Optimization of Fan Location

eXzone AEDT Icepak




. e
. matsto)







3
™S

[

IX[Off ok

Of o

J

(= A=A
-QEI-OO

. IzjojE2

SNE






* Ansys Electronics Desktop(AEDT) & &

* Desktop 2|2 & > Icepak 7}

E Ansys Electronics Desktop 2024 R2 - Project]
File Edit “iew Project Tools Window Help

- ~ — |5 Save Archive % * = o a
:l ' A H H - i:Restnre Archive . . Eﬂ

Mew Open Open Save Save Close HF55% Q3D Circuit  EMIT |lcepak| Maxwell Simplorer Mechanical
Examples As X Delete - - - . .
[Design]
Desktop View Simulation Automation Ansys Minerva Learning and Support

A2 O 7L Of| A= Icepak, HFSS,
Maxwell & AEDT LHOf|A| &&liSt= &
E1MEZ “design”0| 20 EHTHL
Cf.

Ofl: “Insert Icepak design.” 7

SNE



View Zt2 A A ™

« |4+ H > View > Options > 3D Ul Options & > Enable Legacy View Orientation X| 3 > 2+ ©l

B File EditI Wiew IPrcject Draw Modeler |cepak 3D Ul Options Y
H w  Status Bar [Enable Legacy View Orientation]
I ~  Project Manager General l 3D Modeler Graphics
save - - . . =) ol
[BhPas v Message Manager Trimetric / Dimetric / Isometric & = 23!
Properties . , iy ; indo o 42 L X|iF o| == d}s&kE CF
Desktop [~ Sterec mode  (Affects only the newly created windows) [H & o= HAHS =110} 2
oroect M ~  Progress IE| L_Hl:_l xo | ;l-—;l; 07:" | :H_x_i% Ox L”_E_..': |-
roje anager o
ij Hoat gPi|: ACT Extensions [~ Drag Cptimization SLCE MY E3R 7 HEL = U
- Compenent Libraries 7| %_SO' &Ii %E L‘l I:I--
Variables W Show Ansys logo
Layers Default Color Key height: ’E— (Maximum SisIie s V Fit All
Mets displayed) @ Top (2
Cp \.
Components When there is a selection
Cells @ Bottom (+2)
) ; [w Selection always visible @ Right (-0 ‘
Docking Window Layouts » N .
v Set transparency of selected cbjects 0.1 B Left (=X
2 Unde View : Pan )
v Set transparency of non-selected objects 0.9 @ Front (+¥)
lear Undo/Redo History @ Back(Y)
Clear Undo/Redo History Default Rotation About ; :
[P Trimetric
Meodify Attributes » ; .
" Model Center ¢ Current Axis ( Screen Center { Cursor @ Dimetric
Interaction > m lsometric
Fit All N Gradual View Change -
Fit Selection » ¥ Animate
Visibility > Anirnation Duration zZ
Animate... A A I ' Zﬁ t'
s o R j— 500 msecs L b B
Properties Clipping > 8 wr -
Name Render > L4 X 1@’& a‘ﬁ\(
[v Enable Legacy View Crientation
Coordinate System >
Grid Settings... [Current] [Legacy]
=0l A
I Options...

SNE




o)
el 238

Modeler M|+ Hf > Units > meter2 B4 > oK

Modeler lcepak Tools  Window

Import...
Export...

SpaceClaim Link
Discovery Link

Import From Clipboard
History Tree Layout

Object Pricrity...

Movement Mode
Grid Plane

Snap Mode...
Mew Object Type

Group
Coordinate System
List

Edge
Surface

Boolean

Hel|

Units...

Measure

SNE

ﬁ Set Model Units and Max Extent

Select units: -

[ Bescale to new units

[ Advanced

Model extents: 10000 to 10000 meter

All geometry ghould fit within these extents.

| k. I Cancel




Gul &

« Tools |+ H} > Options > General Options > Thermal > ‘Use Wizards™~ M| 3 S| X|| > ok

5l AT v
Teols | Window  Help Options
Edit Libraries »
Library Tools > ESHEE;:'lactor
Project Tools 3 Gircuit Design [ Use Wizards for data input when creating new boundaries
Toolkit > Circuit NetList Design [v Duplicate boundaries/mesh operations with geometry
EMIT
Run Script... HFSS v Visuzlize boundaries on geometry
HFSS 30 Layout
= Icepak
Record Script To File... pGeneraI n " ' P = o)
re] S o =2
Cpen Command Window Maswell 2D
Password Manager_. Manewell 3D
Mechanical
Debug Logging... Q30
RMxprt
Twin Builder
Opticns > General Opticns... 30 Modeler
Keyboard Shortcuts... J&¢  HPC and Analysis Options... Layout Editor
External Tools... Export Options Files.. Madﬁlnes.
Model Editor
Metlist & Script Editor
Schematic Editor
Reporter

Ok Cancel

SNE



. . - . . A
* History tree > CreateRegion M &l > 3} ™H Z}=SIEt properties & > A8 M H =74
E"”@ Model Froperties o x
=-£7 Solids [Region]
-6 air Mame Value | Unit | Evaluated ¥,
E‘@ Fs'gg':” — EEE}':Q& Syae glrsgtaelﬂegmn Padding DataS =5} Region2| 27| & Z=ZE TL|L}. Region
b _:reae egion o 7| gde o|O|stL| L},
E-l# Coordinate Systems +% Padding Type |absolute Position S7| SAE DAL
+]-2% Planes +¥ Padding Data |04 rmeter |0 drmeter " "
E@ Lists -, F‘adding Type |&bsolute Position SUHOE cabBoS =22 H X S59] A 7]0f X
- FPadding Data 0 rmeter | Ometer Region9| 37|7|- Xl-%gi 75‘,"5'0| Ez‘:‘!Eljl [[H_E_(Hl Icepakoﬂkl
+ Padding Type |&bsolute Position 571 89 27| 22 S PR HEZT2 BRI BSUL,
+Y Padding Data 013 rmeter 0, 13meter 7
=% Padding Type |&bsolute Position
- Padding Data |0 meter | Ometer
+# Padding Type |&bsolute Position
+f Padding Data 0,25 rmeter |0, 25rmeter
-Z Padding Type |&bsolute Position
-Z Padding Data 0 rmeter | Ometer

SNE

[Tip]

5 HEG%t 2, Absolute Position2 2 H Z5HH

v




Project |Draw Modeler Icepak  Tools Wi

Insert HFSS Design

Insert HFSS 3D Layout Design
Insert Q3D Extractor Design
Insert 20 Extractor Design
Insert Circuit Design

Insert Circuit Metlist

Insert EMIT Design

Insert Maxwell 30 Design
Insert Maxwell 20 Design
Insert RMxprt Cesign

Insert Maxwell Circuit Design
Insert Simplorer Design
Insert lcepak Dresign

Insert Mechanical Design
Insert Documentation File...

« Project U]+ HI > Project Variables > Add

Properties: Project2

{* alue

Project Variables l Intrinsic Wariables | Constants

" Optimization / Design of Experiments

| Unit |Eva|uated "

Add...

Add Array._.

-

Project Wariables..

Dratasets...

" Sensitivity

¥ Show Hidden
Import... T

Jhat




o JE2IME s s ok> 20l

Add Property e
Name |$2'3 | * ‘Yariable " Separator 7 Anaylndesariable

[Init Type ILength jl itz Imeter LI
Walue 09|

E niter initial value into % alue field. This should be a number, variable, or expreszion. Referenced project wanables should be prefised with a '$'. Examples:
22.4pF. 307, 25cos($x].

ak. Cancel
[Variable]
HeE Folg = B Aol ¢ HEAE - LICE
= O Mol A ol xtE HAO ALEE W5 FolgLCf

SNE



Ay

* Project Manager > 3D Components

Project Manager

=3 Project2*
|_:_|§1 IcepakDesignl (SteadyState)™®

é 3D Components

=
=

2| 5 Create > Fan

- EF Thermal

----- E= Monitor

----- Solar Loading
=-EF Mesh

Browse 3D Component...

..... ﬁ Analysis Create

» Fan...

l@ Optimetrics
----- Results

..... % Field Overlays
[#1-/_1 Definitions

SNE

Heatsink...
FCB...
CTM...

[3D Components - Fan]

3D ComponentsO| Al = IcepakOl| A K| S St= GUIE &-&6}H0
A dY MEI=A ™S o ol & = J}ASLICE

oot dEe 2, S20|EQ MFHY ZYS
7t ele He 2 Hald = As Lt




Ay

« Geometry B > 2N T S

| Fan Component X
General Properties | Parameters |
Model as: 2D -
Shape: |Circular ~] Radius R [Fan]
Cross-section: [z ~| ]

Fan2| Geometry A& 0 [t2} &K
= | EUN R

Radius: IC._C.5 | |meter j
Hub Radius: IC-.C-E | |meter j

BN A A— 2 CH= Fan AHM| 2] §5
= YANALE S20[ =9 2o
E ds= 7ob7| #laiM= =
2 25 Aol Res &
oM i M4dt= A0 S5 L.

|
|
|l
<K
|
|
|
|
|
|
|
|
|
|
|
|
|
|

fan Xt 2| 45 ELCh= fanO|

ElAAE HH ML &
S A5t= Q0| ZXO|2tH C
St= A0 M ge|gtL

o g

H> 02 Hl I
mjo o

ot

P

Hub Radius 7

SNE



* Properties £ > Edit Curve

| Fan Component

General] Geometry Parameters]

Flow

Direction: Swap Direction

Type: * Curve " Fixed Volumetric

" Fixed Mass Flow

Temperature: AmbientTemp

Swirl

* Magnitude  RPM |0

Operating RPM

Options

Hub Power:

[~ Failed Fan:

[PQ Curve]

Fane tt=3tolE fl2| & 5Lt pQ CurveE AFESHE B
Ct. PQ Curve T 20l [HE = XHO| A2, (1) ™ 'IE oSff A

O 2 AH FSEAHLE (2) Fan M Z=ALO| A XS 3SH= H|O|H é*f%a
Lt (3) Icepak°| LibraryOl| M K| S E| = fan2 AR SH= 20| UE

L Ct.

