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Conventions Used in this Guide

Please take a moment to review how instructions and other useful information are presented in
this documentation.

* Procedures are presented as numbered lists. A single bullet indicates that the procedure
has only one step.

» Bold type is used for the following:

o Keyboard entries that should be typed in their entirety exactly as shown. For
example, “copy file1” means you must type the word copy, then type a space, and
then type file1.

° On-screen prompts and messages, names of options and text boxes, and menu
commands. Menu commands are often separated by greater than signs (>). For
example, “click HFSS > Excitations > Assign > Wave Port.”

o Labeled keys on the computer keyboard. For example, “Press Enter’ means to

press the key labeled Enter.
« |talic type is used for the following:

° Emphasis.

° The titles of publications.

o Keyboard entries when a name or a variable must be typed in place of the words in
italics. For example, “copy filename” means you must type the word copy, then
type a space, and then type the name of the file.

* The plus sign (+) is used between keyboard keys to indicate that you should press the
keys at the same time. For example, “Press Shift+F1” means to press the Shift key and,
while holding it down, press the F1 key also. You should always depress the modifier key

or keys first (for example, Shift, Ctrl, Alt, or Ctrl+Shift), continue to hold it/them down, and
then press the last key in the instruction.

Accessing Commands: Ribbons, menu bars, and shortcut menus are three methods that can
be used to see what commands are available in the application.

« The Ribbon occupies the rectangular area at the top of the application window and con-
tains multiple tabs. Each tab has relevant commands that are organized, grouped, and
labeled. An example of a typical user interaction is as follows:

"Click Draw > Line"

@ AL
O .

3
Ansys Electromagnetics Suite 2024 R2 - © ANSYS, Inc. All rights reserved. - Contains proprietary and confidential

information of ANSYS, Inc. and its subsidiaries and affiliates.



Getting Started with Icepak: Coil and Plate

This instruction means that you should click the Line command on the Draw ribbon tab.
An image of the command icon, or a partial view of the ribbon, is often included with the
instruction.

* The menu bar (located above the ribbon) is a group of the main commands of an applic-
ation arranged by category such File, Edit, View, Project, etc. An example of a typical user
interaction is as follows:

"On the File menu, click the Open Examples command" means you can click the File
menu and then click Open Examples to launch the dialog box.

* Another alternative is to use the shortcut menu that appears when you click the right-
mouse button. An example of a typical user interaction is as follows:

“Right-click and select Assign Excitation> Wave Port” means when you click the right-
mouse button with an object face selected, you can execute the excitation commands
from the shortcut menu (and the corresponding sub-menus).

Getting Help: Ansys Technical Support

For information about Ansys Technical Support, go to the Ansys corporate Support website,
http://www.ansys.com/Support. You can also contact your Ansys account manager in order to
obtain this information.

All Ansys software files are ASCII text and can be sent conveniently by e-mail. When reporting
difficulties, it is extremely helpful to include very specific information about what steps were
taken or what stages the simulation reached, including software files as applicable. This allows
more rapid and effective debugging.

Help Menu
To access help from the Help menu, click Help and select from the menu:
* [product name] Help - opens the contents of the help. This help includes the help for the
product and its Getting Started Guides.
* [product name] Scripting Help - opens the contents of the Scripting Guide.

« [product name] Getting Started Guides - opens a topic that contains links to Getting
Started Guides in the help system.

Context-Sensitive Help

To access help from the user interface, press F1. The help specific to the active product (design
type) opens.

You can press F1 while the cursor is pointing at a menu command or while a particular dialog
box or dialog box tab is open. In this case, the help page associated with the command or open
dialog box is displayed automatically.
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1 - Introduction

This document is intended as supplementary material to Icepak for beginners and advanced
users. It includes instructions to assign an excitation in a Maxwell design and create and solve
an Icepak design based on the same geometry.

This chapter contains the following topic:

» "Sample Project - The Coil and Plate" below

Sample Project - The Coil and Plate

In this project, you will learn how to perform Maxwell to Icepak coupling. Maxwell calculates the
EM losses, and Icepak solves for thermal fields.

