Introduction to Icepak in AEDT

Module 1 — Workshop 1: Model
Building in AEDT Icepak

Release 2020 R1
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Objectives

* Build a simple model in AEDT Icepak
- Create heat sinks and fans
- Assign boundary conditions

e Generate and review the mesh

- Use the automatic slider-bar mesher to generate the
mesh

- Review the mesh for resolution and quality

Setup the model

Analyze the simulation

Use post processing tools to analyze the solution
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Model Overview

 The model has the following

i Cabinet
igel:tea:ecf(;:smFJonentS (Computational P 2D Intake Fans
Domain) s B
- Board Bridge «
- Heatsink \_j' i
. GPU
- DDR memory Outlet Grille : arge Flash and

fanS W|” be added DDR Memory

A STEP file will be imported for
the model and the heatsink and

Flash memory ~ Small Flash Memory

PCB

" Heatsink
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Starting AEDT lcepak

* Create a new Icepak project in AEDT as

i File Edit View Project Draw Modeler Icepak Tools Window Help
follows: ) & G el W g L l
- Launch ANSYS Electronics Desktop (AEDT) e S Bpasie X peee | T2 80 MO
from Windows start menu or the desktop o e Pew e omten TR Aemee
shortcut .
e Start & All Programs - ANSYS EM Suite 2020 R1 - Select Icepak project under the Desktop tab
ANSYS Electronics Desktop 2020 R1
- Insert a new Icepak project from the ribbon ‘
or the dropdown menu
* Project - Insert Icepak Design Project Manager 1 X

EI---- Workshop 01
.% Electronics Chassis (TemperatureAndFlow)

* You can rename Icepak Design to (2 Definitions
Electronics Chassis

- Right click on IcepakDesign1 and click
Rename

* Use Workshop 01 as the project name

Change the project name and
design name
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ANSYS Electronics Desktop Interface

ANSYS Electronics Desktop - Workshop 01 - Electronics Chassis - 3D Modeler - [Workshop 01 - Electroni I - X
[®7 File Edit View Project Draw Modeler lcepak Tools Window Help <— M e n u Ba r -
H Cut Undo  Select: Object - ® B +Pan QFH All a [ Unite Split = | ] Fillet ‘J hd .&. ~ | B Measure ﬁGnd %H ] Model L ﬁObjEd Pricrity
1 ¢ Redo &) Imprint | (& C XY 00 [0 Al-Bxtruded ~  Steel-oxidised-su ~

sect m -f.

u ]
'S‘ Select by Name ® @ ‘}dRmate = ':'\_:? Selected Fj J =) | [ _m O 0 or| &S hamfer | <~ == Ruler
e I _|_‘ dlk | (9 In e ¥ | Units 3D 2, Materia == Surface Materia

Save [ Paste Delete ® Zo:m i Orient ~ o]
N oNn

Desktop View Draw Model Simulation Results Automation h Ri b bo n Ta b
Project Manager Sl 7 P Model ;
le. Coordinate Systems, 7'y

= Workshop 01

# Electronics Chassis (TemperatureAndFlow) & Planes
o o Ribbon Area

B D

N

Design Area

Project
Manager

Properties 1 X

Name |Va| ‘ Unit |Eva\uated\/ | Type |

Properties
Window

Variables

Message Manager

4 X Progress

Message Progress

Manager Window

= Hide 0 Messages I-' Hide Progress
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Set Default Units for Icepak Project

* Set Model Units panel can also be accessed from Modeler - Units

Navigate to Draw tab and click on Units

®' File Edit View Project Draw Modeler Icepak Tools Window Help

H Select: m 8 @ « Pan @, Fit Al n e B \JV & oipal Y | & 3| &~ W@Measure ~
§ (S Select by Name > & '}-Ro atev 8 Q O Al ,;f . ;“}] _ ] K [ : | < s Ruler
v L\ Paste 8 Zoom @ orient ~ @ RO A8 & | 4| . [ \ 7| %~ ¥ | Units

Desktop View Draw Model Simulation Results Automation /

Set the units to mm

& set Model Units X

Selectunits: |l ~ |

[~ Rescale to new units

OK Cancel |
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Import the Geometry and Setup Domain

e Click on Modeler in the dropdown menu and click Import

» Select the file Workshop_01.step from the workshop directory, confirm that ‘Create
groups for assembly’ is unchecked and click on ‘Open’

* To switch between wireframe and smooth shade mode, press F6 (wireframe) and F7

(smooth shade)

5 Model

B2-& Sol
=

-2 Planes
-6 Lists

Uncheck Create Groups for Sub Assemblies

[@®) import File
Lookin: | Introduction to leepakin AEDT 2019R1 =] e@ck
* m e modifi
| ] Works /242018 5
ccccccccccc
DDDDDD
-
Libraries
This PC
Network
\\\\\\\\ [Workshop.
oftype: [ Model (*.gds= sm3sat stp: *step"igs: “iges chf “dwg™ w|  Cancel
PersonalLib Lib | ysLib |
aaaaaaaaaaaaaaaaaaaaaaaaa
@ Ouick | = or Sub sasermbly |
[+ Import material names T Stitch Talerance:

B Workshop_01
ids

Not Assigned

& AGP

& Board
& Bridge
E-&7 DDR

=-&7 DDR_1
& DDR_2
& DDR_3

B
&7 Solids

-1, Coordinate Systems

& Large_Flash

=4Small_Flash
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Group and Ungroup Objects

The 3D Modeler allows you to group objects in the History tree

Groups permit you to bring in MCAD assemblies and sub-assemblies as groups

Ungroup the group named Workshop 01 to bring all objects under the Solids node

e To ungroup, right-click on Workshop 01 - Group - Ungroup
EI@ Model ‘ El@ Model
Y o o) - solid
E-& Solids Expand Al =4 Not Assigned
Eg Not A Collapse All ----EF’ AGP
B@ AC Select Al =& Board
....EZ’ Bo ictom Tree L . , =-&7 Bridge
iP Bri istory Tree Layou
g &-& DDR
----éZ’ DL Group » Create ....,g! DDR_1
""g EE Edit > I8 :”im“'“ #-& DDR 2
e »f Flatten oy
&2 DI Component ’ Delete Empty DOR3
5@ Lal Properties... ’ - ----EE‘ Large_Flash
&--&7 Small_Flash
=& Small_Flash =
& Solids e alr

m-L. Coordinate Systems m-le, Coordinate Systems

=& Planes &2 Planes

-9 Lists &P Lists
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Solution Procedure in AEDT lcepak

Domain Setup BT AR

and Model Sl T, =) W Solver Setup Post
Heat Sources,

Preparation processing

Materials
Assignment

Domain setup and model preparation includes all steps that are followed to setup the geometry
such as creating fans, heat sinks, etc.