U E J2)Z ol ZLof oM RO ME A, E= N E 2
| 2
A2t a M
(B0 SOI7HX| 4= H2)
8

SNE

ro

b

[Fixed Volumetric / Fixed Mass Flow]

AN fFEmis) E= HE FE
(mmxﬂoqu$E%§9

quﬂm ozt &l a
H Ao CHor 24l BHH, £ = =
7‘|(open|ng(}||)\‘| A48 7ts)2 HH
2 OfL} StLEE S Eof HokS
9—|3P7| {20 53 =H0| Xt
7t O = A'—|':f oA =0
HET AR ETH RO

o ] a3y
xa o galerlch




CEERE

Edit Dataset

Coordinates--Click on header to change unit

YoalurmeFlow [m3_per_z] | Preszsure [n_per_meter_sq]

o
0.0034
0.0&8
0.02a3
0.0377
0.0424

Add Bow Above
Append Bows...

]

SNE

104.58
£9.72
49.80
34.86
3.96

0

B I

Add Bow Below
Delete Rows

Cancel

Swap -7 Data

[mpart Datazet... Ewxport D ataget...

1.20E+02

1.00E+02

8.00E+01

6.00E+1

4.00E+01

Pressure [n per meter sq

2.00E+M

0.00E+00

Ansys
2024 R2

0.00

T I T T I T
0.02 0.03
VolumeFlow [m3 per s]

[P-Q Curve data]

4




| Fan Component

General | Geometry PFC‘PEWiESlParametersl

Flow
Direction:

Type:

Temperature:

Swirl

Options

Hub Power:

[~ Failed Fan:

Swap Direction

v Curve " Fixed Veolumetric

Edit Curve
|A|'nbient‘em|; | j
 Magnitude If-‘ RPMI ||-'333 I
Operating RPM 2000
o li
-

e

" Fixed Mass Flow

[Swirl — Magnitude]

Swirl Magnitude 2 = 22 Ofeff A1 2] sof Cf &
o] 3| BtsF & 37| (up (1)) 7F AlAHE L

ct,
up(r) = u,(r) () §

7| M u,(r)= Mt =Zot g3t ol
fan2| HHZ BIE, r 2 2

—

SNE

st
ro

[Swirl — RPM]

Swirl RPM 2f= Of2ff 410 CH & &|Of 2| 2t
S 7 Lol At ELICH = e £ 9
5%(1/20) U S 0| 2|H L& Hr(up(r) )12 T
& LIt

= .

() = [(RPM) x 52 x|
= X — X 1| X =—
Uolr 60 "1™ 20

= RPM:
Fan A5 EO| &3] 2= rrM, HZ RPM

= Qperating RPM:
MK Zt = 8t= RPM, EE= A2/F15 59| 0
FE ZZRrRPMEL A =20 E A
RPMLE FHAt S2[= B2 ALE

ug(r) f —
u,(r)




* History tree > Fanl_1 %

=
=

=g Model

E-gep Fan’
H-0 She

5. Solids
o455 air

712, Coordinate Sy
&% Flanes
T Lists

2| > Edit > Arrange > Move 28| > 7| EE F4 2 &H

Expand All
Collapse All

Select All

History Tree Layout
Group

Edit

Component

WView

Properties. ..

X B i

SNE

Copy
Faste
Delete

Arrange

Duplicate

Ctrl+C
Ctrl+V
Delete

M1 Mowve

g7 Rotate
A Mirror

[Point mode VS. Dialog entry mode]

[F317|2 [F4)7 | E =81 &2 THE
L HEHS HI’% A OI¢|_||:|.'

— oHd= T M-

- Point mode (F3)
Dhe AR st 91X X A7|1E 22
St= 2hA L C}.

- Dialog entry mode (F4)
H0| 9% Y 37| 3h2 YESte
Y L|CE

v




IH Z} H 0| Parameteric study B

« Move Vector0| 0, 0.07, Szc &1 = > OK

FE] move x
Command ]
Marne | Walue | Unit |Eva|uated 'v'alue|
Corrnand Move
Coordinate Systern |Global
Fove Vector Orneter .0.07meter . $zc Orneter , 0,07,

“meter”= & HSIA| KOt &l L|LC, J

QK Cancel

SNE



n C

A E|0| HAE|OHO|

* History tree > Fanl_Hub & 2 > Properties & > {ol= MAOZ HEF

* Fanl_Passage ®ol= Moo= HY

=g Ml::-del

=8 ﬁ Fan1

=B “ Fan1
E‘ = Sheets,
L = Unassigned

N

_ ... Fant Fassage
..... [|+|] Move

&-&7 Solids

E-lz, Coordinate Systems

&8 Flanes

E-5 Lists

Properties

Marmne | Yalue

| Unit |Eva|uated W |

Mame Fan1_Hub
Orientation Global
Model

Display ...

Material,,,

Color |
Transpa.., 0

I |1 i

SNE

Color

Basic colors:

EEEENET
EEEN
EEEET
EEEENEN
EEENET
THEEEEE
EEENELM

Custom colors:

S B A B B B B
EENESNEEEER

Reset Custom Colors to Defaults

| Cu:ulu:ur

o |

Cancel |

Hue: 'IED
Sat: [81
Lum: lﬁ

Red: [128
Green: lﬁ
Blue: lﬁ

Add to Custom Colors

20



> Grid, Ruler Sl |

E = Draw 2| = EH

EEf Measure - E|E|$Grid
= Ruler oy
Units 30
B° File Edit View Project Draw Modeler
| I ) Undo Select: Face u
. (S Select by Name
Save
[{&, Paste
Desktop View I Drraw I Model Simul

SNE

H

>

21



O A O=—32 H .
« OF2A 28! > Assign Thermal > Grille

Mext Behind B

Selection Mode >

Select Objects >

Extend Selection >

Go to History

Measure >

View >

Edit ¥

Group >

Create 3D Component...

Object Identification >

Assign Thermal > Block. .

Assign Solar Loading Grille...

Assign Monitor > MNetwork..

Assign Mesh Regicn Opening

Assign Mesh Operation Plate

Plot Fields 5 Resistance...
Source...

Mesh Viewer... wall

Copy Image EM Loss...
Blower...

SNE

[Grille]

YLICE 7H = F0f tf
| grgotny, o 2

<2

ANARAWAWEWE
1T

A HH

T

s

T

,—'v"ﬁ

B

LT
"

22



* Free Area Ratio0| 0.5 &

| Grille Thermal Madel

General IDE—'auh;;]

I

Mame: |Gri||E'

Thermal Specification

External Temperature:

Flow Specification

External Total Pressure:

Pressure Loss Type:

AmbientPressure

(¥ Loss Coefficient

Free Area Ratio

Resistance Type |Per’c—rated Thin Vent

EE
e

SNE

JHak

= Perforated Thin Vent

1
l. = Yo [0.707(1 — A)%375 + 1 — A]?

= Circular Metal Wire Screen

1 2
I, =13(1-4)+ (Z_ 1)

= Two-Plane Screen Cyl. Bars

1.28(1 — A)
le=—m7—

[Loss Coefficient]

AlZ 7|8t 2 A AL T 2 EHSE= Free Area




PcB 44d

o Draw 2|2 & > Box > 12l A = sjze &=

H “) Undo  Select: Face = E,  Pan @, Fit Al il far?
' (O SelectbyName % % urotate » @ 5 Q
Save Zoom

[, Paste & @ orient - m <

Desktop View Crraww Model Simulation Results Automation Ansys Minerva Learning a

BE] CreateBox X
Command | Attribute |

Mame | Value | Unit | Evaluated ¥...

Cormrmand | CreateBox
Coordin,,, |Global
Position |(0.0.0 meter |Ometer , Om,,,

Hhize 0.4 reter |0, dmeter
Yoize 0.01 rmeter |0.01meter
£hize 0.5 rmeter |0 2bmeter

SNE




PCB = A‘I A‘I x'l

o Attribute & > Material B 4 (Edit) > FR4 A A MEH 5 301 5 ok

ﬁ CreateBox W Select Definition %

Materials | Material Filters

Command| Attribute
. Search Parameters
Marne Value | Unit | Evaluated V.., | Search by Name Search Criteria Libraries W Show Project definitions [~ Select all libraries
Marne Bouxl | = i* by Name " by Property [sys] Materials
Material | Al-Extruded” | "#l-Extruded” B
“ AT | Relative Permittivity
Surface |, Steal-oxidis,,, Search ?
solve In... | "al-Extruded” _
Orientation L2 / Mame Location Origin C;—nhdejgiility Mags Density ST_FECE:IIC
Model v FC-78 Syslibrary  Materials 0,062 170 105 0,006
Display ... u - |FC-88 SysLibrary Materials 0,058 1640 1050 00016
Material | r | |Fe-Cast{Grey) SysLibrary Materials 75 7150 500 0
Calar | | " |Fe-Cast{¥hite} SysLibrary Materials 7 7700 500 0 '
| |Fe-Pure SysLibrary Materials 72 7870 452 0 |
Transpa.., 0 | " |Fe-Pure_Fef Syslibrary  Materials 0.2 7870 573.0 0
| |Fe-Yrought SysLibrary Materials ] 7800 470 0
- [ferrite SysLibrary Materials 4 4500 750 1e-05
Ok I Cancel " |Flipchip_underill SysLibrary Materials 0.8 1210 172 0
N " |Flouroethylene Resin-JSME SysLlIJrars.I Materials IJ 24 21'."IJ 960 0
FR-4_Het SysLlhrarg.I Materials 1250 1300
| |FR4_epoxy SysLibrary Materials n. 294 1900 1150 1.59—13
" |Freon-C-51-12 SysLibrary Materials 0,059 1670 1120 0, 0026
| |Freon-ER SyslLibrary Materials 0,087 1730 999 0,001
" |Freon-TF SysLibrary Materials 0,074 1560 890 0,002
View/Edit Materials... Add Material... Clone Material(s) Remaove Material(s) Export to Library... |
e #z |

SNE 25



* History tree > Box1 &

2l > Select > All Faces

=45 Model
El-agp Fan
Ene ,J Fani_1
EI 08 Sheets
. BB Unassigned
... Fan1_Hub
. .3 Fanl_Passage
----- £|+|] Move
B Solids
El! air
l 5 RE-giu::-n
= 5 FR-4
GREABox]
EEI---TA. Coordinate Systems
E-4F Flanes
-4 Lists

SNE

Expand All
Collapse All
Select @ Al Faces
All Edges
Edit © g
M Sheet Edges
Group

Create 30 Component...