Copper Coil Insulation

Copper Plate

Figure 1-1: Coil and Plate

Introduction 1-1
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2 - Run the Maxwell Simulation

This chapter contains the following topics:

* Open the Project

+ Review the Maxwell Design

« Analyze the Maxwell Design and Report Losses

Open the Project

This chapter contains the following topics:

¢ Launch the Ansys Electronics Desktop

Launch the Ansys Electronics Desktop

A shortcut of the Ansys Electronics Desktop application appears on your desktop once the applic-
ation is installed.

Set 3D Ul Options

Ensure that the new view orientation scheme introduced in release 2024 R1 is not being used,
since the instructions and images in this guide are based on the legacy orientation scheme.

1. From the menu bar, click View > Options.
The 3D Ul Options dialog box appears.

2. Ensure that Enable Legacy View Orientation is enabled:

Run the Maxwell Simulation 2-1
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3D Ul Qptions

General | 3D Modeler Graphics |

[T Stereomode  (Affects only the newly created windows)
I Drag Optimization
[+ Show Ansys logo

Default Color Key height 6 (Maximum number of values
displayed)

When there is a selection

[v Selection always visible

[v Settransparency of selected objects |T
[+ Settransparency of non-selected objects IT

Default Rotation About

(" Model Center (~ Current Axis

(& ScreenCenter ( Cursor
Middle Mouse Button Drag
® Rotate " Pan (~ Zoom
Gradual View Change
[+ Animate
Animation Duration
I o o 500 msecs

[v Enable Legacy View Orientation |

OK | Cancel

3. Click OK.

Open the Project

N

1. On the Desktop ribbon tab, click & Open Examples. Then:

a. Inthe Open dialog box that appears, click the parent folder icon (1) once to move
up one level above the Examples folder.

b. Double-click the Help folder and then the Icepak folder.
c. Selectthe file Coil_Plate_Maxwell.aedt and click Open.
2. The model is displayed in the 3D Modeler window.

Run the Maxwell Simulation 2-2
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Figure 2-1: Coil and copper plate model in the 3D Modeler window

3. From the File menu, select Save As, and save the project in the desired working dir-
ectory.

Review the Maxwell Design

1. Inthe history tree, expand Model > Solids > copper_temp, FR4_epoxy, and vacuum
and review the component geometry.

=g Model

57 Salids

-4 copper_temp

: ._P coil

: &4 plate

E! FRA_epoxy

._.,_f' nomex

E! Wacuurm

E-3 Sheets

- terminal
712, Coordinate Systems
f-&=% Planes
i€ Lists

+1-...I51

()

Figure 2-2: History tree

Note: The coil and plate material assignment is copper_temp, and the insulation is set to
FR4 _epoxy. Right-click on a material and select Properties to view a material's various
properties.

2. From the Maxwell 3D menu, select Solution Type. Note that the solution type is set to
Eddy Current and click OK.

Run the Maxwell Simulation 2-3
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Solution Type: Coil_Plate_Maxwell - Maxwell30..,

M agnetic:
" Magnetostatic
{* Eddy Current

" Transient

r

Electric:
" Electrostatic
" DC Conduction
-
" Electic Transient

" AC Conduction

k. | Cancel

Figure 2-3: Solution Type dialog box

3. Inthe Project Manager, expand Excitations and select Current1.
4. Inthe Properties window, note the Evaluated Value.

Properties o =
Mame Value | Linit | Evaluated Value
Mame Cument 1
Type Curmrent
Cument SCument J00A
= 5olid Solid
Phase 0 deg (deg

Direction Paint into terminal

Maxwel 30

Figure 2-4: Properties window - Current1

Run the Maxwell Simulation 2-4
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Analyze the Design and Report EM Losses

1. Inthe Project Manager, expand Analysis.

©c © © N

Right-click on the solution setup (Setup1) and select Analyze to run the Maxwell sim-
ulation.

Right-click Setup1 and select Convergence.
Change the View to Plot and, from the Y: drop-down list, select Energy Error [%].

Note: When the simulation is complete, a message is displayed in the Message Manager
indicating normal completion.

After the simulation is complete and you're finished reviewing the convergence plot, click
Close.

From the Maxwell 3D menu, select Fields > Calculator to open the Fields Calculator.
Under Input, click Quantity and select EMLoss.

Click Geometry, select Volume, select AllObjects, and click OK.

Under Scalar, click Integrate (.[ ).
Under Output, click Eval. The EM loss is calculated.

Note: The EM loss is displayed in Watts.

Run the Maxwell Simulation 2-5
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11.