Boundary condition assignment includes flow boundaries such as openings, grilles, etc. and heat
sources such as network thermal resistance, power, etc.

Material properties such as density, specific heat, thermal conductivity, viscosity, etc. tells the solver
how much heat is retained and dissipated out of an object

Meshing is a critical step as all the governing equations are solved in the computational cells
created during meshing process

Solver setup tells the solver how long the problem should run and under what settings

Once the solution is obtained the post processing step helps the user to make sense of the
simulation by analyzing the results

©2020 ANSYS, Inc. Unauthorized use, distribution, or duplication is prohibited. \nsys



Domain Setup

bt ]

Right-click on Solids and select Expand All
Select CreateRegion under air __
In the Properties panel, input the padding values shown > o
below SO

* Notice that some inputs use values by Absolute Position, b
-l
and others by Absolute Offset.
Properties 1 x Properties L 4
N\
e Mame | Value | Lnit | Evaluated Value | e Mame Value | Uit \| Evaluated Value
o Command  |CreateReqion Command || CreateRegion
Coordinate...| Global Coordinate). Global
- T X Paddnf{ Fercaniage OFiset ) +X Paddin | Absolute Offset
E.! air +X Paddinj . Percentage Offset +X Paddin | | 10 mm 10mm
El_l.-_"'l F:.Egilzlﬂ -% Paddin Transverse Percentage Offset ¥ Paddin. ] Absolute Position

: ; . -¥ Paddin § Absolute Offset -% Paddin. | |-25 mm -25mm
LR CreateRegion <Y Paddn]. Abeolute Position +Y Paddin | | Absolute OfFset

i . +Y Paddin{. - =Y Paddin . 0 mm Omim

Coordinate Systems \

! Ié" '_'|,I' =¥ Paddin... -f Paddin. §  Absoclute Offset

+-& Planes Y Paddin... 50 50 Y Paddin.] 0 mm | Omm
@ LiE—tE— +Z Paddin... Percentage Offset +7Z Paddin §. | Absolute Position
+Z Paddin... 50 50 +Z Paddin J | 25 mm 25mm
-Z Paddin... |Percentage (ffset -Z Paddin. § | Absolute Offset
-Z Paddin... |50 50 -Z Paddin.j |5 mm 5mm

\_ J

Command Command |
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Create Intake Fans

O [tlove o sm
<= || 5[ Offset XY N |
\_~| =% Rotated 3D - B G
Fans will be added by creating relative & Both
coordinate systems (CS) and placing the fan Toggle between point and
object on the Relative CS G . 2‘3"’,';’5 entry mode by pressing
* Choose the Global Coordinate System from . [ St e T Al e e
the Coordinate Systems node N select a point in the Graphics
* Click on Offset Origin Icon in the Draw ribbon. ° #I ‘I')"i':l‘;"g’";’ntry E—
* Create relative coordinate system by on left) allows you to enter the
offsetting origin at -25, -20, 10 e R coues
 (Alternatively use Modeler - Coordinate |
System -> Create -> Relative CS - Offset) " . -
* Press F4 and enter the values for the origin of [ v o fromev] I\|I1ame Za: be
the relative coordinate system as shown e P :h::grzpe:;:;
* Rename the relative coordinate as Hodo [Bdortvged || e
Fan_Coord) - =3

Note: Deleting the relative coordinate system will delete the associated object (in this case, fan)
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Create Intake Fans

* In the Project Manager, under Electronics Chassis, right click

B i Electronics Chassis (TemperatureAndFlow)* m ----é? AGP
on 3D components and choose Create - Fan... o ISEEET .. T A
[—]....ﬂjﬂ:ﬂje;n;i;_mi Iir;\:seri[:)rccoemponent... Z ggﬁ 1
* Enter ‘Fan’ for name, click Next and Enter the details as e
shown and click Finish :@”L‘ I]
...... Optimetrics . PCB.

* The process will create Fanl in the Model Tree

0 Fan Component : Geometry K e Fan Component : Properties K

Model 25 2D ] Flow
Shape: [Circular =] Direction: Swap Diraction
Type: " Curve (@ Fixed Volumetric ( Fixed Mass Flow
Cross-section: B ‘YZ ﬂ
0 — -]
Temperature: |Ambiestmp | ﬂ
Radius: 1o [mm =1 Swirl
@ Magnitde ¢ RPM [0
Hub Radius: o [mm |
Operating RPM 0
Hub

YZ P I a n e Power: |S |-\.ﬂ_: J

Radius = 10 mm Fixed Volumetric

10 CFM

Click Next a

<Back I Next> I Cancel | <Back | Finish Cancel |
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Copy the Intake Fans
1

dran G rita 36 m@|[\V :
* In the Model tree, select Fanl Y ot Qrtsetes § @ O | @ AL S T R o
* In the Draw tab, select Duplicate along | - Bown Beho & | db Werr |20 e e
line (see image for icon) & s
* Use the Dialog entry mode (F4) to enter e
the values )
* Translate the fan by -60 mm in the y- © |fovsiceonin *
direction — Lame Valus Uni
* Total Number = 2 e
* Click OK and it will create Fan2 veer — jmm
Note: This method will change the properties of any Atach To Ongnal o N
duplicates/copies of the fan. For example, if you created a second
fan by copying the first fan, then changing the flow rate for first
fan will change the flow rate for the second fan as well.
< >
Workaround: Create two distinct fans oK Cancel
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Create Heat Sink

Heatsink Component : Geometry >
* Select ‘Global’ under coordinate system, Plane v =
right-click on 3D Components and choose| ~ **"™ * = =
Create > Heatsink | =1, Coordinate Systems - = - -
""" ﬂ"’ Global Width: 1375 |mm |
: o -E"E'. FHH_':':H:IFEI Height: |2 |mm ﬂ
e Give the name ‘ Heatsink” and Enter the
values for heatsink dimensions and S Baans B
properties as shown FlowDirecion @ X Flow Direction is
_ . G i based on current
* Click Next and retain the defaults for e [ m =1 working coordinate
materials and click Finish XOfiet C om <] system.
Flow/Thermal Data Y Offset 0 Imm |
Base Material: Al-Extruded
Fin Material: Al-Extruded
< Back | Mext > | Cancel ‘
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Move the Heatsink

[ Use F3 / F4 to toggle between point and dialog entry modes. ]

e Select the Heatsink1l and from the
Draw tab, select Move icon

Move objects
icon in Draw
8 "n»u

iz tab

* Hover the mouse pointer at the i
& dh| 4k

bottom face of the heat sink until
the pointer turns into a circle. Click
to select the center of the face