Replace with 30 Component...

S Assign Material ..

Wiew

Properties. ..

Object Identification
Assign Thermal

Assign Solar Loading
Assign Monitor

Assign Mesh Region
Assign Mesh Cperation

Plot Fields

Mesh Viewer...

[Select — All Faces]

o
z
o

ot g s #HE A M8 & s 7S YLICH
i

22| o|o| A HEof tht E710| o2}
S FOpE I, B SfLt 5t E S 2ot Al 25
S20et 0|3 0| EMES EHSS NEE|= 2 3 1f ASY

L|C}. 7

26



3D Modeler & $

> Assign Thermal > Wall > Stationary

Selection Mode
Select Objects
Extend Selection

Measure
Wiew
Edit

Group

Create 3D Component...

Object Identification

Assign Thermal

Assign Solar Leading
Assign Monitor

Assign Mesh Region
Assign Mesh Operation

Plot Fields
Mesh Viegwer. ..

Copy Image

Block...

Grille...

Metwork...

Cpening »
Flate >
Resistance...
Source...

wall ’ I Stationary...

<2

Q
Ty
=Y

N

-—
s

ir A rotre =
> ™ 0
ofn o 4o

N
-

=

[

MR o)

XA NDQ 1%

EM Loss...

Symmetry...

Blower... |

SNE




Stationary Wall Thermal Model

General IDE.-'au|t5|

Mame:

Wall Thickness:
Solid Material:

Thermal Specification

External Condition

¥ Heat Flux

| StationanyWall1

i mm |}

n
u

M
n

d
0
r

(Heat Flux): &t
el 2ts 22Xt M

o

4
of

FR-4

" Temperature (" Heat Transfer Coefficient

Heat Flux: ||2C-

CRHAEHS S E
F 8 AP0l 2 =X}0f H
T RE )
of Atz z 2FE= Y
L|Ct. O] =

R o
.

M 2 ofo
rokJy 2t rg pot Ml

0

-

“or JZ Mo T ofm

_

[¢)

irrad_W_per_m2 LH

=2

x
oA Y
2t rlo
O

CRELEERET

[Solid Material]

2 0| H O M= Box12| MRt SUBH HEH X
Mo = K7} Qi 3kt Ha Mk
~ind HO| X EO| MZ CIE (= 3) AFE L

O 2 EpEetLC.

; Tunknown

!Tfluid

[~ Shell Conducticn

[ Slip Flow Boundary

Use Defaults

x Tsolid

unknown

SNE

.,_

i B




. RN HA > ol

Stationary Wall Thermal Model

General IDE.-'au|t5|

Mame: |Static:-nar;.-‘k-‘.fall‘

Wall Thickness: I

FR-4

Solid Material:

Thermal Specification
External Condition

* Heat Flux " Temperature

Heat Flux: ||2C- irrad_W_per_m2 jl

[~ Inner Surface Radiation
[~ Shell Conducticn

[ Slip Flow Boundary

Use Defaults

" Heat Transfer Coefficient

SNE

[Wall Thickness]

FH7EE2 B HY S 7 gl EEUH2E LA

ot =AY L E.

ol FHof g EEE2 7otd YoM = Bt

SR R, @EE A= US SO =2
-I AlL

Ho =z ALtEl LT matM 28 =218 S (F
Ne+5 80| 21 SXMY0| 2 ddh)2 of

A0f Hres gl Lct,
St GO BHE RHI7H S & Y B0
S0IX| & Xl oLt 1 Y

Al 4 gLt

T,

LI R= g = k(T —T,)
kA J
T,

| o
]




e Draw C|= EH >

Box > 12X = Q= 5 Attribute B > T

H . Cut ¥) Undo  Select: Face - ® @  Pan @, Fit Al il far?
! Cop Redc (5} Select by Name B B ok Rotate » | [0 Fit Selectec 6 )
Save Zoom
[, Paste Delete & » [ Orient - M < Fu
Desktop View Crraww Model Simulation Results Automation Ansys Minerva Learning a
_ FE] CreateBox et BB CreateBox
Command lAttribute] command | Attribute
Mame | Value | Unit |Eua|uated Rﬂ'| Mame Value | Unit |Eua|uated V...
Command | CreateBox MName Baoxe
Coordin,,, |Global Material |"Al-Extruded” “&|-Extruded”
Position (0,05 0001 .01 meter |0 05rneter | 0, sSurface .. |"Steel-oxidised-surface” “oteel-oxidis, .,
#oize 0,05 meter |0 05meter Solve In,., [v
Yaize 0,02 meter |0 02rneter Orientation Glabal
£aize 0,05 rrietar 0, 0bmetar Madel
................... Display
Material,
Colar :
Transpa, .,

SNE

Cancel |

Ok

Cancel

30



* History tree > Box2 &

24§ Model

Gl-agp Fan

L2 Solids
-4 air
El! Al-Extruded
oo
-4 FR-4

EEI---TA. Coordinate Systems

E-&8% Flanses

-4 Lists

2| > Edit > Duplicate > Along Line

SNE

Expand All
Collapse All

Select
Edit

Group

Create 30 Component...

Replace with 30 Component...

Assign Material...

Wiew

Properties...

Object Identification
Assign Thermal

Assign Solar Loading
Assign Menitor

Assign Mesh Region
Assign Mesh Operation

Plot Figlds

Mesh Viewer. .

L

53 Copy
& Paste
XK Delete

Properties...

Arrange
Duplicate
Scale

Surface

Boolean
Sweep

Reassign SubRegicn

Ctrl+C
Ctrl+W
Delete

B Aleng Line
i3 Around Axis..
Ak Mirror




BB DuplicateAlongline X

Command l

Marne | Value | Unit |Eua|uated W
Comrand | DuplicateAlongLine
Coordin,,, Global

YVector 0.08.0.0 meter 0 08meter | 0,,,
Total Mu,,, |4 4
Aftach T, |_

SNE



=g Model

Gl-agp Fan

B-&7 Solids
..g air
-4 Al-Extr
-4 FR-4

®-le, Coordinate Systems
& Flanes
E-€5 Lists

SNE

Expand All
Collapse All

Select
Edit

Group
Create 30 Component...

Replace with 30 Component...

Assign Material ...

View

Properties...

Object Identification
Assign Thermal

Assign Solar Loading
Assign Monitor

Assign Mesh Region
Assign Mesh Operation

Plot Fields

Mesh Viewsr

> 232 &l > Assign Thermal > Block

Block...
Grille...
Metwaork...
Cpening
Flate

Resistance...

Source...
wall
EM Loss. ..

Blower...

33



HF
—

Al

o
— I —

8

« Total Power0Of 5 2= >

Block Thermal Model
General l De"aults]

Name: |B‘Ctk'

Power

* Total Power " Power Density

3} 9|

= =

B m

j r |‘5-": :E:‘J J

I External conditions

Total Power 73 A| Zt @ EME 21| o2 = LCL &Y =A
L|C. ]2 L EME0f 5L block =S X85} 2
=g S B 0| Zt2fe] o HHE |

per_mzkel J|—|'5"'3352JJ
[ambientremp | =] B J
2ol GBS

[StLtel =2 vs O 2 7H2f Z= 4]

N2 e
[S)




C|A =g 0] Tip

- 7|EE 6 ¥ H

SNE

[Wireframe VS. Shade]

[F6]7| 2t [F719|% =M Y EA |
Al S HHE = ASL|Ct

- Wireframe (F6)
EdgeTh HEA|Z|10 HE2 EHSIA HEA|
gt

Shade (F7)
Ol BEY EE BT Bo LhErY
LICF.

35



. 9|EEFO|=|IE—:|| >_1

>0b2 A Z Box2| HIEHHO| X > 7| 22 B Y& HH2sl0] B X}

=

/

[7h2 T H e

=

@
I-

J=
|l

= -Hod-

S MEfst 0|3 7|2 E0|B7| 2 YU H
o, SiXf Ot A HMIL YUE 2

== WA= MENSLICE /3=
MEHE [H))l_xl BE ol 24 st

|X12]
H

4




D'_OA o

ju
J™

T=T

> Assign Thermal > Plate > Conducting

Mext Behind
Selection Mode
Select Objects
Extend Selection

Go to History
Measure
Wiew

Edit

Group

Create 30 Component...

Object Identification
Assign Thermal

Assign Solar Loading
Assign Monitor

Assign Mesh Regicn
Assign Mesh Operation

Plot Fields
Mesh Wiewer...

Copy Image

B

’ Block...
Grille...
» Metwork...

Opening >

Plate > Adiabatic...

5 Resistance... Conducting...

Source...
Wwall >
EM Loss...

SNE

Blower...

[Plate - Conducting]

FH7ES2 B Y S 7 gl EEUH2E LA

St =HYLICE

ol FHof g EEE2 7[otd o= gt
IR @R @EE A =9 s SO =2
Ho = A MELLh et 22X 228 HY(F
He5 80| A1 SN0 Z dd)2

Mof g S Lt

FH7F LT 2HE /M7= & + Us SO
& O X|= Xt0]= Lot O Feko| 0jofsto 7

Al = A LIC.

