Harmonic : Balance Method(HROPT, HBM)2t KRYLOV Method (HROPT,KRYLOV) &M ZF=7}

L)

AN IIPM
1303 7e-5 Max
15885

Bl Contact and Connection 1E11e.6
- MPCO|A Small Sliding X[ & (3566
- Shelld} Gasketd| CH$t Pinball Radius &M & o

- Shell®j Al Double Sided Target &4 =7}

-—

B Coupled Field
- Coupled Field TransientO]| Electric Conduction si{4d =7}

- Coupled Field StaticOll Electrostatic Structural S§4d =7t
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Ansys Fluent (Workflow&UX)

Hl Design & Optimization
- Parametric Workflow & Morping 7| 37}

1) optiSLang ¥ 11 2|& &-&% DOE 4 &l

Morphed
= 28 2! Parametric study 7ts
A

Case read time

U ARE A HE Ths

o o
3) Gradient-based Optimizer 45 /M2 2 %49

(o=

¥zt E2H MS

H Post Processing

- Realistic rendering 7| =2 M 22| HZ ©H U

1) OSPRay Raytracing(Beta) 7|5 Ef Xl
2) Material Editor, X 22| A4 Al §

9 WY B s

H Light-weight Setup Mode (Beta)

- Z% DERE Physics setting= HI2A HYE 75

1) Fluent setting 2t Read/Write, =7t W21 M 22| AMEZ X A5}

2) Heavy Case =71 HZ& A| 27| & QI A7t Et= Tt

33M cells, serial Memory Usage
Light-weight mode

Standard mode

6 sec 1GB

Minutes 18 GB
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Ansys Fluent Meshing

B8 Diagnostics Tools x

Scope
C = (]
Issue

Bl Watertight Meshing Workflow

Messure | Orthogonal

- AR R 2o A3t 7|5 7t e s
Range Min
- Multizone I\/Ieshing 7| l'§|' setmax - | [0.20183
[ ven]
- AXH S It solver M B 7HS (Fluent EE= CFX) s
Cluster Navigation
- SH/DH Foo| AR SHUHOoR MM Y M S
Count |5 |_ist | [Tgnore
- Boundary Layer =& A2 2|2t Buffer Layer 7|5 F7t Restore

Graphics Selection

- Multi CAD Import 7|5 37} TTo e

[ print vetails | [Center in Window)
- MG N A 2t

Generate the Volume Mesh (7)
Quality Improve Limit 0.04

| Enable Parallel Meshing for Fluids

[ braw | [ istogram | [ close | [ Help | Save Mesh

Enable Region Settings
(=) Advanced Options

Avoid 1/8th Octree Transition in Hexcore Region No

B Fault-Tolerant Meshing ocres peslLayers .

- MZE2 "CFD Surface Mesh* AAt == 7|8 =7} e s | e =

Octree/Boundary Size Ratio 2.5

. . o . S -

- SlZe F|e|d Al"g‘g 7HA|_-|E %OH 7—:‘|X|' AOHA-l A|I7_+ }.:l.T (5 = 3uffer Layers 2
- Type Extraction Method Volume Fill Lo Tet/Poly Growith Rate 1.4

:l:: :::::: ::: = ::; . Conformal Prism Split No

B Rapid Octree Meshing

thogonal Cell Quality

- prism HXH Y 715 2ok U B AT B

100,000,000
1,000,000
- Material Points& & 2} Dirty CAD2| Multivolume Z3 X} 24 A4 10020 ‘ | I I I I
100 I
- ZtZt2| BoundaryOll CH3H Feature Angle Refinement & 75 "o 0o 0s- 07- 0s- 05 04 I 0
_ N 09 0.7 \4 0.4 03 0.2
- AxEE Y
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SNE



2023 R1 Upgrade Newsletter #1

Ansys Maxwell

Core Technology

B Parallel Branch in Solid Windings

- REIY2V|EHeR NE HEKEE Fo| F
- Parallel Branch 282 E2 HZ& ZLS Folst=4 ArE
- S QR =20 of3 FE AZ

- Meshz 2%t =X Q70| 2 =2t

L
e
oL
Ral

Hl Improve Force Calculation on Conductors (PCB Applications)

- Parameter ForceOf Ci®t Lorentz Force A4t &M
- Virtual Work Force 2|0l Object-based Force A4t 7ts

- Transient Data Plot

B Support Winding for Maxwell Magnetostatic Solution

- Maxwell 2D/3D 8 X}7|(Magnetostatic) Solverd|A] “Add Winding"?|& X|&l
- Type : Current/Voltage, Stranded / Solid
- Report : Flux Linkage, Inductance Matrix, Input Current/Voltage, Total Current

Solid Loss, Stranded Loss.