B Fields Calculator

M amed Expressions:

Caontext: Mawwell 30D esignl

Done

M ame | ~ Solution: |Setup1 - Lasthdaptive j
Mag_H MaglatPt Field Type: | Fields ]
tag B M aglatP
Mag_. MaglétPt | Deletes | || Freq |50kHz =]
b ag_J st b aglatPh Phase |Elu:leg j
tan F banlftRE
< >
add .| |
Litrary: Load From... | Save To. | Change Y arable Walues...
Scl: Integratelyolumefsl0bjects), EM-Lozs]
Push | Pop | Rllp | RIDn | Exch | Clear | Unda |
| npt General Scalar Yectar Outpuit
Quantity ¥ + | Vec? ¥ | Scal? ¥ | " alue
eometmy... I | 1/ | b atl... |
Constant ¥ | * | Pow | Mag | Write. .
Mumber... | / | g | Dot | Export... |
Functiar. .. | Meqg | Trig * | Crozz |
Geom Settings...| sbs | dd * | Divg |
Read... | Smoath | g I Curl |
Comples ¥ | bin * | T angent |
Damain | b am ¥ | MNarmal |
v | UnitVe: ¥ |
Ln | #Fom ¥ |
Log

Figure 2-5: Fields Calculator

Confirm the EM loss, and click Done to close the Fields Calculator.

Run the Maxwell Simulation 2-6
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12. From the File menu, select Save.

Run the Maxwell Simulation 2-7
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3 - Prepare and Run the Icepak Sim-
ulation

This chapter contains the following topics:
+ Set Up the Icepak Design

» Assign Thermal Boundary Conditions

¢ Set Solution Type

» Define Design Settings
+ Add a Solution Setup
* Generate a Global Mesh

* Run the Icepak Simulation

Set Up the Icepak Design

1. Inthe history tree, right-click Model and select Select All.

S oI j
£ Solids Expand All
£ 4 air Collapse Al
L RO F
=-8F copj History Tree Layout »
B < Select Al
i B0 Select Objects ]
£ FRA_
H-L T Group »
—-3 Sheet
= Sneets View >
+--3 term
m-le, Coerdinate Render »
=4 Planes T— — -
-84 Lists }

Figure 3-1: History Tree

2. From the Edit menu, select Copy to copy all of the geometry and material information.
Alternatively, you can press Ctrl + C to copy the geometry.

3. On the Desktop ribbon, click Icepak.

Prepare and Run the Icepak Simulation 3-1
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Project Manager o =

E--@ Coil_Plate_Maxwell*
- IcepakDesignl (SteadyState)*
E@ Maxwell30Design 1 (EddyCurrent)
.E, 30 Components
----- fils Model
- [9 Boundaries
B34 Excitations
LB Currentl
ﬁ Parameters
G-B8 Mesh
[—]ﬁ Analysis
e ﬁ Setupl
Eﬂ--@ Optimetrics
=-F Results
Eﬂ---ﬁ Field Overlays

@-[Z7] Definitions

Figure 3-2: Project Manager

4. Right-click in the 3D Modeler window and select Edit > Paste. The geometry from the
Maxwell design is inserted into the Icepak design. Alternatively, you can press Ctrl + V to
paste the geometry.

5. On the Draw ribbon, click Fit All. Alternatively, you can press Ctrl + D to fit the geometry.

|| I . Cut  ¥) Undo @ Select: Object - ¥ @ +} Pan |FitAII

23 Copy [ Redo (8 SelectbyName @ & < Rotate ~ Fit Selected
Save Zoom

[& Paste X Delete @ - [ orient -
Desktop View Draw MModel Simulation Results Automation

Figure 3-3: Draw ribbon - Fit All

Prepare and Run the Icepak Simulation 3-2
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Figure 3-4: Coil and Plate Geometry in Icepak Design
Note: The Region geometry (computational domain) is automatically created.

6. Inthe history tree, expand Model > Solids >Air > Region and select CreateRegion.

7. Inthe Properties dialog box, edit the Value for -Z Padding Data and then +Z Padding
Data as shown in the following figure to expand the computational domain in the direction
of gravity for natural convection analysis.

Note:

Ensure that you enter padding values for -Z Padding Dat before +Z Padding
Data.

Prepare and Run the Icepak Simulation 3-3
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10.