* Next, hover the mouse pointer
over the top face of the AGP to
search for the face center. When
the pointer turns into a circle, click

to select the center of the face Note: The heatsink can
also be aligned to AGP

. using any edge at the base

new location of the heatsink as the

anchor point

* The heat sink will be moved to the
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Assigh Boundary Conditions — Flow Boundary

Z
. . o Next Behind B 3
* Click on Region under Solids - : f
a i r Extend Selection >
Go to History
* In the Properties window, change j
the name to Domain > ~
Group >
Create 3D Component... Grille Thermal Model X
* Next, press F to change to face
. Assign Surface Material... e
selection mode oecrvenonon o | %ﬁ% | tome: [o2C5:
ssign Therma > ock...
Assign Monitor > Grille... ilismalnecheatop
e Select the max X face of the ’ Newor R =
. ssign Mesh Leve pening..
d O m a | n Plot Fields > z:‘;;ance 2 Flow Specification
Mesh Viewer... o External Total Pressure: AmbientPressure ~|
i R i g ht CI i C k a n d S e I e Ct ASS ig n s EﬁlLoss... ’ Pressure Loss Type: (® Loss Coefficient (" Loss Curve
Thermal - Grille... . reteatate [23
Resistance Type |Per‘F0rated Thin Vent ﬂ

* Enter MaxX_Grille for name, use
0.8 for Free Area Ratio and click
OK to accept other default
settings
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Assigh Boundary Conditions — Wall Boundary

Select the lateral sides of the

domain, i.e., minY, maxY, minZ

and maxZ

Right click - Assign Thermal - 8 sidewalls

Wall - Stationary

Enter SideWalls as name in the

panel

Select Heat Transfer Coefficier

under Thermal Specification
Enter a value of 10 W/(m?K)
Click Finish

EI.% Electronics Chassis (TemperatureAndFlow)

—

=-EF Thermal
] max_Grille

------ = Monitar
=€ Mesh

------- @ MeshOperation
------ 5 Analysis

------ Optimetrics

------ Results

i Boundary Conditions appear under
the Thermal node in Project Manager

------ G Field Overlays

Note: Spaces are not allowed in names
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Stationary Wall Thermal Model : General X
Name: |sideWaIIs
Wall Thickness: |U |mm ﬂ
Solid Material: ‘
External Material: Steel-oxidised-surface ‘

Internal Material: ‘

Thermal Specification

External (" HeatFlux (" Temperature I(-" HeatTransferCoeFﬁcientI
Condition:
Heat Transfer Coefficient: |1U| |w_per_m2ke| ﬂ
Reference Temperature: |AmbientTemp | ﬂ

[ Inner Surface Radiation
[ Shell Conduction

Use Defaults




Hiding Objects

To hide objects in the graphics area, select
the objects in the model tree

You can select multiple objects at once by
pressing CTRL key and clicking on the
respective object names in the tree

Right-click - View - Hide in Active View

Alternatively, you select a body in the

=& Solids
&F Not Assigned

=45 Model

graphics area by pressing O and then
clicking on the body

Next, press CTRL+H to hide the body

Collapse All

w* Fan_Coord Select
&0 ,
& List Edit

Group

>
>
>
Create 3D Component...
Replace with 3D Component..
& Assign Material...

. . . .

* Hide the ‘Domain’ under ‘air’ in the model o " I
Properties... Hide In Active View
Object Identification > Show In Active View
Assign Thermal > Show Only Selection In Active View
Assign Monitor 2 Fit In Al Views
Assign Mesh Region Hide In Al Views
Assign Mesh Operation Show In All Views
Plot Fields > Show Only Selection In All Views
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Basics of 2R Thermal Network

* Package objects ‘Bridge’ and ‘AGP’ will be

modeled as 2R Thermal Network Internal
node

-

jc

14

AN NN
D

Board

2R Network Basics:

- The bottom face (coincident with the board) of the
package is board side and the upper face is case side

- The power is specified at the Internal node

- R, is the thermal resistance from the internal junction
to board

- R;.is the thermal resistance from internal junction to side link - Rjb
case Board

Case side link - Rjc

©2020 ANSYS, Inc. Unauthorized use, distribution, or duplication is prohibited. \nsys



Creating 2 R Thermal Network for Bridge

Switch to face selection mode by
pressing F

Select the top face of ‘Bridge’ _
With the faces selected,
Press B to switch selection to the right click on the
back face Display area and select
Assign Thermal and
Press CTRL and then select the top then select Network

face of the Bridge again

The two faces of Bridge are now ;53;' '
selected as shown in the figure

F—r

Next Behind B

Selection Mode >
Select Objects >
Extend Selection >

Go to History

Measure ?
View >
Edit »
Group >

Create 3D Component...
Replace with 3D Component...
Assign Material...

Assign Surface Material...

Object Identification >
Assign Thermal >
Assign Monitor >

Assign Mesh Region
Assign Mesh Operation

Plot Fields >
Mesh Viewer...

Copy Image

Block...
Grille...
Network...
Opening...
Plate
Resistance...
Source...
Wall

EM Loss...
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Creating 2 R Thermal Network for Bridge

Assigning Network will open ‘ Network
Thermal Model” Window.

Review the Face nodes, Internal node and
Links diagram.

Name the Network as ‘
Bridge_ 2R _Network’

Rename the end face nodes as ‘Case’ and
‘Board’ by double-clicking on the respective
node names. ( Double check the selected
face in GUI to confirm board side and case
side faces)

Rename the Internal node as ‘Junction’, and
‘Link1’ and ‘Link2” as Rjc and Rjb
respectively.

To edit the resistances and power values,
double click on the symbols which will pop
up the edit panel. ( Explained on the next
slide.)

((((((

i
i

€

Case

Click here on the
name to rename

@ |

Case

Rjc

Junction

‘//////:uncno g///////

Board

Click here to input
power and resistance
values.
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Creating 2 R Thermal Network for Bridge

* Use the following entries for Rjb = 3.5 C/W, Rjc = 1.5 C/W and internal node power as
2.5W

Parameter Values i
lSYmbCJ'l Property D'9P|8YSl Parameter Values ]Symbol] Property Displays |
e Walue (" Statistics @ Value (" Statistics
Name Value Evaluated Value Description Name | Value | Unit Evaluated Value Description
Name Rjc
. RLinkType Thermal Resistance Choose Thermal ... RLinkType  Thermal Resistance Choose Thermal ...
. ThermalRe... 35 cel_per_w 3 5cel_per_w Thermal Resistan... | |ThermalRe.. 15 cel_per_w 1.5cel_per_w Thermal Resistan...
[~ Show Hidden W sion i
OK | & | | Appl ‘
OK | Cancel ‘ Apply | ance S

Parameter Values lSymboI] Propery Displays] q
& Value (" Statistics
Name | Value | Unit | Evaluated Value | Description A~
Power 25 W 25W Power
. oo g~ owokg |
SpecificHeat 1000 J_per_Kelkg 1000J_per_Kelkg Sp ”

Junction power — Bridge

[ Show Hidden

oK | Cancel Apply ‘
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Creating 2 R Thermal Network for AGP

* Repeat the steps discussed for AGP. You can hide the ‘Heatsink” object to select the faces.