T M-
Ty
L R—L =k(T; — Ty)
= %A ‘q 1 2
T,




. AXE ZIO 2 0.005 Y > 20l > LI K| 3742 Box HIEIHO| = &2

Conducting Plate Thermal Mode

General l DE"auItsl

Marne |C|:-ndur:tingl3|ate‘
i Thermal Specification |Therma| Resistance j
Thermal resistance I:-.E-E-5| |Kel_per_w j

1

Total Power |I3- |W j [ [Temp Dep_~| J
[~ Shell Conduction

Side specification

[ Low side [ High side

Use Defaults

X

[Conducting Plate]

o=
O
2 00 2

= UN| AtO|of H=

BH = =2 O
20| 78 &0 2X e ol 4 &l LI Ct.

=

AR AT 1) ALSBILICE 0] HHO| g1 FS 0|4l

0 7|22 X oot e EX2 Chag A2 Soll ALt LT

Thickness: 774 L1} =8 k& H 2|50 °”'7<1§>* 20| AL L et

=
Conductance: 1EE[W/K] ERT SOo|5lH O AUt EXjgte = HEE L|LCE

Thermal Resistance: X2 4/=2 2 & H9| 5t L|Ct.

o (=]
Thermal Impedance: ‘32| &l L[ HA 7fS HHHEO = LIF+0] EX

o 2LO] ALY,

it
re
L]
>

SNE




39

b
&
Ny >
=
o T
§E L
v.r.l..Dm
HEERE
5
naea

SNE



e Draw |2 B > Box> 2/ A= Q=

I “) Undo  Select: Face - ® @ + Pan @), Fit Al i far)
L (5 Select by Name o i Rotate - (O 6 2
Save Zoom

[2, Paste @ - [ Orient - M <« P
Desktop View Drraw Model Simulation Results Automation Ansys Minerva Learning an
BB CreateBox X

Command | Attribute |

Mame | Value | Unit | Evaluated ¥...

Cornrnand CreateBox
Coordin,,, |Global

Position [0.05.0.01 .0,18
xaize 0,05
Yaize 0,02
£5ize 0,05

rmeter |0 0Brneter | 0,
reter |0, 0brmeter
rmeter |0.02meter
reter |0 0bmeter

SNE

Cancel |

40



« Attribute &Y > Solve Inside |3 S X| > oK

BB CreateBox X

Command | Attribute

Marme Yalue | Unit |Eua|uats
Mame Boxd
Material “Al-Extruded” “Bl-Extr,
surface Material “Bteel-oxidised-surface” “Steel-o
Solve Inside ) =
Orientation Global
Madel [v
Cisplay Wireframe -
Material dppeara, ., I
Colar [ ]
Transoarent 0 I

QK. Cancel |
[

SNE

[Solve Inside M| 3 S H| -

Hollow Block]

Solve InsudeE X2 SHA|SHH MEdDE CH | LH R0l = o5 7+ M -4 k[ X| g¢& LTt Of
A2 AnsysO| M= Hollow BlockO| 2t E&L|Ct.

O 7 M-S &l K| ERUACHE A2 84S ot | E=Cts 2|0| Y LTt [EfA] L0 A
9| %Elx*ol AYS(OE SO DM P=EHE, vH S8 )2 XA 2, O

Ao M= ZhHO| [HE S, A, 25 59
1':.'_P 2AO[ ALt LTt

HESZ 7|s= AHEotH o4 = otX| = &

EpIE-TIPS 0|A|_| C}.

T M-

—l:l O LS —

Zip HA| LEEFLEX] E’JQ L|Ct & 3O

Ao = S0l et st At

Hollow
Block




. o =
* History tree > Box3 =&l >
=g Model
g Fan’
B-&7 Solids
-5 air
E-&P Region
C-4¥ Al-Extruded Expand All
E-&7 Boxe Collapse All
B4 Box2 1
5@ Box2_2 Select S| @ Al Faces
P o S il All Edges
ER=4 M Sheet Edges
Group >
-4 FR-4 Create 3D Component...
E-le, Coordinate Systems Replace with 3D Component...
EH-4F Flanes
G- Lists S Assign Material...
View »
IETTI [Select — All Faces]
Object Identification >
pssign Therm > =73 Ao BE BUIS A4 MY 4 9l 75T
Assign Sclar Loading
Assign Monitor > =c|H o|0j ¢ HXof| Ciiet Z=740] ofL 2t HOj CHet BAXHS
Assign Mesh Region Z|Op gt I}, ™ StL} 8tLIE S2ISt= Al QBN E SLIE S2
Assign Mesh Operaticn -ﬂ' Ol—?— Ol QEE!EQ EE%% )nk_ Iﬂ}lElE% %I' [H A|--g-°|=,|' I—l El’-
Flot Figlds >
Mesh Viewer...

SNE




HEHI 243

3D Modeler & 22 2 > Assign Thermal > Network

Selection Mode »
Select Objects >
Extend Selection 3
" [Network]
easure »
View » HES =270 E= o8] 74l 2Kt WO H o= BA XA
o=, A AHO|LL I}7|X| Lho| 2Rret MM U Net RS2
i > Cree3} 8 ) ARG E L C,
Grou » Block...
Creatz 3D Component... Grille... SHA Q| Li 5 o & g0l B o 2740]| §ILHH O
—— AL SN Ksle] [[H+01(ID S A LHTOHHOI gree
T ShE|R| gEuch oxjol YEYS BHS e peHos
213} B AfO|| A2 Ol Y822 mEEY + Qo0 A U
Plte > 827|802 AHE A A AL
Object Identification » Resistance...
Assign Thermal » Source._.. 7
Assign Solar Loading Wall »
Assign Monitor » EM Loss...
Assign Mesh Region Blower...

Assign Mesh Operation
Flot Fields 3
Mesh Viewer...

Copy Image

SNE



HEX3 238

* Face 328 2 2 > 3D Modeler H0|A{ 0= HOIX| =2+0l

Network Thenmal Moded x
Name Network] B % Ccut @, | G Fit Al 4+ Pan -p Q = Rotate T PagePort %
23 copy @, | @, Fit selected | [T wire =2 Align Vert p.A
0K Cancel Zoom Internal Boundary R c . List
X Node MNode Link Link  Of} Align Horz

[ [ [ [
' Faces28 Face329 Face330 Face331 Face332 Face333

SNE



HEX3 238

e Face328 O|E=2 =2 & >maxz2 0| & HE

Network Thermal Model X
Name Network B # cut ¥ @, Fit Al b Pan _,-)@ Q —_ o7 Rotate T Page Port 3t %
23 Copy =} Fit Selected | [ wire =2 Align Vert
oK Cancel Zoom Internal Boundary R C List
X @, Node Node Link Link OfF-Alion Horz
[] [] []

max/ Face329 Face330 Face331 Face332 Face333

SNE



« SYSHYAOZ LIHX| 57l BHe| 2|X| =2l 2 O|F HY

~
Network Thermal Moded X
MName Network ) @, | @, Fitan «+ Pan () = CaPage Port i
ok ca| , @), | @, Fit selected | [ wire |.:)U)| . <Pd H':N- _c.- = %
anee o @, Noge Node  unk Uk | OF §
| [] [-] [] [-] [-] []
maxZ minZ minY minX maxyY maxX

SNE



HEX3 238

- E2f35t0 B 9{X] 0|5 7ts

Network Thermal Model X
MName Network B % cut 9 @, | @, Fitan < Pan 0 Q 7 Rotate D> Page Port 5 %
23 Copy @), | @, Fit selected | [ wire -‘)U) =2 Align Vert p.A
0K  Cancel Zoom Internal Boundary R c _ List
X Node Node Link Link OfFAlign Horz

=8

__.miax

. | minZ minY minX maxyY maxX

SNE



. Sy = O|*LL- O = — =
« Rlink(M&) 28 > &ot= |IX|0| 2 2E =2 Hd /s >7|EEscE 848 T =
Network Thermal Model X
Name Network1 #cut 9 @, | B, Fitan +} Pan () o7 Rotate Do Page Port 3
a 53 Copy @, | B Fitselected | [~ wire -‘)\J Q e — £ Align Vert X %
0K  Cancel Zoom Internal Boundary|] R C List
X Node HMode | Link | Link  OfF Align Horz

maxZ
ERAVAVAY= S |
Link -
. minZ minY minX maxy maxX

Link1 Link2

SNE



o Xt MEH 5 Rotate =

o

L

D.DJ‘ Rotate

= Align Vert
-I]-|:|-Aligr1 Horz

[ Page Port

SNE

E_I_
=15

] 2| 7ts



HEX3 238

* Internal NodeS SO0l &g, LIHA| Mot #HS I H BiX|

Network Thermal Mode X
Name Network a ) @, | @, Fitan < Pan -p ? — | 07 DoePage Port 45 %
<} Fit Selected | [ wire = A
0K Cancel Zoom Internal |Boundary R C List
@, Mode | Node Link Link  OfF

n

maxZ
minY é

Internal

minX ink5 maxXx

minZ

SNE



e Internal § &

=2l > power0| 10 & = > =0l

Internal

VA
nk1
+ b
VA
nk3

SNE

Internal:InternalMode Properties: Project? - lcepakDesign

Parameter Values ] Symbol ] Property Displays]

Marme | Value | Unit |Eva|uated W Description
Marme Internal
| Power L 10 Pawer
Mass 0,001 kg 0.001kg Mass
- |SpecificHeat 1000 J_pe,., 1000 _per_k.., |Specific Heat
YWariation Data - Yariation data

[ Show Hidden

Jtot
ro
En
b

HEWA)




. ctrl 7| E 288 M& 67| MEH > 2ZE!l > Properties

d

ma
minY ma
Link1 Link2 Properties...
A cut Ctrl+X
g Copy Ctrl+C
Delete Del
Internal
4/\/\/\ Rotate

Link3 Link4

minX ink5 maxX

minZ

SNE



Link1:Link... Properties: Project? - lcepakDesign

Parameter Values ] Symbol ] Property Display‘s]

Mare | Walue | Unit |E'-.faluated W Description
Mame
RLinkType Thermal Resistance Choose Thermal R...
| | ThermalRe... cel_.,, Bocel_per_w Thermal Resistance

[~ Show Hidden

Jugt
0

il 4 HEW

SNE



VD EREE:

e OK E &5l A Network 2 2=

Network Thermal Model x|
Name Networkl m ) @, | @ Fitan <+ Pan -/(D ? —_ i} CoPage Port  3H %
e, Fit Selected | [ Wire = .4
OK  Cancel Zoom Internal Boundary R C List
= Node MNode Link Lnk M}

ma

minX ink5 maxXx

minZ

SNE



HEXHI FA

* History tree > Box3 = 2! > Edit > Duplicate > Along Line

=45 Model
E.E': Fan1
- B Fan
=-£7 Solids
o4 air Expand All
C-4¥ Al-Extruded Collapse All
E-&F Box2
f3-&P Box2_1 Select ¥
@ Boxz_2 Edit || Ba Copy Ctrl+C
- Box2_3 .
_ 5, Paste Ctrl+v
H-&57 Group » ;? T Delet
4 elete elete
I'_—'IS FR Create 30 Component...
&7 Boxl Properties
E-l, Coordinate Systems P
& Planes Arrange »
-5 Lists :
Duplicate >| g Along Line
Object Identification > Scale 7 Around Axis...
. + ;
Assign Thermal » S y | il Mirror
Assign Solar Loading Boolean y
Assign Monitor »
Assign Mesh Regicn Sweep ’
Assign Mesh Operation Reassign SubRegion
Flot Fields >
Mesh \iewer...