Properties: Coil_Plate_Maxwell - lcepakDesignl - Modeler it
Command
Mame Value Unit | Evaluated Value Description
CreateRegion
Coordinate Sys... Global
+¥X Padding Ty... Percentage Offset
+¥ Padding D... 50 50
-¥ Padding Type Percentage Offset
-* Padding Data 50 80
+f Padding Ty... Percentage Offset
+Y Padding D... 50 50
-f Padding Type Percentage Offset
=Y Padding Data 50 80
+7 Padding Ty... Percentage Offset
+Z Padding D... | 250 250
N -£ Padding Type Percentage Offset
| |-Z Padding Dataf 100 100
[ Show Hidden

o |

Cancel Applhy

Figure 3-5: Properties window - CreateRegion

Click OK to apply the changes and close the dialog box.

In the history tree, right-click copper_temp and select Properties to examine the thermal
material properties.

After reviewing the properties, click OK.

Prepare and Run the Icepak Simulation 3-4
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Select Definstion k4

Materisls | Materal Fiters |

Sanrch Paramelsrs
Search by Hame Search Citeda Lirades [ Show Project defirtions [ Salect all lbrarias
| % by Name " by Propesty | [[ays] Materias J
| I:_-r: ative Pemitivity _-'l
Cu-Brass Syalibrary Materials 130 8500 390
| [cu-BrassimieCast) SyaLibeary Materials 120 0 180
| | Cu-BrassiMoldfomed) SyaLibrary Matanals 120 0 380
| |Cu-Brass-30%2n SyaLibeary Matevials 109 8522 385
I ou-Brenze Syslibeny Matesisls BES 8800 %0
| [CuConstanten SysLibeary Matenals 5 8900 180
™ |CuGeaman Splbewy  Mateigls 25 8618 1
| |Cu-Pure Syalibrary Matenals W76 8333 197
[ |cu-pure_Ret SyaLibrary Matenals 401 85333 4167 .
L 4 i - : o B - ¥
View/Edt Matesials.. | AddMaterial. | Clone Materialts) Remove Materialis) | Expor to Lbrary... |

[ o | = |

Figure 3-6: Select Definition dialog box

Assign Thermal Boundary Conditions

Assign an Opening
1. Press F to enter face selection mode.
2. Inthe 3D Modeler window select all six sides of the Region geometry.

Note: Use the middle mouse button or the control key and the Rotate tool on the Draw rib-
bon to select all six faces.

Prepare and Run the Icepak Simulation 3-5
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Figure 3-7: Sides of Region geometry

3. Right-click in the 3D Modeler window and select Assign Thermal > Free > Opening.
4. Inthe Opening Thermal Model dialog box, retain the default settings and click OK.

Assign the EM Volume Loss

1. Inthe history tree, select coil, plate, and nomex using the control key.
=g Model
B4 Solids
o4 air
247 Region
- CreateRegion
- copper_temp
|_? coil
el plate
= -4 FR4_epoxy
o
=3 Sheets
I:I terminal
-1, Coordinate Systerns
4% Planes
-4 Lists

Prepare and Run the Icepak Simulation 3-6
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Figure 3-8: History tree - EM loss selection

2. Right-click in the 3D Modeler window and select Assign Thermal > EM Loss.
3. Inthe Setup Link dialog box, select the Use This Project check box.

4. Onthe Variable Mapping tab, click Map Variable by Name to compare the source
design variables to the Icepak design variables. Any variables with the same name are
mapped so that the source design conforms to the Icepak design.

5. Click OK.
6. Inthe EM Loss dialog box, enter VolumeLoss as the Name.

7. Ensure the coil, plate, and nomex are listed under Volume. If they are not, drag them
under Volume to designate a volume loss.

8. Click OK.
Project Manager I =
E--@ Coil_Plate_Maxwell*
5 IcepakDesignl (SteadyState)*
é 3D Components
----- £ Model

E-EF Thermal

...... :j Opening1

]-s&= VolumeLloss

----- &&= Volume

@ Optimetrics

----- Results

----- % Field QOverlays

]@ Manowell30Design 1 (EddyCurrent)
i1 Definitions

(|

1

Figure 3-9: Project Manager - Thermal Boundary Conditions

9. From the File menu, select Save.

Create a Face Monitor

To check the temperature of a specified face during a solution, create a monitor surface and
assign a face monitor to it.