* Use ‘AGP_2R Network’ for the network name.
* Enter the values for Rjb =4 C/W, Rjc = 1.2 C/W, and junction node Power = 54 W as below.

Parameter Values lSymbow Property Dlsplays]

" Value (" Statistics
MName | Value Unit Evaluated Value Description
Name Rjb
RLinkType |Thermal Resistance Choose Thermal ...
ThermalRe... 4 cel_per_w 4cel_per_w Thermal Resistan...

[ Show Hidden

Parameter Values lSymboI} Property Displays]
® Value (" Statistics
MName | Value Unit Evaluated Value Description
MName Rjc
RLinkType Thermal Resistance Choose Thermal ...
ThermalRe.. 1.2 cel_per_w 1.2cel_per_w Thermal Resistan...

7 Show Hidden

0K Cancel

OK Cancel
L]
Junction to board thermal
Parameter Values lSymboI] Property Displays]
® Value (" Statistics
Name | Value | Unit | Evaluated Value Description ~
MName Junction
| |Power 54 w B4W Power
:Mass 0.001 kg 0.00Tkg Mass o

Junction to case thermal resistance

Junction power — Bridge
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Add Heat Sources — Power Assignment

Select Large_Flash from the model tree
Right click - Assign Thermal - Block... ome: [Lorge_Flosh
Enter the Name as Large_Flash and use value of
1.25 W for total power

Repeat the above steps for Small_Flash and
DDRs and use the powers listed below

Tip: Multiple objects can be selected to create a @ Total Power:

Block Thermal Model

Thermal Conditions:

single thermal block object. The same power € Heat flx:

input in the block panel is applied to all objects.
* Select all four DDRs and input 1.125W as the
Total Power. Each DDR will have 1.125W for a

total of 4.5W.

Small Flash — 0.5 W
Large Flash —1.25 W

(@ Fixed heat

(" Fixed temperature

(" Internal conditions

DDRs —1.125 W

| 1.29 w =l
| i ‘ irrad_W_per_m2 J

0K
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Assigh Material Properties — Board

. . . 01 View / Edit Material *
* Right click on Board in the Model Tree
taterial Mame Material Coordinate System Type:
L] L B d M . | .
and select Assign Material... [Boerd.Metori [Coresier B
Properiies of the Materic Select Anlscltroplc Material Type
* In the Select Definition panel click Add Neme [ Tre e [ Unis | & Acis Design
Thermal Conductivity Anisotropic Wim-C
H H - . (" Active Project
Material to create a new custom material [T Simple 3514
| TI2.2) Simple 35143 ¢ Al Properies
- T(3.3) Simple 0.395 .
. . — : - = Physics:
* Enter the values shown in the figure | |iess ey Smele 11250 _ kg3 )
— _Specn‘lc Heat Simple 1300 Jikg-C
elect Definition * Thermal Expansion Coefficient | Simple 0 1/C [+
Matz::\rsc h| :::::;.rl;ers] | | Thermal Material Type _m- u
Search by Name Search Criteria Libraries v ?hcw Project definiions [~ Showalllibraries
| ® by Name (" by Property E;Srs];oAr:sc\,]lgﬂrj;e;Lae\it;st ~
|F‘=-,Iatwe Permittivity J EYﬂ Ehl’fEtBEI ~ VIEW,I‘IEdlt bodifier for
f Name Location Qrigin CJ::J::;LW Mass Density SEZ‘:?C Ther: ~ |—
Al-Extruded Project Materials 205 2800 900 0
_A\-Ex‘truded SysLibrary Materials 205 2500 900 a
s oy s 7 - T Material Appearance
~|xz o ceame T <t E—T W Ul cteial < ppeermes
:A\_N SysLibrary Materials 120 3250 7343 52e-06
Alnicos SysLibrary Materials 50 7300 400 1.13e-05
:A\mcnﬂ SysLibrary Materials 50 7300 400 1.7e-05 Matas
Alumina-Typical SysLibrary Materials 27 3970 910 a ‘
:aluminanpct e SysLibrary Materials 26 3720 790 72e-06 )
7zalummza_fl(i;;;cl SysLibrary Materials 25 3800 880 6.4e-06 ] o |—( CI IC k O K to CO m p I ete Validate Mateial |
View/Edit Materials ‘ | Add Material |! Clone Material(s) Remove Material(s) | Fwnartin likrans ‘ Reset | ’Tl Cance| |
- Click OK to complete  — -
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Assign Material Properties to Components

Select the DDR components, AGP,

elect Definition X
BRIDGE, Large Flash and Small Flash o
Materials l Material Filters ]
fro m t h e IVI O d e I t re e Ss::r;hh Ph“ a r o ! :rs Search Criteria Libraries [+ Show Project definitions [ Show all libraries
* You can select multiple objects at orarc « orvere o egses ’
Search | |F-:":|ati'v"': Permittivity J Eyf! Et‘n”lnaﬂs‘tee' W
once by pressing the CTRL key and _
. Thermal . Specific Then ~
o . o f MNam Location Crigin Conductivity Mass Density Heat ]
Se I e Ct I n g t h e O bJ e Ct n a m e S I n t h e Carbon Dioxide SysLibrary Materials 0.0223 19 87 0.003333
" |carbo Dioxide(@300K) SysLibrary Materials 0.0223 179 871 0371
mo d e I t ree [ |Carbon Monoxide SysLibrary Materials 00125 11233 1043 0003333
. . . o: cast_iron SysLibrary Materials 83 7200 165 1.2e-05
[ ) R h I k h p _C eeeeee 5 SysLibrary Materials 45 4900 800 (1.4e-05 T
Ig t C I C O n t e CO m O n e ntS I n Ceramic8D SysLibrary Materials 45 4900 800 (1.4e-05, v
- WCoomcnaera ———[Syslboy  Mawioh 5 __wn b0 o |
M O d e I Tre e a n d S e I e Ct ASS I g n Chlorine SysLibrary Materials 0.0104 2545 755 0.003333
- " |chromium SysLibrary Materials 94 7180 421 291e-05
IVI ate r| a I Ve - |cobatt SysLibrary Materials 100 3862 421 266e-05
:copper SysLibrary Material 400 8933 385 1.77e-05
° Y h f H I by | [cu-Auminised SysLibrary Materials 83 8000 410 0 9
OU can search Tor a materia - S
n a m e O r by p rO p e rty View/Edit Materials... Add Material... Clone Material(s) | Remove Material(s) | Exportto Library... |

* Search for the Ceramic_material and e == = I |
click OK to assign the material and
close the Select Definition panel
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Assignh Material Properties — Contd.