SNE



= e

1R
\"4
fo
A%

- ¥ DuplicateAlongline x

Command ]

Mame | Walue | Unit |Evaluated V... |
Cornrnand Duplicate&longline
Coordin,,, |Global
Yector 0.05.0.0 meter |0 08rneter | 0,
Total Mu,..|4 4
Aftach T,,, |_

QK Cancel |

SNE



Parametric Study2 ZtE 4| 448

« Modeler 0| B} > Coordinate System > Create > Relative CS > Offset

BT File Edit View Project Draw Modeler lcepak Tools Window Hel

I €} Undo  Select: O Import...
1 @l Selec Exp-cl‘t
Save .
T Paste SpaceClaim Link >
Desktop View Drraw Mod . .
Discovery Link »
Project Manager
E@ :q"“i"—‘cu* T S e [Local Coordinate System]
= I kDesignl (SteadyStat
= @ :Epa esigni (Steady 5 History Tree Layout >
¥ 30 Companents Hf EAZ 2 S AS VAN &
- vose B Object Priorty.. L}, AT) ZHEZ| 7 HES A2 E ASLICH
- Thermal — -+ =
o ATH ZHEA S M-S Aag et
[ Block1
----- .:}. ConductingPlate1
""" S Grile1 Movement Mode > 7
----- E- Metworkl d
_____ I network Grid Plane >
..... E NEt‘.I".'Drk3 Srlﬂp' MC‘dE‘...
----- I Metworks New Object Type >
E StationaryWalll
..... == Manitor Group ) Set Working CS...
----- Solar Loading Coordinate System > Create » Relative CS > || du  Offset
E-0F Mesh List 5 2 Rotated
P MachNinarotinn et
bjec 3 22
Both

SNE




Parametric Study2 ZtE 4| 448

e 7|HE F4 23 5 xZH0] 0.1 93 >0k

FE] set Origin >
L I':" L | jmeter > | [Point mode VS. Dialog entry mode]
¥ |III |meterj = o SIALS O
[F3]7|2t [FA)7| & =M &= THE
z |0 jmeter | =YY= btE = ASH
oK, Cancel | - Point mode (F3)
OIS AR YBHE 9I% % 37|18 29

2|
St A YL,

- Dialog entry mode (F4)
H0| 9% Y 37| 3h2 YESte
Y L|CE

v

SNE



Zta Al 242l Tip

* History tree > Coordinate Systems > RelativeCS10{| ‘w’ HEA| 2+9I

=g Model

e Fan'

: :,‘; Fan1_1

B-& Sclids
i34 air [Coordinate System — ‘W’]
-4 Al-Extruded
B4 FR-4 A A e 59

E-le, Coordinate Systems =

. .4 Global

CHAl Global ZHEA| AFR-8 ISHCHA History
E-&8 Planes treeOf| A Global= M1 EiSIH w EA| 7} &7

F-5 Lists ZIL|C}, 7

SNE



e Draw |2 B > Box> 2/ A= Q=

B File Edit View Project Draw Modeler Icepak Tools Window Help

H Select: Object - % @ ++ Pan @, Fit An i)
] " 6 O

@I Select by Mame O -t}t Rotate - ':::'\
Save Zoom
[, Paste £ - [ Orient - M < Fu
Desktop View Model Simulation Results Automation Ansys Minerva Learning aj
BB CreateBox >

Command | Attribute |

Mare | Walue | Unit |Eua|uated '
Cornrnand CreateBox
Coordin,,, RelativeC51

Position |0.0.01 .0 reter |Ometer . 0,01,
Hhize 015 reter |0, 15meter
Yoize 0.0 reter |0, 09meter
£hize 0.07 rmeter |0.07meter

cocs_|

SNE



« Attribute B > Solve Inside X| 2 S{X| > TransparencyE 12 HZA > 0K

« 7|HE F7 Q&

ﬁ CreateBox
Command | Attribute
Marne Value | Unit |Eua|uated W
Marne Boxd
Material | "Al-Extruded” “Al-Extruded”
surface |, |"Steel-oxidised-surface” “Steel-oxidis, .,
Solve In,.. u |
Orientation Global
Madel r . -
Display ... |_ - [ set Transparency
Material,., n |
Colar [ ] ]
Transpa... | 1 |!
| Opagque Tranzparent
ak.

Lok |

SNE

Cancel |

T

-2 Hollow Block2
== Q= E Transparency 27




* Project Manager > 3D Components

Project Manager
=3 Project2*
@ IcepakDesignl (SteadyState)*

2l > Create > Heatsink

Y5 Componen

g4 Fan1_1

Browse 3D Component...
&-EF Thermal

----- : Manitor
----- Solar Loading

-EE Mesh

----- SF Analysis

Create

» Fan...

l@ Optimetrics
----- Results

..... % Field Overlays
[#1-/_1 Definitions

SNE

Heatsink...
FCB...
CTM...

[3D Components - Heatsink]

3|43 Al B4 0f2t0|E 22 Yooho) BT
& TQ glo| TS BrE 4 U Lich

T o| JH, S, 242, Hloj A0 £, 27| S2 FolFL




Geometry

Heatsink Compaonent

General Prn:-perties] Parameters]

=

Flane:

|mE~ter

||3-_c-e

Overall height:

Baze

|meter

Length:

|meter

|c-.29

Width:

0.

Height:

Fin

|Extruded

Type:

i Z

Flow Direction:

Count:

|| 0.008 | |meter j

o

Thickness:

|me-ter j
|meter j

Z Offset

o

X Offset

ol
s
ol

SNE



. Propertles

Heatsink u.:'npanent

i > H[O] & T 2

General ] Geometry Parameters ]

Flow/Thermal Data

Heatsink Fin

Solid Material: Al-Extruded
Heatsink Base

Solid Material: |/ Al-Extruded

Surface Material:

Surface Material:

A= Cu-Pure2 H

Steel-oxidised-surface ‘

Steel-oxidised-surface ‘

A5t 2/3H Al-Extruded = &

X

[Solid Material & Surface Material]

Solid Material:
M=o ciet =29 42 de|eL|Ch B, EMEr HIE
2| U0l UF I—I Ct.

Surface Material:
HMHO| CHot 2f2 Fo|erL|CH E™ EAL:, HH HET| &

o] &Lt
SAF HY A S SR Y A0 EH 24 2ES
8| A ofl ALRE|X| 97| {2 0f, HRS}X| ot EL|Ct

FHEs SHHME EH AEY|= Y2 HF RE S H|
oot R 22| 4% AFEE|X| s L I:|' ﬂim HE7|t 7

N = E0AM A El= 20| 2 0| M2 CH27| I Z 0
OlH 7hd A A Mt 2 22| Mo = EFEEL|CE. IcepakO|
A= standard no-slip & '|0| HHO| M2L|0, £=2HsIXM o
2 0j18e Mo 2 JPRE L

SNE

Juk
]




A E =)
e Cu-Pure AM > Cu-Pure MEH > =20l
Select Definition
Materials ] Material Filters
Search Parameters
Search by Name Search Criteria v Show Project definitions [ Select all libraries
+ by M "~ by Property
||cu—pure| I y Mame v Property
Cu-Pure [sys:Materials] |P‘5|3-'i' e Permittivity
Cu-Pure_Ref [sys:Materials] I
/ Location Origin
‘Cu-Pure |E: yslLibrary | Materials |EIEI'.", f
Cu-Pure_Ref SysLibrary Materials a1
diarmond SysLibrary Materials 2000
" |Diamond-lla Syslibrary Materials 2300
| |diamond_hi_pres SysLibrary Materials 2000
diarnond_pl_cwd SysLibrary Materials 2000
Die_attach_material SysLibrary Materials 25
| |eGRAF_HITHERM_SRS_1200 Syslibrary Materials (150, = 0
| |eGRAF_HITHERM_SRS_700 SysLibrary Materials (240, = 0
| |eGRAF_HS_400 SysLibrary Materials (400, = i
| |eGRAF_SPREAD_S5300 SysLibrary Materials (300, = i
| |eGRAF_SPREAD_S5400 SysLibrary taterials (400, = i
| |eGRAF_SPREAD_SS500 SysLibrary Materials (500, = 0
_Epoxy Resin-JSME SysLibrary Materials 03 0
Epoxy Resin-Typical SysLibrary Materials nz ]
Eposy-glass fiber Syslibrary Materials 017 0
View/Edit Materials... Add Material... Clone Material(s) Remaove Material(s) Export to Library...