1. Press F to enter face selection mode.
2. Inthe 3D Modeler window, select and right-click the top surface of the coil.

Prepare and Run the Icepak Simulation 3-7
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Figure 3-10: Face Selection

3. From the right-click menu, select Assign Monitor > Face.

4. Inthe Monitor Setup dialog box, select Temperature and click OK. The face monitor
appears under Monitor in the Project Manager.
Project Manager o =
E|-- Coil_Plate_Maxwell*
- IcepakDesignl (SteadyState)*
é 3D Components

H-EF Thermal

=-E5 Moritor

- E FaceMonitor 1

- Mesh

..... SF Analysis

- [E Optimetrics

..... Results

----- ﬁ Field Overlays

- Maxwell3DDesign 1 (EddyCurrent)
r|--[L] Definitions

(|

||

Figure 3-11: Project Manager - Monitor

Set Solution Type

Specify the design’s solution type as follows:
1. Click Icepak>Solution Type.
The Solution Type dialog box appears.

2. Ensure that Steady State and Temperature and Flow are selected and click OK.

Prepare and Run the Icepak Simulation 3-8
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Solution Type: Coil_Plate_Maxwell - lcepak...,

Solution types
(¥ Steady State

" Transient

Problem types
{* Temperature and Flow

" Temperature Only
" Flow Only

[ Save az default

| k. | Cancel |

Figure 3-12: Solution Type

Define Icepak Design Settings

Specify the project design settings as follows:

1. Click Icepak>Design Settings.

2. Onthe Gravity tab, ensure the Gravity Vector is set to Global::Z and Negative as
shown in the following figure.

lcepak Design Settings >

Ambient Condtions  Gravity l‘-.-’aliu:latiu:uns] Export Seﬂings] Mesh ]

Gravity Vector |GI-:|I:|aI::Z j
(" Positive

(+ MNegative

Ok | Cancel

Figure 3-13: Icepak Design Settings dialog box

Prepare and Run the Icepak Simulation 3-9
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3. Retain the default settings on the other tabs and click OK.

Add a Solution Setup

Create a solution setup, in which you specify general and advanced solution settings.

1. Inthe Project Manager, right-click on Analysis and select Add Solution Setup.
2. Onthe lcepak Solve Setup Dialog General tab:

¢ For Maximum Number of Iterations, enter 300.

« Under Flow Regime, retain the default selection of Laminar.

« Under Radiation Model, select Discrete Ordinates.

+ Select Include Gravity.

Prepare and Run the Icepak Simulation 3-10
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lcepak Solve Setup >

General | Convergence ] Solver Settings ] Radiation ] Defaults ]

Name (Setup1 v Enabled

Maximum Mumber of kerations |3,[;.|}

Problem Types
[v Temperature [v Flow

Flow Regime

{* Laminar " Turbulent

Radiation Model
" Off {* Discrete Ordinates " Ray Tradng

I+ Indude Gravity

-

lUse Defaults HPC and Analysis Options... ‘
Solve Setup Defaults ¥ | QK | Cancel | Help |

Figure 3-14: Icepak Solve Setup Dialog - General tab

3. Onthe Solver Settings tab:

« Under Initial Conditions, enter 0.001 as the Z Velocity and retain the unit m_per_
sec. Generally, if you solve a natural convection problem, the initial condition
should be a small value in the opposite direction of gravity because the force driving
the flow is weak to proceed with the calculation.

* Click Advanced Options.

4. Inthe Advanced Solver Settings dialog box:

* ForPressure, enter 0.7 for Under-relaxation and select Body Force for Dis-

cretization Scheme.
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Note:
Adjust under-relaxation factors in advance because a calculation tends to

be unstable in case of natural convection.