* Select all objects in the Model tree

* In the Properties box of the object, select

. . Mame Value Linit |Eval
Steel-oxidized-surface for surface material — P
. Material "Ceramic_material" "Cer:
* Network blocks should have Solve Inside Sutoce Mool |Sieotoidisagautace o
tu rned Off —pl Solve Inside |
- Make sure ‘Solve Inside’ option is turned off for both EZTD” Global -
AGP and Bridge objects. Group Model
Display Wireframe |
Material Appearance [
Color |
Transparent 0 |
< >
Aftribute

Solve Inside should be turned off for
network objects
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Changing Object Priority

* Right CIiCk On MOdeI under EI@ Electronics Chassis (TemperatureAndFlow)

the Project Manager and “"’mp
select Object Priority... "2 g
. [_] List... EE Object Pricrity %
* Select the DDR objects from e
the model tree and then click 4 [ETIEEE el S .
- - LOwes oard.Large_rilash.omall_rlas jec

on Add Priority List in the 2 Heatsink1_T Componen

. . . 3 DDR.DDR_1.DDR_2DDR_3 Object
ObJeCt P”Orlty panE| :4-Highest AGP Bridge Ob}ect

e Next select AGP and Bridge
and then click Add Priority List >
in the Object Priority panel

* Click OK to close the panel

3D 2D

| oK | Cancel |
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Summary of Problem Setup

Project Manager

E|-- Workshop 01
=i Electronics Chassis (TemperatureAndFlow)
El.gs 3D Components

L e

o b Heatsinkl_1
@ Madel
=-EF Thermal
..... ' AGP_2R_Network
..... E Bridge_2R_Network
@ DDRs

~@# Large_Flash
----- | maxX_Grille
-l sidewalls
@ Small_Flash
----- = Monitor

-8 Mesh

----- #7 MeshOperation
----- 5 Analysis

@ Optimetrics

----- Results

- Mgy Field Overlays
-1 Definitions

% Fan1_2

il

=% Model
EIE* Fans
E,g;. Fans1
. @3 Sheets
L ! DuplicateAlongline
@=- %4 Fans2
B Heatsink]
m-db Heatsink1_1
£ Solids
@8 Al-Extruded
-.040 Move
=47 Solids
ES air
. E-& Domain
-9 CreateRegion
E! Board_Material
. @& Board
-8 Ceramic_material
-4 AGP
B Bridge
F-4? DOR
B4 DDR_T
-4 DDR_2
[
B

f-8 DDR_3
d-- Large_Flash
m-&" Small_Flash
=--le. Coordinate Systems
tcf‘* Fan_Coord

-, Global

-2 Planes

-2 Lists

Fan Flow Rate = 10 CFM each

Thermal

Conductivity

Ceramic
DDR1 1.125 Material
Ceramic
DDR2 1.125 Material
Ceramic
DDR3 1.125 Material
Ceramic
DDR4 1.125 Material
Ceramic
Large Flash 1.25 Material
Ceramic
Small Flash 0.5 Material
Custom
Board 0 Board

(W/(m.K))

15
15
15
15
15
15

(35.143, 35.143,
0.395)

Rjc (C/W)

AGP 54 4

Bridge 2.5 3.5
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Solver Settings

° CliCk On Setup in the Simulation tab General | Convergence SolverSettingleefaultsl

Name |0rced_Convection_RadOﬁ [v Enabled

* Enter ForcedConvection_RadOff as simulation |  vammmestomns  Fo a3 Turblent Fow Mode <
name S (" Zero Equation

[v Temperature [v Flow
(" Two Equation

* Set the maximum number of iterations to 500 S C RS

* Use Enhanced Realizable Two Equation as A
tu rbUIence mOdeI s 0 Discrete Ordinates Ray Tracing

(" Enhanced RNG

(" Realizable Two Equation
| Include Gravity

°® Cl iC k Ra d iat i O n Off (@ Enhanced Realizable Two Equation
[v Solve Flow and Energy Equations Sequentially

( K-Omega SST

e Check the box for Flow and Energy Equations
Sequentially (With this option 400 of 500

iteration will be used for flow iteration and o i cpire |
rest will be used for Energy iteration) / oo SeupDefots_ & | = = I =

[E7 File Edit View Project Draw Modeler lcepak Tog indow Help
) e @ J i EQE Active: Local - =0 B3 A
N ' aEsigt ' e e cE=e
H' G| B o) ES BBanaysisconfiy | HillE SR EES
Save p Setup | Gle#al Mesh Generate Mesh  Optimetrics Validate HPC Scheduler Submit Monitor
3 Paste Settings Mesh  Viewer - Options
Desktop View Draw Maodel Simulation Results Automation
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Solver Settings

Recommended Settings for Sequential
Solution of Flow and Energy

Icepak Solve Setup Dialog *

Generall Convergence | Solver Settings I Defaults I
Under-relaxation  Discretization Scheme

Flow Te-4 )
General | Convergence || Solver Settings l efaults ] Pressure | 0.3 |5tandard j
Eneray le-12
Initial Conditions Momentum 0.7 i
Turbulent Kinetic Energy ~ {0.001 | |FIrSt j

Advanced Solver Settings x

lcepak Solve Setup Dialog X

Turbuient Dissipation Rate IiD.DEﬂ X Velocity ||3I |"”J35F_SEC j Temperature | 1 |First ﬂ v Secondary Gradient
0.001 ¥ Velocty o |m_per_sec | Turbulent Kinetic Energy | 0.8 |First j
06 Z Veloci ] -
et sty | Im_per sec =] Turbulent Dissipation Rate | 0.8 |First j
Temperature |ArnbientTemp -
| - |08 |First -
Turbulent Kinetic Energy |‘I |m2jer_52 j
First
Turbulent Dissipation Rate |‘I |m2jer_53 j
Convergence Criteria: i i pes =] T
Termination  Residual Reduction P
F | OW = 1 6'4 Type Criterion Tolerance S
— Pressure Ul | |01 0.1 Maone -
Energy = 1e-12 . | pore 2|
Momentum |flex | |u. 1 |D.1
n\
™~ Temperature |F ﬂ | le-6 | 1e-6 |BCG5TAB ﬂ
Use Defaults Turbulent Kinetic Energy |ﬁex j | 0.1 | 0.1
Turbulent Dissipation Rate |ﬂex j | 0.1 | 0.1

|ﬁex J |'I'.1 |C'.1

oK Cancel

0K Cancel ‘
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Solver Settings

* Finally check for any errors in the model
* Under the Simulation tab, click on Validate