SNE

Hak

[Material - SysLibrary]

A2 2ojER2|0= +E2 =9

=)

0|2 72 2= UsH

oz

2ot A, 2

Cu-Pure2 Cu-Pure_Refl| 24 #/2 @M =7} 387.61t
4012 N2 CHEL|C,

Moz = |A|-_9_E| SN ZIES HIEIO R

Syslerary7f :r““'| E[0f A7| [[H—-Oﬂ e =d S
2tot X = o, 2| AE0| A AMEAZL M A 442
=2t ALES HOF =

UUHH Ol MAHH|E A7 YOl AR-E e A0 A 38
2UEE Kol= oM ato) O F 2 Antg =
m%ﬂELmqﬂw5wat

s
N0
1o O
>0
&2
<
H1o
lﬂ
crl
| L
HH
I'
oA
ot
3
mjn
Hir mjo
2
s




* Cu-PureZ HZGE A =0l >

Heatsink Component

General | Geometry PFC‘DEFtiESIParameters

Flow/Thermal Data
Heatsink Fin

Solid Material: Al-Extruded

Surface Material:

Heatsink Base

Solid Material: I U Bure

I Surface Material:

Steel-oxidised-surface ‘

Steel-oxidised-surface ‘

SNE

fot
=}

J
r




* History tree > Heatsinkl_1 $=

EI--f-@ Model
g0 Fan’
B-gp Heatsink

B-&7 Solids
-4 air
-4 Al-Extruded
G- FR-4

2| > Edit > Arrange > Move

Expand All
Collapse All

Select All

I':'ITA Coordinate Systemq History Tree Layout .
. .o Global
P e Lo w RelativeCS Group 3
@B Planes
G5 Lists Edit »|| 5&a Copy Ctrl+C
Component » | [ Paste Ctrl+y
. XK Delete Delete
View -]
Froperties... Arrange | 0 Move
Duplicate >| 07 Rotate
A, Mirror

SNE

67



FE] move >

Command ]

Marne | Value | Unit |Eua|uated W,
Command Move
Coordin,,. RelativeC51
Mave V.., |III.IZIEIE 0,030,165 |meter 0, 09%meter , ...

QK I Cancel |

SNE



M EH (Shift 7| ZH8) > 3D Modeler & 22 &l > View > Show Only Selection

3 Undo View : Rotate

* Historytree > 0| EA3 Tl B &=
El-%8 Model |
é Fan1 selection Mode

El-ggp Heatsink
El-oh Heatsink1_?

B2 Solids
L4 Al-Extruded
Heatsink1_Pin1
Heatsink1_Pin2
Heatsink1_Pin3
Heatsink1_Pind

Heatsink1_PinS
Heatsink1_Ping
Heatsink1_Pin7
Heatsink1_Ping
-4 Cu-Pure

...£P Heatsink1 Base

--[#0 Mowve
g

-&7 (solids:

B-le, Coordinate Systems
-4 Global

..... i, RelativeCs?
&3 Flanes

E-€5 Lists

SNE

Select Objects
Extend Selection

Measure

Wiew

Edit

Group

Create 3D Component...

Object Identification
Assign Thermal

Assign Solar Loading
Assign Monitor

Assign Mesh Region
Assign Mesh Operation

Plot Fields
Mesh Viewer...

Copy Image

Rotate
<4 Pan Ctrl+Middle Mouse Button+Drag
@ Zoom Mouse Wheel
@ Zoom Area
@ Zoom In Ctrl++
@, Zoom Out Ctrl+-
Fit All Ctrl+D
Fit Selection
% Hide Selection Ctrl+H
% Show Selection
@ Show Only Selection
% Show All

Show Only Model Objects

Show Only Non Model Objects
Show Only Primitive Shapes
Show Only Mon Primitive Shapes

Apply Orientation
Add Mew Crientation...

Animate..
Render

== Ruler

Clipping

69



HMEAT S M S 2|5 SAF AHA

= — - OO OO

« View / Draw / Model 2| 2 &Y > Orient > Dimetric = &

. FitAll 22

@ orient - @ Fit Al Ansys
Top (-Z) L Fit Selected

Bottom (+7)
Right (-¥)
Left (+Y)
Front (-X)
Back (+¥)
Trimetric
Dimetric

|sometric

efeeaoeaeaes

SNE



o . =
« Draw 2| B > Rectangle > 7| 2= F3 2 & > 3D Modeler & S 28| >Grid Plane>Xz2 HE > AN H IS M H
| I 4 Cut ) Undo  Select: Face - % @ % Pan @), Fit Al G & [l ]
y Copy Redo (5 Select by Name T B -‘}l Rotate =~ (@ Fit Selected 8 () O m
Save Zoom
@8, Paste X Delete & - [ Orient - me R~ |O
Desktop View Drraw Model Simulation Results Automation Ansys Minerva Learning and Support
Ansys
Escape Draw Mode ESC 2024R2

Movernent Mode

Grid Plane

Snap Mode...

Set Reference Point
Hints
Measure Dialog

Wiew

Copy Image

Ctrl+Click

Y7

SNE

Use context menu to choose In Plane movement.

at#rE movement,

Using F3/F4 to toggle between point and dialog entry mode.

71



ASYR

A\
4

point "and dialog entry mode

Using F3/F4% to toggle between

72

SNE



* History tree > Rectanglel M &l > 23 2! > Edit > Duplicate > Along Line

=-¢§ Model
[l-agp Fan
Gl-ap Heatsink
- Solids
B-E Sheets
&2 Unassigned
e
E-le, Coordinate Systems
H-&F Flanes
E-5 Lists

SNE

Expand All
Collapse All
Select »
Edit sl| 53 Copy Ctrl+C

2 Paste Ctri+\V
Group > -

#  Delete Delete
Create 30 Component...
Replace with 30 Component... Properties...

Arrange
T , Duplicate g Aleng Line
Properties... scale {7 Around Axis..
+ .

Object Identification » Surface b Mirror
Assign Thermal » Boolean
Assign Selar Loading S
Assign Monitor >
Assign Mesh Region Reassign SubRegion
Assign Mesh Operation Delete Last Operation
Plot Fields »

Mesh Viewer...
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AL

A

B

How‘ﬂh’—,\(or 20 key to constrain relative movement,

Using F3/F4 to togéﬂe hetween point and dialog entry mode,

Use context menu to choose In Plane movement.

/

Reference coordinate system is RelativeCs1

Position 1(Reference) = [0, 0, O]meter
Position2(Vertex_&78) = [0.24, 0.04, 0.222]me
Distance = 0.329369093%meter

= | X Distance = -0.24meter

' Distance = -0.04meter
Z Distance = -0.222meter

Close

Y e %4

;

h

Wl

A

>_.

Ansys
2024 R2

L= oM A E 2

[Duplicate — F3(point mode)]

5101 ChALO| 2 AFE 0|5 72
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/
X

G

How‘ﬁiﬁ,yor 'I:' key to constrain relative movement,

Using F3/F4 to togé'le hetween point and dialog entry mode,

Use context menu ttﬁ choose In Plane movement.

/

Reference coordinate system is RelativeCs1

Position 1(Reference) = [0.24, 0.04, 0.222]met
Position2(Vertex_694) = [0.24, 0.04, 0.20457:
Distance = 0.01742857143meter

= | X Distance = Ometer

' Distance = Ometer
Z Distance = 0.01742857143meter
Angle{P20 - P10) = 2.321208858deg

Close

;

/

i

Wl

A

>_.

Ansys
2024 R2

SNE




« Total numberOf| 8 &= > 0K

% Duplicate along line

zzzzzz
.....

et _

1 Tatal number: |E=

Aftach To Onginal Object:

Ok

-

MOTE: “When ‘Attach to Original Object’ iz zelected,
facesedge azsignments [e.g. boundanes /excitationsz)
on duplicates will be lost, to ensure model

conzistency, when 'Total Mumber' iz edited.

Cancel

How‘ﬂz,‘i*—;yor 131 key to constrain relative movement,

Using F3/F4 to toggle between point and dialog entry mode.

Use context menu td choose In Plane movement.

ST

Ansys
2024 R2

[3D Component H| gt Al2h

Ja}

=8 2 cAD YHO|L}
Eo| HHO dA=A
I|E'P 3D Component=

ol= A2 =7t
SHME0l A2 B

—

Mo

olr 0=
0% I 0X 4 %

mjo

&
H1
Hu
N
x>t
10
1o

i

2

m

I

=

ks
g=l-

r
I
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I
I
0
0
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* History tree > 87| 2| AfZt3l MEH

=45 Model
[l-agp Fan
El-ap Heatsink
[-&2 Solids
5-E3 Shests

& Unassigned
; Rectanglel
Rectanglel_1
Rectanglel_2
Rectangle1_3
Rectanglel_4

Rectanglel1_7
E-le, Coordinate Systems
[-&8 Flanes

E-5 Lists

Dooooonad

> Assign Thermal > Plate > Conducting

SNE

Expand All
Collapse All

Select
Edit

Group

Create 3D Component...

Replace with 30 Component..

Wiew

Properties...

Object Identification

Assign Thermal

Assign Solar Loading

Assign Monitor

Assign Mesh Region

Assign Mesh Cperation

Flot Fields

Meash Viewsr..

¥
>
>
¥
Block...
, Grille...
3 Metwork...
Opening
. Flate Adiabatic...
Resistance... Conducting...
Source...
wall
>
EM Loss..
Blower...
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Conducting Plate Thermal Mode

General ] DE"auItsl

Mame |C|:-n|:|uctingPIatEE
Thermal Specification |Thickness

Thickness 0.2 mm
Total Power |I3- W
Solid Material Al-Extruded

[v Shell Conduction

Side specification

[ Low side [~ High side

Use Defaults

JHak

SNE

[Shell Conduction]

MASHH R= et HEETES
MABHK| BS B FH ekol H
AdretLCh tHEE2l 22 H3 o
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3D Modeler & £ZE! 5 view > Show All

View 2| = & > Fit Al

Ctrl+Middle Mouse Button+Drag
Mouse Wheel

Ctrl++
Ctrl+-

Ctrl+D

2 Undo View : Mouse Wheel
Selection Mode >
Select Objects > Rotate
Extend Selection >| 4 Pan
@ Zoom
e , & Zoom Area
@, Zoom In
View >l| @ Zoom Out
Edit , @ Zoom Previous
Group , Fit All
Create 3D Component...
% Show all
Object Identification >
Assign Thermal . Show Only Model Objects

Show Only Mon Model Objects

Assign Solar Loadin
. . Show Only Brimitive Shapes

Assign Monitor > o
Show Only Mon Primitive Shapes
Assign Mesh Region
Assign Mesh Operation Apply Orientation

Add New Orientation...

