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Getting Started with Icepak®: Transient Simulation

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 L.
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Getting Started with Icepak®: Transient Simulation

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 define transient settings, solve, and analyze a simple heat pipe
model.

This chapter contains the following topic:
+ Sample Project - The Heat Pipe
Sample Project - The Heat Pipe

In this project, you will learn how to define a dataset and assign transient settings. Icepak solves
conservation equations of mass, momentum, and energy to provide flow and thermal fields.

Figure 1-1: Heat Pipe

Introduction 1-1
Ansys Electromagnetics Suite 2025 R1 - © ANSYS, Inc. All rights reserved. - Contains proprietary and confidential

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



Getting Started with Icepak®: Transient Simulation

PDF layout 1-2
Ansys Electromagnetics Suite 2025 R1 - © ANSYS, Inc. All rights reserved. - Contains proprietary and confidential

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



Getting Started with Icepak®: Transient Simulation

2 - Set Up the Project

This chapter contains the following topics:
¢ "Launch the Ansys Electronics Desktop" below
+ Setthe Solution Type

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:

Set Up the Project 2-1
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30 Ul Opticns >

General | 3D Modeler Graphics |

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

Default Color Key height ] (Maximum number of values
efault Color Key heig| 6 e

When there is a selection
[+ Selection always visible
[+ Settransparency of selected objects 01

[+ Settransparency of non-selected objects 049

Default Rotation About

(" ModelCenter (™ CumentAxis (& ScreenCenter (" Cursor

Middle Mouse Button Drag

® Rotate " Pan (~ Zoom
Gradual View Change
[+ Animate

Animation Duration

I 500 msecs

[v Enable Legacy View Orientation |

OK | Cancel

3. Click OK.

Open the Project

- |

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 Heat_Pipe_Geometry.aedt and click Open.
2. The modelis displayed in the 3D Modeler window.

Note: You can hide the grid by selecting View > Grid Settings and then selecting
Hide in the Grid Spacing dialog box. Also, from the View > Coordinate Systems
menu, you can hide the large coordinate triad and display a smaller coordinate triad
in the bottom of the 3D Modeler window.

Set Up the Project 2-2
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Figure 2-1: Heat Pipe model in the 3D Modeler window

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

Set Solution Type

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

2. Under Solution types, select Transient.
3. Under Problem types, ensure Temperature and Flow is selected and click OK.

Note:

To automatically set Transient as the default solution type for new designs,
select Save as default

Set Up the Project 2-3
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Solution Type: Heat_Pipe_Geometry - Heat_... X

Solution types
(" Steady State

{* Transient

Problem types
* Temperature and Flow

" Temperature Only
" Flow Only

[ Save as default

| aF. | Cancel

Figure 2-2: Solution Type
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3 - Define Transient Simulation Settings

Certain boundary condition and native 3D component parameters can be defined as transient. In
this simulation, the block power is transient. We'll also examine the fan component's Transient
Strength option.

Note:

Refer to Transient Thermal Properties Dependency in the main Icepak help for a list
of which boundary condition and native 3D component parameters can be defined as
transient.

This chapter contains the following topics:
+ Review the Piecewise Linear Dataset

¢ Assign the Piecewise Linear Dataset

* Review the Transient Fan Option

Review the Piecewise Linear Dataset

This transient simulation uses a piecewise linear variation function to define time-dependent
power in the block object. Perform the following steps to review the dataset that specifies the
piecewise linear power.

1. From the Icepak menu, select Design Datasets.

2. Inthe Datasets dialog box, select the ds_pwr dataset and click Edit.
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Edit Dataset

Hame |ds_|:awn

Cosidinates--Chek on header to change urit

el

¥ [s] Y
o 03
e 05
|0 08
16 1
| 75
:2-3 3
| W
|
Append Rows... |
[ ok | Cancel |

Swap X Data lenport D atased Espeort Datazet
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3.00
250
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- 'I.SEII—E
100

0.50
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X [s]

3. Note the X and Y column values. The X column is specified in seconds, and the Y axis spe-
cifies the multiplier to be applied to the assigned boundary condition's total power value. In
this project, the dataset is assigned to the block 1 boundary condition. In the next section,
you will assign transient power to the block and review the total power values at the spe-

cified time intervals.