* For Momentum, enter 0.3 for Under-relaxation.
* Retain the default Linear Solver Options and click OK.
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Advanced Solver Settings d

Under-relaxation Discretization Scheme

Pressure I 0.7 IEudy Force ;I

Momentum I 0.3 IFirst ;I

Temperature I 1 IFirst ;I [T secondary Gradient
Turbulent Kinetic Energy I 0.8 IFirst ;I

Turbulent Dissipation Rate I 0.8 IFirst ;I

specific Dissipation Rake I 0.8 IFirst ;I

Discrete Ordinates IFirst ;I

Joule Heating I 1

—Linear Solver Options

Termination Residual Reduction

Type Criterion Tolerance Stabilization

Pressure v =] fo1 [0.1 |Mone 4
Momentum [flex =] 0.1 [0.1
Temperature |F | | 0.1 | 0.1 |None |
Turbulent Kinetic Eneray  |[flex ~| ||:|.1 ||:|.1
Turbulent Dissipation Rate  [flex ~| ||:|.1 ||:|.1
Specific Dissipation R.ate [ flex -] | 0.1 | 0.1
Jaule Heating |F =] |1=09 [ 1e-09 None ~]
Maximum Cydles [30

I™ Coupled pressure-velocity formulation

20 profile interpolation method |1nverse Distance Weighted |

Use Defaults |
Ok I Cancel |

Figure 3-15: Advanced Solver Settings
5. Onthe Radiation tab:
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« Under Iteration Parameters, enter 5 for Flow Iterations per Radiation Iteration.

¢ Under Angular Discretization, enter 2 for Theta Divisions, Phi Divisions, Theta
Pixels, and Phi Pixels.

Note: For coarse models without angled faces, a value of 1 is acceptable, and for
fine models with angled faces, a value of 2 or 3 should be used. Note that increas-
ing the angular discretization has a large impact on overall CPU time.

lcepak Solve Setup

General Cnnuergence] Solver Settinge  Radiation lDefauhs]

fteration Parameters

Flow lterations per Radiation teration |5
Angular Discretization

Theta Divisions: |2

Phi Divisions: |2

Theta Pixels: |2

Phi Pixels: 2

lse Defaults

Solve Setup Defaults ¥ | oK | Cancel Help

Figure 3-16: Icepak Solve Setup Dialog - Radiation tab

6. Click OK to save the settings. The solution setup is added under Analysis in the Project
Manager.

7. From the File menu, click Save.
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Generate a Global Mesh

When the model geometry is finished, you can mesh the model. In this example, you'll create a
global mesh using the advanced mesh settings.

View Global Mesh Settings

1. Inthe Project Manager, right-click on Mesh and select Edit Global Region.
2. Inthe Mesh Region dialog box, retain the default settings on the General tab.
3. Onthe Advanced tab select User specified and edit the following settings:

¢ Under Maximum Element Size, enter 2 mm for X, Y, and Z.

¢ Under Minimum Gap, enter 0.1 mm for X, Y, and Z.

« Under Multi-level meshing, select Enable and enter 2 for Max Levels and 1 for
Buffer Layers.
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Mezh Region >
General Advanced l Defaults ]

v User spedified

Maximum Element Size Minimum Gap

X |01 |mm |
v o1 |mm |
z 0.1 |mm |

L L L

Pl
|
El

E

Mesh Parameters
Multi level meshing

Min. elements in gap 3 [v Enable

Min. elements on edge | 2 Max, Levels 2
Buffer Layers 1

Max size ratio

1T

[ Mo O-Grids [+ Enforce MLM in all objects
| Allow stair-stepped meshing i* D ™
[¥ Enable min. gap override [+ Uniform mesh parameters

* Average [ XYZ Max. Sizes

Ise Defaults

Cancel

Figure 3-17: Mesh Region dialog box - Advanced tab
4. Click OK.

Create a Mesh Operation

Create a mesh operation to specify a division level for the selected objects. The mesh operation
setting allows to uniform the mesh size of the surface.

In the history tree, select colil, plate, and nomex.

Right-click and select Assign Mesh Operation.

In the Mesh Operation dialog box under Level, enter 2 for Max.

Click OK.

Ao bd-=
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Generate and Examine the Mesh

1. On the Simulation ribbon, click Generate Mesh. WWhen the mesh operation is complete,
the mesh loads and the Mesh visualization dialog box appears.

2. Inthe Mesh visualization dialog box under Mesh display on, select Geo-
metry/Boundary selection.

3. Inthe history tree, select coil, plate, and nomex to display the mesh for the selected
objects.

4. On the View ribbon, click the Isometric orientation option it from the Orient drop-down
list.

e T
. o

Figure 3-18: Global Mesh

5. Inthe Mesh visualization dialog box, click the Quality tab and toggle between Face
alignment, Volume, and Skewness, noting the Min value and Max value for each.