SNE

Flot Fields >
Animate...
Mesh Viewer...
Render
Copy Image
= Ruler
Clipping

W

G

‘m"
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o Icepak M5 HE > List > E|AEQ| g2 E2 221810 WA QK| xf=tQl

Icepaleu:-c:-Is Window Help

Solution Type...

List...

w Validation Check...

B Edit Motes...

SNE

Design List: Project? - lcepakDesign

Model \Thermal ] Mc-nitc-rs] SolarLeading ] Mesh Regic-n] Mesh Operation ] Analysis Setupl

Marne |Cc|||:|r| Maodel |Di5|3I:35.| Wirefra,,,| Yisible |Materia|| Type |

Region B [+ [+ [+ air Solid
| |Bou [ ~ r " |FR-4 Salid
[ |Boxz | r @ |Al-Estru,.. Solid
T |Bor2_t — [ r [  |&-Extru... Solid
I T T -

Box2_3 | [+ I [+ Al-Extru,,, Solid
" |Box3 — [ r [  |&-Extru... Solid
| |Box3d [ o - [ | &l-Extru,.. Solid
| |Box3.? | r @ |Al-Estru,.. Solid
T |Box33 — [ r [  |&-Extru... Solid
| |Boxd [ [~ - [ | &l-Extru,.. Solid

Rectanglel | [+ I rd Sheet

Rectanglel_! 3@ [+ I [+ Sheet
| |Rectanglel_? | [+ — [+ Sheet

Rectangle!l 3 [+ I [+ Sheet

Delete Properties ‘ | Select | Done |

[List]

O +/&H 28 0| H0f| Ja/=d S =elot= A0 &

rir

= 0o ==0[ & LTt

4
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Thermal

H>2[2ES S0 288t =AU 52| ?[X| =2l > Done

Design List: Project? - lcepakDesign1

Model | Therma

| Mn::-nitc-rs] SolarLoading ] Mesh Region | Mesh C-peratic-n] Analysis Setup]

Marme |Ty|:|e|

Grillel Grille Type = Grille, &ssignment = Region (Face_12), External Rad, Termpe
StationaryWalll Sta,,, Type = Stationary Wall, &ssignment = Boxl (Face_47, Face_48, Face

. |Blockl Blao,., Type = Solid Block, Assignment = Box?, Boxe_1, Box?_2, Box?_3, Us
ConductingFlate Cn,.. | Type = Conducting Plate, Assignment = Box2 (Face_217), BoxZ_1 (F
Me,., | Type = Netwaork, Assignment = Box3 (Face_328, Face_329. Face_330

. Type = Metwoark, Assignment = Box3_1 (Face_357. Face_358, Face_3
Metwork3 Me,.. | Type = Netwaork, Assignment = Box3_2 (Face_385, Face_386. Face_3
| Metworkd Me,.. | Type = Network, Assignment = Box3_3 (Face_413, Face_414, Face_4
ConductingFlate? Co,.. Type = Conducting Plate, Assignment = Rectanaglel, Rectanglel_1, R

Delete Froperties | | Select Dione

SNE
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KO

4
A

)

VI

ase.
JATAVATAYA)

AV AVIWAY
iy

Y
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AH A‘I

Mesh Region ‘S

* History tree > Coordinate Systems > Global = &

e DrawiC| =2 B >Box>7|EEF4 Q& > 2K A H

.5 )
= 53’ hi':l'jf" | I , Cut  ¥) Undo  Select Objet - & |@ +$ Pan @, Fit Al i
G-g& man - - e R
3-8 Heatsink ave 2 Copy O Reao (S SelectbyName & & oon s Rotate @ Fit Selected | (5 O
a2 Solids |2, Paste Delete &= - [l Orient ~ m <
(-5 Sheets Desktop View Drraw Model Simulation Results Automation Ansys Minerva Learning a
= Lv' Coordinate Systems
18, Global -
------ L. RelativeCs B8] createsox X
E-&8% Flanses
g Lists | Command | Attribute |
Mame | Yalue | Unit |Eua|uated W
Cormmand CreateBox

Coordin,,, Global

Position 0,045 0,005 0,095 meter |0.045meter | .,
#oize 0.31 meter |0.31meter
Yaize 0.09 meter |[,09meter
£hize 0,14 meter |0, 14meter

SNE



Mesh Region ‘S

AH kl

o Attribute B > Model M| 2 S A| > TransparentE 12 =8 > 0K

% CreateBox

Command

Attribute

P

Marne

Yalue | Unit |Eva|uated '

Marne

Material

surface Material
solve Inside
Origntation

todel

Boxh
“A-Extruded”
"Steal-oxidised, .

[v

“&-Extruded”
"Steel-oxidis,

Global

Display Wireframe
Material Appeara,,,

Color

Transparent |

SNE

0K

Cancel

[Model H|2 S X|: Non-Model]

Attrlbute 21 9| Model2 Xi| 3 Sl M| SHO] Of & &FQ|
BAHEHO| S| M Lf 20| 22| 2 OFF gt

ZX| ¥z 2 ot




Mesh Region ‘S

. - o . .
* History tree > Box5(2 = Mot Box) FEE > Assign Mesh Region
B8 Model |
.'E, Fan’ Expand All
‘5’ Heatsink1 Collapse All
=8 7 Solids
5 4 Non Model Select y
=@
E| ,s air Edit >
(&7 Region Grou »
G- Al-Extruded P
EI! FR-4 Create 3D Component...
E-&7 Box Replace with 3D Component...
-3 Sheets
Bl Coordinate Systems
""" 2, G|C-|:}..3| View >
----- & RelativeCS1 _
&5 Planes Properties...
E-¢5 Lists Object Identification *
Assign Thermal »
Assign Solar Loading
Assign Monitor »
Assign Mesh Region
Assign Mesh Operation
Flot Fields »
Mesh Wiewer...

SNE



Mesh Region 4474

* OK
FE] subRegion X [Padding]
Padding Data: {* Pad all directions similarly List of Selected Parts Mesh Region% 23178, % [[H A|_-| E—I|'I ot I:H §9| H E gtl LH _I?I_DI_I- S Eél _6|'7'" JKE_i xo-| _%I' ‘)Ik‘E
 pad indiidal drecsons o I X| B, padding A7 2 EHA MEet i &to] OpX| THE'S 912 ZH 2 Thakel
" Transverse padding 37|EE|- EH E2gdo| @AE ZUSHA Bt= = S L|CH
Direction Padding type | Value | LInits | Region Region
All Percentage Offset ]
0 padding value
Object > Dhbreat
Region Rlegion
[ Save as default
oK Cancel 20% padding value
. Object > Objeat

SNE




Mesh Region ‘S

[Auto Mesh Setting]

Auto Mesh Setting= &0l Al 7HESIAH TS HEE
S| oI- A 0|A|_| |:|. |:|.|:||- 01|I'I|EE|- =M EXSE S

;go| e o oolo A0 o] M ElofozE =
& X] Efg T 91%'4 I:|'. 71 = Advanced B0l A &l
H AIO|=E 2 E5l= A2 AFE EE L O

= =

SNE

. o . S
 Auto Mesh Setting= Fine2 = HZ > =0l
Mesh Region
General ‘ Advanced ] Defaults ]
Name |MeshRegicn‘ ¥ Enabled
Auto Mesh Setting
Coarse Resolution Fine
Small Mesh Count Large
[~ Enable Mesh Fusion
Use Defaults
0l 3x




Mesh Region ‘4 /g

Project Manager E--f@ Model
E"@ Project2¥ Elé Fant
|_;_| -# IcepakDesignl (SteadyState)® :::l Fani_1
g 3D Components B4 Heatsink?
..... & Model g- & Solids
[+-EF Thermal -4 Non Model
..... £ Monitor . I 57 BoxS
..... Solar Loading =8 @ MeshRegion_! ubF".pgmn
B Eﬁ Mesh e e
----- @ Meshﬂperatn:nn E| s air
LEE . E-&P Region
..... 5 p,nahfsis ..g Al-Extruded
l@ Optimetrics Es FR-4
..... Results H-£P Boxi
----- % Field Overlays -3 Sheets
-2 Definitions |'_'| 12, Coordinate Systems
. L Global
----- & RelativeCst
l @ Planes

B4 Lists

[Mesh Region]
AH A

i A El MeshRegion< Project Manager2} History tree
YELDFOM == US

y



AH kl

Mesh Region ‘S

* History tree > Fan1l_1 ME! > 3D Modeler & 2 &l > Assign Mesh Region > 12 XM & HA > oK
..o ] ;
= @ hlcdﬂ . ¥ subRegion *
e Fan Selection Mode »
i . &) Select Objects y Padding Data: ~ Pad all directions similarly List of Selected Parts
- Heatsmk .
S Solids Extend Selection * {* Pad individual directions | Fanl 1
IZI Sheets " Transverse padding
EEI---IA Coordinate Systems Measure .
&5 Flanes Direction Padding type I Value Units
G- Lists View > +%  |Absolute Offset 0.005 |meter
Edit y X Absolute Offset 0 meter
c +Y Absolute Offset 0.002 |meter
rou 5
. - Absolute Offset 0.002 |meter
Create 3D Component...
+Z Absolute Offset 0.002 |meter
Z Absolute Offset 0.002 |meter

Object Identification » | Save as default

Assign Thermal » Cancel |
Assign Solar Loading

Assign Monitor »

Assign Mesh Region

Assign Mesh Operation
Plct Fields »
Wesh Viewer...