4. Click Cancel to close the Edit Dataset dialog box.
5. Click Done to close the Datasets dialog box.

Assign the Piecewise Linear Dataset

Assign transient power to the block boundary condition using the existing dataset.

1.

N o ok w DN

In the Project Manager, expand Thermal to view the assigned Icepak boundary con-

ditions.

Double-click block_1.
For Total Power, enable the check box and select Transient from the drop-down list.
Click Edit to open the Total Power - Transient Variation dialog box.

For Variation function, select Piecewise Linear.

For S0, enter 25 W.

For Variation, select ds_pwr.

3-2
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8. Click Apply to assign the piecewise linear dataset to the variation function. The graph is
updated with the curve.

Total Power - Transient Variation >

Variation function |F'ieu:ewise Linear j
S(t) =50 =f{t)

50 | 25 Wi |

Variation | ds_pwr j

Total Power [W]
oY
]
]
[ ]
|

UUU LI L | T T T T | T 17T | LI I | I T T T T I T 17T
0 & 10 15 20 25 30

Time [5]

Ok | Apply | Cancel

9. Click Ok to close the Total Power -Transient Variation dialog box.
10. Click OK to close the Block Thermal Model dialog box.

Review the Transient Fan Option

This model also includes a fan native 3D component. Open the fan properties to review its tran-
sient option, Transient Strength.

1. Inthe Project Manager, expand 3D Components.
2. Right-click fan_1_1 and select Edit Definition.
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3. Onthe Property tab, click the check box next to Transient Strength.
4. Review the Transient Strength - Transient Variation dialog box. Note the Variation func-

tion options.
Transient Strength - Transient Yariation *
Variation function |F‘iecewise Linear ﬂ

S(t) =50 =f{t)
50 |1 | -]
Variation | ﬂ

=
-

Time [ns]

Ok | Apply Cancel

5. This simulation does not include Transient Strength, so click Cancel to close the Tran-
sient Strength - Transient Variation dialog box.

6. Click Cancel to close the Fan Component dialog box.
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4 - Review the Solve Setup and Run the
Analysis

Before running the analysis, review the available transient options in the solve setup.

This chapter contains the following topics:

+ Review the Solve Setup
* Run the Analysis and Monitor the Results

Review the Solve Setup

1. Inthe Project Manager, expand Analysis.
2. Double-click Setup1 to open the Icepak Solve Setup Dialog.

3. Onthe General tab, enter the settings under Transient Setup. The duration of the sim-
ulation is 30 seconds with a time step occurring every 2 second, and 150 iterations will
occur for each time step.
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lcepak Solve Setup >

General | Save Fields | Convergence ] Solver Settings ] Defaultz ]

Mame |58'EUD1 [ Enabled

Transient Setup
Start |0 ls

Stop |30 ls
Time Step | 2 |5 | . _I
Iterations f Time step 150 Preview

Problem Types

Led Led Lo

[v Temperature v Flow

Flow Reqgime
" Laminar f¢' Turbulent Options |

Radiation Model

¥ Off {" Discrete Ordinates " Ray Tradng

[ Indude Gravity

Use Defaults HPC and Analysis Options. .. ‘
Solve Setup Defaults ¥ | oK | Cancel | Help |

4. Click Preview to display the Variations Preview dialog box, which shows all parameters

defined as transient for the analysis. The block object's transient power is displayed.
Close the dialog box.
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B Vanations Preview b4

= Vi 75.00

[+ Total Power:blad:_1

Tolal Powerblock_1 [W]

005 T T T T T
1] 5 10 15 20 25 30

£ 3 Time(s)

5. Onthe Save Fields tab, enter 1 to ensure that fields for post-processing will be saved
every time step. Note the Varying option, which allows you to save fields data at varying
intervals using a transient variation function.
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lcepak Solve Setup

General Save Fields | Convergence | Solver Settings] Defauhs]

Field save times ...