H Support Thin Layer for 3D DC Conduction Solution

- Element based Thin Layer Model
- 2-Way Thermal Coupling(AEDT and WB) 7t

3D test model : solid and stranded windings excited with current or voltage

3 P
J [AIm*2] Ansys 'J [aim+2] Ansys
Max: 4.575E+10 Max: 4.575E+10
4.600E+10 4.60E+10 M -
W Aa I e

assoesio |~ MW 3.68E+10 LES
oy =3 ‘
3.067E+10 | R 9228410
w_ 7 4 276E+10 W Q ‘
& 2.453E+10 = e 4+
[53<, 3 230E+10 J
_ X 1.840E+10 M 1.84E+10

1 20E410

3D Eddy solution example (frequency = 0.1 Hz) 3D Mangetostatic solution example
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Ansys Maxwell

Electric Machine Enhancements

B Electric Machines Toolkit B Support Half-axial Symmetry for Harmonic Force
Calculation in 3D Transient
B} HE &S OH(SFfic E3}
Induction Machine& ROM 7|2 28 H(gfficiency Map) S8 - Half-axial Symmetry Multiplier0|A| Object-Based Harmonic Force A4t 7ts

- APEXIF 7|A4™ A ES CHSE olzist A Ol
FEXZE 71 vs. S0 HEt TableS BRY = /S - Electrical Machines?| E NVH A|&20|Md 7t

- Torque vs. Slipdt Torque vs. GammaOi| Ci et Report 7t

Il UDP Development for ANSYS Motor-CAD Hl Improvements and Consolidation of Force Calculation in 3D Transient
- BAMEl UDPs: SRMCore UDP; PMCore UDP; LapCoil - Surface Force Density0fl Cigt Hybrid Algorithm (Virtual Work+Surface Force Density)
- MZ& UDPs: UPMCore, VPMCore, VentCore - 3D Transient Solvertil A A& 7ts
- UDP Oj7)H2== motor-CAD D742 7|Hto 2 &t - Surface Force®f Volumetric ForceO| A A|4HEl Torque= Moving Torquelt Y X|
Avg_Mechanicalloss Crgnat_Pu otekdose_Eriaps ANSYS Project/Design Selection =7

Project | CageRotor_2DCloseSlot_ECE

Speed[rpm] MechLoss[W] 3D Torque Compari

1000 100
4000 800
7000 2000
10000 4000
12000 7000

Design | Maxwell2DDesign1_ECE
[ Prefill settings using saved configuration file

Electrical Machine Characteristics
Machine Type Induction A

Number of Poles 4

Skew angle 0

Control Strategy Total Loss Minimization v
Phase RIS Voltags [V] | 127.013

Phase RMS Current[4] | 7.07

[ specify the directory of the ECE table

[0 User-defined external circut ta generate ECE table

Simulation Mode
Simulation Mode | Motor - = = 0 1 2 B P 5 s 7
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Ansys Maxwell

High Performance Computing

Hl Support Variable Time Steps with External Circuit in TDM Simulation

- QB 3|2t A%tEl FEA Transient HEROIA TDMS 23t
- Time StepO| YHSIX| k2 E2

- Source Designdt Target Design2| Time StepO| CHE A2

AEDT Desktop and Core

B Ansys €lectronics Desktop

- 3D Modelerdi| Ciet Parasolid Kernel

- Parasolid Modeling KernelZ 34! 0+0|18j|0| M

- LSDSO& A& Multi-Level Distribution

- Z} Distributed Process= At& 7h&¢t Corel| 2o 2E 2 Ats22 AH
- 7|2 " A2 (Non-Graphical) 0|0 X| LY £ L 7|

- &xportModelImageTofile 23 EHE YHE Windows H Linux 25 Graphical & -ng 2EE &5
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Ansys HFSS

H Layout Component Workflow Improvements “w

ector!_Pin_T1.LC1_1_Port1_T

Insertion loss from the
SMIA eonnector to the
edge of the PCB

£.250 o

- HCO 32 £E HiX
- Mesh Fusion 43} 7t

- HFSS C|XtQI A0 A Layout Component BE 7ts

dB(St(SMA_Coor

378 T T T T T T T
00 25 50 75 100 125 150 175 200
Freq [GHz)

H SBR+ B
SBR only SBR+

- Advanced doppler processingO|A{ PTD/UTD X| ¥ PTD and UTD
- IO+ 7|t Near field QHEHILE M8 THs :

- O g oetHEE o2 o] 49 Yts

Doppler Velocity-R... oppler Velocity-R..

B HPC/Performance

i} 2315 i
7} 3=l Mesh Fusion Solver 25% faster w/ 24% less RAM

| TS S RO TS ferative domain solver = B9 T T T
er machine cores

- Direct Matrix Solver € AMD Math 2}0|E2{2| X|&

-

22.2 29.9 03:08:59 171GB

23.1 213 02:22:03 131GB

2.4x speedup w/o saving fields
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