 Click Close to close the validation check panel

Validation Check: Workshop01 - Electronics Chassis et

¥ Design Setlings
Q&? Electronics Chassis & 3D Model
«" Boundaries and Excitations

~ S=it il o Jet: o ' Manitars
~Jioy B {0} [o}; Yalidation Check completed. o Mesh
Setup Global Mesh Generate Mesh = Optimetricd Validate finalyze 3 .
Settings Mesh  Viewer - All ‘ o Analysis Setup

¥ Optimetrics

Maodel Simulation Results Automation

Close
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Workflow for Mesh Generation and Viewing

111 ﬁ ﬁ

Global Mesh Generate Mesh

Settings Mesh Viewer
Global Mesh - Generate Mesh - Mesh Viewer
Settings
4 ) 4 N 4 N
| e Slider bar . * Mesh . * View mesh
(automated) generation for quality
e Advanced step e View mesh
(manual) over a plane
orona
selected
object
\ J \ ) \ )

Note: Only slider bar mesher will be used in this workshop
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Meshing the Model

Click OK

Click Generate Mesh

Use the Fine setting in the slider bar for mesh

Click on Global Mesh Settings under Simulation tab

Mesh Region

General lAdvanced] Defaults]

Name |-3|-:-L—-a|

Auto Mesh Setting

W7 File Edit View Project Draw Modeler Icepak Tools Window Help

H f-e..'::: P‘-:-::E}

save [ Paste Delete Setup

57s
141
Global Mesh Generate Mesh

Settings

it e

Mesh  iewer

v

Optimetrics Validate Analyze HPC

Desktop View Draw Model

Simulation

Results

EQE Active: Local

A Options

E E,EAnalysis Config

MIE=CRN ™ L

— /s
C

Scheduler Submit Monitor

Coarse Resolution Fine
Smal Mesh Size Large

Use Defaults

|

Cancel |
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ing the Mesh

lew

V

Mesh visualization

I5 -~
271495

Num elements:

B ' [Workshop 01] Electronics Chass

* Click on Mesh Viewer

(" Geometry/Boundary selection

Cut plane

i

Show

2

Mesh Display lQuaIiry]
Mesh display on

* Use the cut plane option on a plane or Geometry/Boundary
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Viewing the Mesh

[ [Workshop01] Electronics Chassis -- Mesh visualization X

Hum elements: 271495 \

Mesh
count

Mesh Displayloualityl
—Mesh display on
¥ Show @ Cutplane

. GeometrnyoundaryseIecﬁI

—Plane Location

Define plane IiF’ointand normal ‘il Update |

Px |7 Py |0 Pz 0

NX |1 NY |0 NZ |cr

A|1 BID cln o[

Offset:  0.500

|
=

Display attributes

(@ Sectioned ( Rawelements [¥ Surface only

 Wire (@ Shaded [v Grid Color ||7 Color by object N
|

Plane transparency 2|
0 1

Geometry Filters:

Board
Large_Flash

DDR_1

DDR_3

DDR_2

Bridge

AGP

Heatsink1_Base W

Load mesh... Unload mesh

Small_Flash \
DDR

X plane
through
center

Slider to move cut plane

— Display aftributes

(® Sectioned [¥ Surface anky

Color ||7 Color by object

" Raw elements

(" Wire (@ Shaded |[v Grid

Plane trans\arency _

Wire or shaded cut plane
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Mesh Quality

B | [Workshop01] Electronics Chassis -- Mesh visualization x B | [Workshop01] Electronics Chassis -- Mesh visualization X
Mum elements: 271495 Num elements: 271495
Mesh Displa Mesh Displayr
¢ Velume (" Skewness (" Face alignment " Volume
@ Al Geometry selection @ Al (" Geometry selection [ ) For a gOOd quality mESh:
Curve Info Curve Info
— 289:[0.7815 0.818] — 69:[0.4752 , 0.5627] . H
200000 300000 - Min. Face Alignment > 0.05
] —— 40198: [0.818 0.8544] ] — 152:[0.5627 , 0.8501]
175000 — i 1
. — 27654:[0.8544 , 0.8908] 250000 — —— 479: [0.6501 0.7376] - Mln' Skewness > 002
150000 -
] —— B969:[0.8908 , 0.9277] . —— 3078:[0.7376 , 0.8251] = d d
: * |tis recommended to
125000 3700: [0.9272 , 0.9636] 1 3989: [0.8251 0.9125] h k h I .
; —— 190685: [0.9636 1] i — 263728 [0.9125 | 1] c ec mes q u a Ity
T 100000 = T 150000 | °
: : before running a
75000 ] o o
; 100000 simulation
50000 ]
1 50000 -]
25000 1
0 0 -
043" 055 6ks o8 Todo Min and Max values for
Min [7815463601  Max [1000000s00  Bars |EI = sppy | Resat | Min [i751676e07  Miax [T000000s+00  Bars [6 i’I4—A-,=fI mecer | fa ce allgn ment and
Highlighted element attributes — Highlighted element attnbutes Skewn ess are s h own
[~ Shaded Color | [v Colorby object [~ Shaded Color | [¥ Colorby object
here
Load mesh... | Unload mesh | Close | Load mesh... | Unload mesh | Close |
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\nsys



Mesh Quality

B | [Workshop01] Electronics Chassis -- Mesh visualization X
* Modify the histogram range to locate the cells
Mesh Display Quality .
® Face alignment " Volume (" Skewness between deSIred ra nge
@ Al (" Geometry selection
s o™ | * Change the number of barsto 1
* Click on histogram to highlight the cells in the
graphics area
)
"341?4
g Left click
= mouse
here
34173
Tip - Can be used to locate bad cells:
IMH I:{Bh — pes sars [1 =) Aoy | | Reset | ' Min value =0
lil_gsr?aded Color [+ Colorby object MOdify MaX Va|UEZ
t————— Trange - 0.05 (Face alignment)
Loaet e[ _unoad mesh | here | 0.02 (Skewness)
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Create Monitor Points

El---- Workshop 01
5 Monitor Setup X EI.% Electronics Chassis (TemperatureAndFlow)
* Right click on Large_Flashinthe | .. s T Bt
. . ...... :_‘; Fanl_2
modgl tree angl click Assign m 3 Heatsiid_1
Monitor - Point... T & todel
-----HTKE_ =-EF Thermal
. o E?SSC'LDST e ' AGP_2R_Network
 Enter the name and click on I e N A T Bridge. 2R _Hietwiork
- Thermal
Tem pe ratu re . - [#] Temperature B Monitor Setup b O I @ DDRs
kx| e B Large_Flash
. - DDR_Monitor | i i L maxx_Grille
* Control select all the DDR object Oz one [t LD =S
in the model tree and right click T LS Sl Fioch
. . . . []Pressure =
Assign Monitor - Point... e + ¢ DDR_Monitorl
[Vicostyrat > DDR_Monitor2
 Enter the name and click on EhST’ e on Montors
- |v| Temperature - ]
Te m p e rat u re H E:i i H"“Eé"'r'.;;zgtﬂrgEF|EIS|"I=|"~"|IIIr'|ItD rl
-[xz @ MeshOperation
=l g Analysis
.. {% ForcedConvection_RadOff
------ Optimetrics
------ Results
------ T Field Overlays
ﬂ -1 Definitions
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Analyze the Setup