" Maone

* Every 1 Steps
™ Varying

Use Defaults

Solve Setup Defaults ¥ | oK | Cancel | Help |

6. Click OK to close the Icepak Solve Setup Dialog.

Run the Analysis and Monitor the Results

1. Inthe Project Manager, right-click Analysis and select Analyze.
2. Right-click Setup1 and select Thermal Monitor to open the Solutions dialog box.

3. Note the X axis on the monitor graph is Time(s). The graph displays the monitor tem-
perature data at each time step.
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B Splutions: Hest_Pipe_Gesmetry - Heat_Pips - O *

Sirvalstiorn: [setupt |

st | -l

Profie | Residusl Themal Marter | Flow Monor |

10750 -
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= [# Pontvonitor 2
[ Temparabse

B250 —

T0.00

57.50

45.00

Menitors - Temperature [cel]

3250

R R T S IR
0 5 10 15 20 25 30

Time [s]

_ O |

Click the Flow Monitor tab to review the monitor flow data at each time step.
1 Solutions: Heat_Pipe_Geametry - Heat_Pipe - o =

Sirnudation: [Getupt |

Deesign Vasiation: | 1= |7

Profie | Residual | Themal Montor Flow Mander |

1.50

= a0 o
o 2 i

=
=
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o
2
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L=
wn
-
(=]

4-5
Ansys Electromagnetics Suite 2025 R1 - © ANSYS, Inc. All rights reserved. - Contains proprietary and confidential

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




Getting Started with Icepak®: Transient Simulation

5. Click Close.
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5 - Post-process the Solution

After the analysis is compete, post-process the results to review temperature data at the various
time steps.

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

e Create a Temperature Plot

* Animate the Temperature Plot

Create a Fields Summary

Create a fields summary report to display the temperature of the block at each time step.

In the Project Manager, right-click Field Overlays.
Select Create Fields Summary.
In the Fields Summary dialog box, select All times in the Time drop-down list.

hwwDh =

In the Setup Calculation dialog box, retain the selections for Entity Type, Geometry
Type, and Side.

5. Under Entity, select block_1.
6. Under Quantity, select Temperature.

5-1
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B Setup Calculation — et
Enrttity Type: * Boundary © Object
Geometry Tope: * Surface " Yalume

Side
" Default " adjacent

[ Include all surface meshes

HeatFlowR ate
HeatFlux

bl azzFlu
SurfPreszsure

R adiationFlus
SurfTemperature
Surfldw

Surfldy

Surfldz
YigoocityR atio
o all'Fluz W

Aadd ¥ Cloze

7. From the Add drop-down list, select Add as a Single Calculation.
8. Inthe Fields Summary dialog box, review the temperature of the block at each time step.
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B Fields Summarny: Heat_Pipe_Geometry - Heat_Pipe - e
Iyt s:
Sokution: |Eet1.n1 - Trarsient j Tins =
Design Vasiation: | Kominal =l
Calculations:
Tire | Evity Type | Gecenetry Type | Entity | Quanbly | Side | Momal | Min | Max | Mean | Stdev & Saiep
(s Boundary | Surace block_1 |Tempessture[C] Defauk 20 20 .1 ]
28 Boundary  Swuiace block_1 Temperature]C] Diefauk N7 F2IE5 I2275 D0EFELE
45 Bounday  Sursce block_1 | Tempe:sture[C] Diefauk 349425 35402 353689 004z2e Laanil J
Bz Boundany Surface block_1 TemperatureC] Defauk ITEIG IWEME M6 04T Smvp ms Tomplsta
B: Bounday | Sudace bhock_1  TemperaturelC] | Defaul 405335 412083 4115 (005793 . '
— oad Templais
10 Boundary | Swiace block_1 | Tempesatue{C] Defauk 43454 442242 441575 00SE1110 —
123 Boundary  Surace block_1 Tempetature]C] Doefauk 454803 463155 46.2430 QUOTIEAT
145 Boundary  Swilace block_1 |Tempesatwe[C] Defauk ATA414  4B3139 482358 Q07752
16z  Bounday Surface block_1 Temperature]C] Diefauk 4B881 49833 497518 DUEEAEND
18 Boundary  Sursce block_1 | Tempersture[C] Defauk ETEO24 BA 2406 EA0%% 0140474
20z Boundary | Surdace block_1 | Temperature[C] | Diefauk TOBHE2 |TTEZE4 77E5E9 Q168494 ¥
L >
Apply and Export .| oK. | Cancel

9. Click OK.

Create a Temperature Plot

In the history tree, expand Solids.