Note: The following are targets value for face alignment and skewness that increase the
probability of simulation convergence and accurate results.
* Face alignment: >0.05
e Skewness: >0.02
6. Click Close to close the Mesh visualization dialog box.

Run the Icepak Simulation

1. Inthe Project Manager under Analysis, right-click Setup1 and select Analyze.

2. Right-click on Setup1 again and select Residual to open the Solutions dialog box, where
you can view the solution residuals as they are updated with each iteration.
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Figure 3-19: Solutions Dialog Box - Residual tab

3. Click the Thermal Monitor tab and review the monitor data.
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Figure 3-20: Solutions Dialog Box - Thermal Monitor tab

4. Click the Profile tab and review the EM loss data.
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Figure 3-21: Solutions Dialog Box - Profile tab
5. Click Close.
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4 - Postprocess the Icepak Simulation

This chapter contains the following topics:
» Create Field Plots
* Create a Fields Summary

Create Field Plots

Create a Temperature Field Plot

1. Inthe history tree, select coil, plate, and nomex.
2. Right-click on the selection and select Plot Fields > Temperature > Temperature.

w

In the Create Field Plot dialog box, retain the default selections under Quantity and
In Volume.

Select the Plot on surface only check box.

Click Done.

Right-click on the Temperature legend and select Modify.

On the Scale tab under Number Format, select Decimal for Type and enter 6 for Width.
Click Set as default and then Close.

© N o g b
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Figure 4-1: Temperature Field Plot

Create a Plane

In order to display velocity on a plane cut, you must first create a plane. The plane will be in the
middle of the model in the X direction.

1. On the View ribbon, click the Isometric orientation button
list.

from the Orient drop-down

2. Onthe Draw ribbon, click the Draw Plane button & .

3. Inthe 3D Modeler, hover the cursor over the center of the model along with X plane.
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Figure 4-2: Plane creation

4. HoldY, move the cursor up along the Y plane and click. The new plane displayed under
Planes in the history tree.

Create a Velocity Vector Plot

1. Inthe history tree, expand Planes and select the plane you created.

2. Inthe 3D Modeler window, right-click and select Plot Fields>Velocity>Velocity
Vectors.

3. Inthe Create Field Plot dialog box, retain the default selection of Velocity Vectors under
Quantity and click Done. Velocity vectors are displayed on the plane.

Note: Click and drag the Velocity colorkey to also display the Temperature colorkey.
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Figure 4-3: Velocity vectors on a plane

Create a Fields Summary

/

Velocity
[m_per_sec]

02460
D2132

0.1968
01804
01640
0.1476
0.1312

. 0.1148
0054
0.0820
0.0855
0.0482
00328
0.0164
0.0000

Verify the energy balance using the Fields Summary report. The mapped loss is the only source
of heat for the model. For a well converged solution, the heat dissipated from the system should

be very close to the heat generated in the system.

On the Results ribbon, click Create Fields Summary.
In the Setup Calculation dialog box under Entity, select Opening1.
Under Quantity, select HeatFlowRate.

BN =

Under Side, select Adjacent.
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Figure 4-4: Setup Calculation
5. Click the Add drop-down button and select Add as a Single Calculation.
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Figure 4-5: Fields Summary

Post process the Icepak Simulation 4-6
Ansys Electromagnetics Suite 2024 R2 - © ANSYS, Inc. All rights reserved. - Contains proprietary and confidential

information of ANSYS, Inc. and its subsidiaries and affiliates.




	Table of Contents
	1 - Introduction
	2 - Run the Maxwell Simulation
	Open the Project
	Launch the Ansys Electronics Desktop
	Set 3D UI Options
	Open the Project

	Review the Maxwell Design
	Analyze the Design and Report EM Losses

	3 - Prepare and Run the Icepak Simulation
	Set Up the Icepak Design
	Assign Thermal Boundary Conditions
	Assign an Opening
	Assign the EM Volume Loss

	Create a Face Monitor
	Set Solution Type
	Define Icepak Design Settings
	Add a Solution Setup
	Generate a Global Mesh
	View Global Mesh Settings
	Create a Mesh Operation
	Generate and Examine the Mesh

	Run the Icepak Simulation

	4 - Postprocess the Icepak Simulation
	Create Field Plots
	Create a Temperature Field Plot
	Create a Plane
	Create a Velocity Vector Plot

	Create a Fields Summary