¥ | Solutions: Workshop 01 - Electronics Chassis - O >
Simulation: ‘Fnrced_Cnnvemmn_RadOﬁ ﬂ
Design Yariation J @
Profld Residual | Mbnitor |
. . . B 1.00E+01
* Right click on the setup ForcedConvection_RadOff B e
der the Analysi de in Project M Do aen)
under the Ana YSIS node In rOJECt anager Q-ggggj*v\
. 2 o
* Click on Analyze
& 1.00E-08
1.00E-09
o o o . 1.00E-10
* Right click on the ForcedConvection RadOff and click o
1 Lo o s W00 180 200 250 a0 0 400 450
M O n Ito r- Iterations
Close
* Residual and Monitor Tab should give informationon ————— -
A : P ectronics Chassis O
CO nVe rge n Ce E‘ﬁ ﬁmalysiS I‘ & j Simulation: |Forced_Convection_PadOft |
ﬁ A anuertion N P Design Yariation: | J ’?
Dpnmetr —|=3| Copy Ctrl +C £ Pmﬁ\elﬁes\dua Mummr}
Results Rename F2 e i 55007 |
i i..[¥] Temperature 1
% FIE|E| Onve % Delete Delete DR,Mnmtni 5000
#--[Z3 Definitions __'T";;'mm ]
Properties... g Rﬂ:lnrnm.t;rz T
Disable Setup
Jp@r‘tle.; Add z_way CDuplIng . IiR;aitrgfqeratura Fl"
&[] Thermal g
Mame Generate Mesh 5] Darid::j:\feet\r:::;a E
ame Analyze B Dgpi“z";fﬁ:m
T[] Junction
H : Revert to Initial Condition S
ieneral | Convergen oro S S A
I’Dfl | = lterations
a55age Manage N __“_r}_'llloﬁmtor"' ) —
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Post Processing

B ' Setup Calculation — X
* Click on the Results tab and select Fields Summary i Tope - ooty & Onjc
» Select Object for Entity Type and Volume for Geometry GeometyType: € Sufacs @ Yolume
Type ~
. Entity: Cluantity
* Select Board, DDR objects, Large Flash, and Small Flash o | o
from the object list oo | b
OoOR_2 Kz
* Select Temperature under Quantity list Pressure
Hoteink_Base g W
* Click on Add and select Add as Multiple Calculations Heatsinkl_Pint T
Heatsink1_Pin11 Uy
Heatsinkl_Fin? LIz
Heatsink1_Fin3 “iscocityFatio
Heatsinkl_Find WallPlus
Heatsink1_Fink
7 File Edit View Project Draw Modeler Icepak Tools Window Help Heatsinkl_Fink
Cut Undc = E@Delete AllReports  Nao | | N EBrowse Solutions Heatsink1_Fin/ v
H Copy Redo J EEH " Modify :e::?'. \}__ e % = ECIean Up Solutions
Ve 4 Paste Delete :e.::-:_-"..'VC.a)rLiJ;ETJ;s Flzugggi:tci Rllzzfi:lec:n?'tsv SuFr:rE;W SOIZIJL?Ti:n Add ¥ Llose
Desktop View Draw Maodel Simulation Results Automation
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Post Processing

® | Fields Summary: Workshop 01 - Electronics Chassis — >
Inputs
Solution: |FDrCEd_CDnVEE’tiDn_RﬂdDﬁZ SteadyState j
Design “ariation: |NDminaI j
Calculations:
Entity Tywpe | Geometry Twpe Entity Cluantity | Side | NDrmaI| kdin | e ax kdean | Stdew | Areaffolume Setup...
COhject “olume Board Temperature[C] Default 235361 875397 |41.361 26685 |2.8611e-05m™3
COhject “olume DOR Temperature[C] Default 448645 49269 |48.7192 |P.437491 3.588e-07Y m™3
COhject “olume DDOR_1 Temperature[C] Default 46 5141 548063 |52.8855 [.114?‘5 3.588e-07 m™3
COhject “olume DOR_2 Temperature[C] Default 441497 535388511006 §l 64162 |3.5742e-07 m™3
Ohject “olume DDR_3 Temperature[C] Default 398176 4751251459191 P946477 |3.588=-07 m™3
COhject “olume Large_Flash Temperature[Z] Default 36446 441177 (43,4453 PE115256 |7.849e-07 m™3
COhject “olume Small_Flash Temperature[Z] Default 28.798 346158 |34.2506 P.479396 |1.215e-07 m™3

Results can be exported as a

CSV flle Apply and Export... || DI Cancel
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Reporting Network Temperatures

* In the Setup Calculation panel, select Boundary for Entity Type and Surface for Geometry Type
* In the Entity list, select AGP_2R_Network and Bridge 2R _Network

* Select Temperature in Quantity list

* Click on Add and select Add as Multiple Calculations

Note the Network Junction temperatures for AGP and Bridge

m B | Setup Calculation - %
Inputs | Entity Type: ® Boundary (" Ohject
Solution: |FDrced_Convedi0n_RadOﬁ : SteadyState ﬂ
Geometry Type: ® Surface (" %olume
Design Variation: |N0minal j [ Adjacentside
Entity: Cluantity:
Calculations: A Frassure ~
Entity Twpe | Geometry Type Entity CQuantity | Side |N0rmal‘ in | hax | Mean | Stdew | Are Setup... DDRS . Szg::::g:gs:’
Boundary | Surface AGP_2R_MNetwork:All Temperature[C] Default 496333 875397 791196 477954 0.00: ™ Large_Flash Speed
Boundary  Surface AGP_ZR_Metwark:Case Temperature[C] | Default 496333 |82.3748 77.8062 |3.91724 0.00° meee<_gilla SurfPrassure
— ] = SideWWalls SurTemperature
Boundary _Surface AGP 2F Metwork:Board TemperatureC] Default 51,4565 575397 §0.4329 518557 0.00 L] Small Flash Surfl
Boundany AGP_2R_MNetwork:Junction  Temperature[C] Default 128343 0 Om” [ Surfly
Boundary | Surface Bridge_2F_Network:All Temperature[Z] Default 29166 |51.5408 437705 |2.40381 0.00¢ =~ -nrﬁtun:e
Boundary | Surface Bridge_ZR_Metwork:Case  Temperature[C] Default 29166 447334 42.8852 1.90407 0.00° TKE
Boundary _Suface Hriquh 3R 9868 R EMFEFW P EAIEE ([ 8;
Boundary Bridge_2R_Network:Junction | Termperature[C]  Default 46.2946 |0 Om”™ 1z
B oy “iscocityRatio
[ WallrPlus W
Close |
& » \9\
Apply and Export.. OK. Cancel @
W HFEr ST FIdsT 1
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Post Processing