N

Expand material_1, material_3, and material_4.

w

Press the Shift key and select all geometry under material_1, material_3, and material_
4.

Right-click in the 3D Modeler window.
Select Plot Fields > Temperature > SurfTemperature.
Under Intrinsic Variables, select a Time of 24s.

No g~

Select Plot on surface only.
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Create Field Plot

[ Specify Mame |SurfTemperature'|

[ Specify Folder |Temperature

Dezign: Heat_Pipe
Context

S olution: |Setup‘| : Trangient

4]

Field Type: |Fields

[ntrinzic Y ariables

L]

Time |243

Save Az Default |

>
Fieldz Calculator ... | Surface Smoothing ...

Category: | Standard -
[ uantiby I Yolume

Preszsure » |Redgion ~
SurfPressure block_1

Temperature block_5
SurTenpesiue — TS

Welocity Yectors piped

Iw pipel

Iy pipe3

z Jaint

Surfelocity Yectors Jaintz

Surflds Baze_1

SurfUy Fin

Surfldz Fin_1

Speed Fin_1_1

WigcocityR atio Firn_1_1_1 v
wallrPlus Fin 1 2

TKE Iv Plat an surface anly

E pzilon i )

K [ Adiacent side

Ky IO

Done | Cancel

8. Click Done.
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Temperature

[cel]

a7.8117
l 83.6020
TH.55923

Th.5826

§

T1.5729
67.5632
63.5535

- 50 5438
&b 5341

51.5244

47.5147

43.5080
39.4953
35.4856
31.4755

27.4862

Modify the Temperature Plot Range

To enhance the visualization of animating the temperature plot, first modify the range of tem-
peratures displayed.
1. Inthe 3D Modeler window, right-click on the Temperature legend and select Modify.
2. Inthe Heat Pipe -- Temperature dialog box, click the Scale tab.
3. Select Use Limits and enter the following values:
¢ Min: 22
e Max: 35

5-5
Ansys Electromagnetics Suite 2025 R1 - © ANSYS, Inc. All rights reserved. - Contains proprietary and confidential

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



Getting Started with Icepak®: Transient Simulation

4.

[Heat_Pipe_Geornetry] Heat_Pipe -- Temperature >

Colormap Scale I"-"Iarkerﬂ-'-rrc:w] Plaots ]

Mum. Division |12 Save as default

At Min: [22.0000
* |se Limits Max: |350000

(" Specify Values |

[ dB Units  |cel -

{* |linear " Log
Auto Scale Options
[ 4 | digits
MNumber Format
Type: | 4 ta j Width: |?

Precision: |4

v Feal time made | Cloze |

Click Apply and then Close.

Animate the Temperature Plot

oo b=

In the Project Manager, expand Field Overlays > Temperature.

Right-click SurfTemperature1 and select Animate.

In the Select Animation dialog box, click OK.

In the Animation dialog box, adjust the Speed slider bar to slow the animation.
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Getting Started with Icepak®: Transient Simulation

Temperature

[cel]
35.0000

31333
33.2667
32,4000

31.5333
30.6667 /
29,5000

289333 | Time = 16s

28.0867
27.2000
26.3333
25 4867
24 6000
237333
22,8667 » o o o o o o o g o o 0 0 0 o 0 L
22 0000 j 5
| «f[=] | »]
Speed
Frame: 9, Time = 16z
Export...
Cloze
Label:
Eackground: Farit ¥ Show

5. When finished viewing the animation, close the Animation dialog box.
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