Copy Image

SNE



Mesh Region ‘S

. o . S
 Auto Mesh Setting= Fine2 = HZ > =0l
Mesh Region
General ] Advanced ] Defaults I

Name IMeshRegion2 ¥ Enabled

Auto Mesh Setting

Coarse Resolution Fine

Small Mesh Count Large

[~ Enable Mesh Fusion
|
|
i

Use Defaults
=0l LIPS

SNE
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* Simulation 2| & > Generate Mesh > Geometry/Boundary selection EH

il

Save

Desktop

YA

Setup Global Meshl Generate
Settings Mesh

e

Mesh
Viewer

View Drraw Model Simulation

Results

. Num elements:

SNE

— =1

M. [Project2] lcepakDesign1 -- Mesh Visualization >

284457 Selected object surface elements : 0

Mesh Display l Qualit}-‘]
Mesh display on

v Show " Cut plane | {* Geometry/Boundary selection
Define plane |point and normal J
px O py O pz 0.125
nx C Ny 0 NZ
A D g 0 c p 0.125
Difset: 0.500

Display attributes

(* i v Surface only
 Wire " Shaded I~ Color -l [~ Color by object
|
L
[:.
Region Filters:
MeshRegion
MeshRegion2
Unload mesh

Cloze




Select All
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* Quality B B3> Mesh Quality i} |

[Pro ect2] IhepakDesmn'I - Mesh Visualization ®
Num elements: 284497

Mesh Display Quality

i+ Face alignment " Volume " Skewness
v All " Geometry selection
300000 — &6 [0.5704 | 0.6842)
] 352 (0642 |,  0.7136]
] 660: [0.7136 , 0.7852]
250000 — 113:[0.7852 , 0.8568]
] 17238: [0.8568 , 0.9284]
1 —— 266118: [0.9284 1
200000 [ _—
5 150000 —
100000
50000
0 T
0550 0675 0.800 0.925
]
[ Min|5.703608e-01 M3x|‘.3::33:e-:3 Bars |5 :‘ Reset
' Highlighted element attributes
~ Shaded Color ]| T Color by object

| Unload mesh | Close

SNE

[Mesh Quality]

O+ &2 i+ 7F LotLE 2 SGEJA=K, =7t HeX] HEE = U= M= S SHHRILICH
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=H 273

* Project Manager > Analysis 2= = > Add Solution Setup > L& A & HZE > 20l
Project Manager lcepak Solve Setup X [Maximum Number of Iterations]
= Project2 ceneral | come —_— -
5 ToepakDesiont (Steadystate) | ! [commmosher sinp]| el 28 || SO0[of gt KK} 28 7| EECh
Eﬂé 30 Components : Mame |’SEtLIP' v Enabled I7_'C|-0|-x| E -6H&I|O| ZSEE | |- XI.Xl-jl- E# 7|
..... b Model THCFHOX|X| pig &%, 2780 =|0) H._f
- Thermal | Maximurm Number of Iterations ||2C'C' Ej:”M- 2| AEIl-E- "'H A—l O| Kl_l'c'gla |_| |:|-'
----- : Manitor Problem Types 7
..... Solar Loading | [+ Temperature v Flow
- Mesh _
. | Flow Regime [F|OW Regime - Turbulent]
""" ﬁ | ™ Laminar |f: Turbulentl Options |
Optimet
Results ' Radiation Model F 22 7|2 4732 Zero Equation & L| C}.
""" = |utiol [ off A A|ZFO| 2 CH= A A 0| /S L|C
..... Field O ﬁ Add Solution Setup... [ v Off " Discrete Ordinates " Ray Tracing OH ! | = | I-_ I-I_ | | |-
. List... -
[]D Definitions [~ Indude Solar Radiation | One Equation TWO Equatlon EE" o Al__g_
Add Mesh Link... 1 [ Indude Gravity | OI'Dl_:| 7é!-}" F—7Hx| II: L.|-E9| AREO' %l:AOF;
- cf | £ > 9oLy, of Tt of
[~ Solve Flow and Energy Equations Sequentially |_ §E| D:I -I-H _+__9_ Al |7_I-O| EI 71 O_I xH| L'l EI_
Generate Mesh
[Gravity, Radiation]
7*X1|'3H M0l Bz SHI FA= WEFE
Use Defaults HPC and Analysis Options... | 1L LT,

Solve Setup Defaults ¥ ‘ =2l =4 ‘ =

ojo
na

SNE



HLE 3448

* History tree > Box2 += 2l > Assign Monitor > Point
EI"’-'@ hl,:.,je| Expand All B | Manitor Setup x
? Fan - Collapse All
"ﬁ Heatsink Mame |5:-x2 [~ Owverride
B-&7 Solids Select >
-4 Mon Model Elro
-4 air Edit > - [spesd
-5 Al-Extruded :E:_EESSUFE
@ Group ’ - [] Epsilon
---Ep’ Box2_1 Create 3D Component... | ....Dtiifclﬁrsgltmaﬁn
---r”:TCJ Boxz_2 Replace with 3D Component... EThEEaI S
@ Box2_3 - [w] Temperature
B2 Box3 & Assign Material... KX
s kY
...@ B3 View » - [k 2
@ Box3_2 _ - [ HeatFlux
---ﬁ-Tﬁ’ Box3 3 Properties...
-7 Boxd Object Identification »
-4 FR-4 Assign Thermal »
H-= Sheets : :
Assign Solar Loadin
E-l# Coordinate Systems .g . s e
B4 Planes Assign Monitor -] Face ]
-5 Lists Assign Mesh Region Point ...
Assign Mesh Operation
Plot Fields 3 [Assign Monitor - Point]
Mesh Viewer.. A Ef (steady) SHA12| ZL BHEA|Ab0] 2 22| 2 WSS H0I70], 0| Sof
M8 85 TEe = ASH sy Tl o= 22l 7hs LT
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ML E

* Project Manager > Grille 1 &2 & > Select Assignment

3D Modeler & 22 2l > Assign Monitor > Point > Speed X| 3 > OK

Project Manager
=] Project2*

----- i @s Model

=-EF Thermal

- J§8] Block1

E@J IcepakDesignl (SteadyState)*
Eg..é 30 Components

----- D ConductingPlatel
..... D ConductingPlate?

----- =

Rename Fe
¥ Delete Delete
foom to

Select Assignment

Eﬂ---E Manitor
----- Solar Load
-EF Mesh
]ﬁ Analysis
l@ Optimetric
----- Results

(|

Properties...

Reassign
Add to Assignment

Remove from Assignment

Selection Mode
Select Objects
Extend Selection

Measure
WView
Edit

Group

Create 30 Component...

Object Identification
Assign Thermal
Assign Solar Loading

Assign Monitor

| =P W =N

sie =0l 2d & 7oty

[Select Assignment]

HJ|0

o O —

MEHS == 7| S RILICE

SNE

Assign Mesh Region
Assign Mesh Cperation

Plot Fislds
Mesh Viewer. .

Copy Image

Face ..

Point _..

B ' Monitor Setup

Pt

Mame |REgin:-n_F-_=.-:E 1.2

[ Owverride

= Flow

- |_| Pressure

-] Epsilon

- [] ViscosityRatio
-] WallyPlus

El- Thermal

- [[] Temperature

D KX

D K_Y

D K_Z

- ] HeatFlux

Ok

Cancel
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Parametric Solving &

* Project Manager > Optimetrics &= 2 > Add > Parametric

Project Manager
SR EH Pmlectz*
E---ﬁj IcepakDesgnl (SteadyState)*
Ej--ﬁ 30 Components
----- i @ Madel
=-EF Thermal
H-28 Monitor [Parametric]
----- Solar Loading = PN = J1o o o =
] q%rqesh £ #H==0f Cict 2= B A o 2] #|0| A 2| 3| 4 5 o
__ﬁﬁ_. Wm 71 AABHE 42 Mtatn|E 2 AR S} 2ShA £ saact
e = = HAZ O MO|SHL|CH 0|S 0| M2 HAZH/EM
----- Field Overla Add »|| & optiSLang Setup... =S =s Tl eTE
- Definitions B 9 =Ep S Ht= R0 M85t1, X| = 2| Optimetrics A7 0f| A 0
Analyze g System Coupling Setup... Y USE AELA LB
[ -
£y Tuning...
[ Parametric... 7

Parametric From File...

Import Large Scale DSO Solution...
- . @ Screening & Optimization...
&

Design of Experiments...

Z£ Sensitivity...

gl Statistical...

v DesignXplorer Setup...

SNE



Ad x-l

Parametric Solving =

« Add > Single value M Ell > value0f| 0.1 &)= = Add >0.165 & & F Add > OK

-

Setup Sweep Analysis X B Add/Edit Sweep x
Sweep Definiticns ]Table ] General] Calculatic-ns] C-ptic-ns]
. W arigble Dezcription
: — o "ariable |$2|: j £
Sync # | Variable | Desription | $ac Single Yalue at 0. Tmeter

Maorminal walue: 0.1meter

Single Walue at 0.1E5meter
{* Single value

" Linear step 2dd >

il

" Linear count

{7 Octave count

(" Exponential count

" Decade count

Walue: ID.'I E5 | | rneter j

Operation Description
|
I k. Cancel |
H== Szc= FanOl Move 7| 52 MEE [ff ;& Wk O|SHEIZ ALE
| RAELICHL 2 23S SHAM Bl $2c0f 0.1t 0.1657 H-EE 27Y
ol sl 71|0|*7f A*P‘* O 2 THE Lt

Edit Wariables ™ | HPC and Analysis Options... =3} FHa

SNE



Parametric Solving 273

 Options B > Save Fields And Mesh X| 3 > =+9l

_—

Setup Sweep Analysis

Sweep De‘initic-nsl Table ] General] Calculations

[V Save Fields And Mesh |

[ Copy geometrically equivalent meshes and solver input files for Fast Optimetrics

[Save Fields And Mesh]

2k sf| A A o|AOfCte| AtE X EHet 7

gt

lteration =7t Ot 2 A 20|= K| 2 SHX| %= A0l E&L
Cf.

4

Edit Variables ™

HPC and Analysis Opticns...

SNE -
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Parametric of

* Project Manager > ParametricSetupl %32

A Al
al

.
(o)
EOH

« Setupl = 2 > Residual

Project Manager
=] Project2*

. 'E. 30 Components

...... & Model
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