=-<b Heatsink1_1
=& Solids
=@ Al-Extruded

...... 0+ Move

=<7 Solids

Es air

@& Domain
ES Board_Material
&-&? Board

B Ceramic_material
-7 AGP

-4 Bridge
=47 DDR

&S DDR_1
-4 DDR_2
-4 DDR_3
-7 Large_Flash
=& Small_Flash

------ &’ Heatsink1 Base
------ &’ Heatsink1 Pin’
------ &’ Heatsink1 Pin2
------ &’ Heatsink1 Pin3
------ &’ Heatsink1 Pin4
------ &’ Heatsink1 Pin5
------ &’ Heatsink1 Pin6
------ &’ Heatsink1 Pin7
------ &’ Heatsink1 Pin8
------ &’ Heatsink1 Pin9
------ &’ Heatsink1 Pin10
------ &’ Heatsink1 Pin11

Next Behind
Selection Mode
Select Objects
Extend Selection

Go to History
Measure
View

Edit

Group

Create 3D Component...

Assign Material...

Assign Surface Material...

Object Identification
Assign Thermal
Assign Monitor
Assign Mesh Region
Assign Mesh Level

* Select the all the model components from the model tree

* To select the heat sink, expand the Heat sink node and

select all the solids

. * Right click and select Plot Fields &> Temperature -
.| Temperature

Plot Fields

> Pressure

=)

Create Field Plot

[ Specify Name |Temperature_80|id0bjeds

Fields Caleulator .. |

Mesh Viewer...

Copy Image

Temperature

Temperature

Velocity

Turbulence

Thermal Conductivity
Others

Mamed Expression...

Marker

oo o o e

SurfTemperature

[~ Specify Falder |Temperature J

Category: | Standard hd

Design: Electronics Chassis Cluantity In “olume
Context _
Frassure » |Dormain ~
Salution: |FDrcedCGnvediDn_RadCﬂ SurfPressure Board
Large_Flash
SurfTemperature Small_Flash
Field Type: |Fields -] “alocity DDR
Lkx DDR_1
L DOR_3
Intrinsic Wariakles U?; DDRE_?
Surfvelocity Bridge
Surfle AGP
Surfly Heatzinkl_Base
Surfllz Heatsinkl_Finl
YiscocityRatio Heatsinkl_Pin2
WallvFlus Heatsinkl_Fin3 -
TKE L1 e e N Y |
Epsilon
Kx
Sawve As Default | Ky
Kz A .
Click on Plot
Daone Cancel ‘
| on surface
only
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Post Processing: Temperature contour on the component surface

Double click on color legend to get the
Temperature
: .
el e property window for legend
l83.1512
78.7827
74.4042 [
e
;zgiz Temperature [Workshop 01] Electronics Chassis -- Temperature X
61.2688 [CEI]
56.8903 87.5397 Colormap lScaIe | Marker/Amow | Plots |
52,5113 83.1612
48.1334 78.7827 Type
43.7549
39.3764 74.4042 " Uniform |
34.9979 70.0258
306195 65.6473 F— |
26.2410 612688 P
21.8625 '
56.8303 (@ Spectrum |Magenta ﬂ
52 5119 ST
48,1334 Ter:1 erature
43.7543 Gray
39.3764
34.9979 Change spectrum of colors
306195
26.2410
21.8625
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Post Processing

Expand the planes node and select Fan_Coord:XY
Right click in the Graphics area and select Plot Fields - Velocity - Velocity
Click Done on the Plot Fields panel to accept the defaults
Drag the legends to show temperature and velocity legends simultaneously

A

Temperature

[cel]
87.5397
l 83.1612
78.7827

74.4042
DDDDDD

555555
56.8903
525119
481334
437549
39.3764

349979
30.6195
IZE 2410
21.8625

Velocity
[m_per_sec]

157580
l 147074
13 6569
12.6064

10.5053

94548 | -0
8.4042 | . .
7.3537 | [
2
6.3032 |

=N

Project Manager LU 4
EHm Workshop01*
E.ﬁ Electronics Chassis (TemperatureAndFlow)*

E-E2 Monitor
-8 Mesh
2% Analysis
- J¥ ForcedConvection_RadOff
@ Optimetrics
Resuis
=-Tgg Field Overlays
=B Temperature
L Temperature_SolidObjects
=B Velacity
.Sy Velocityl
ET Detnimons
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Save the Model *.aedtz File

[m7 File Edit View Project Draw Modeler Icepak Tools Window
1 New Ctri+N  }p
* The *.aedtz file is useful for sharing a model with 1;: 0PN s, 10 i
colleagues and Icepak Technical Support D;‘ o . C
* The *.aedtz file compresses the model and associated e R
boundary conditions, material properties and mesh FITT—
settings Page Setup..
Print Preview
 Select Results/solution files to include completed Ll cul?
solutions Arcive Optons x
. Archive notes:

Additional files can be included in the archive, *.pdf,
*.pptx, etc.
[w External Files

Cl iC k O K [ Results/solution files

Additional Files...

Optional items

i Preview Archive !

0K Cancel
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ldeal Workshop Outcome

* You should be able to:
- Build Icepak objects like fans and heatsinks in AEDT Icepak
- Assign boundary conditions

- Assign material properties

- Generate a mesh using the Slider Bar mesher

- Setup physics and solver settings

- Run the simulation and post process the solution
- Save a project and archive it for backup or sharing
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Appendix — Additional Exercise

e AEDT is able to import packed Classic Icepak model (*.tzr) except certain features which
are not yet available and should provide similar mesh and results

To import the tzr file ( Classic-WS1.tzr available in workshop folder) into AEDT Icepak:

- simply drag and drop the tzr file into AEDT. You don’t have to open an Icepak design type first. AEDT
automatically inserts an Icepak design type

Review the imported model
- Check for any messages

- Objects imported successfully should include — all blocks, 2D fans, and boundaries such as walls and
grilles

- Objects not imported —heat sink

Objects that are not imported can be recreated following the steps in the main workshop.

Physics settings should also be imported successfully

Solve and Post process following the steps in the main workshop.
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