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ALPHA-NUMERICS

Engineering Office near Wiesbaden

Specialist for Electronics Cooling
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Specialist for Electronics Cooling ALPHA-NUMERICS

We have been working with the electronics industry in the field of electronics cooling for 30 years.

We support our customers to develop innovative cooling solutions for their electronic equipment.

:

OSRAM HILT!
Rohde & Diehl Phoenix
Schwarz Aerospace Contact
Warner
And many more
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Topic for today ALPHA-NUMERICS

© gt Key Takeaways

. - > By the end of this webinar, you will:
Practical Guideto =~ T+ - - d
Electronics Cooling N B / - Understand how to use Celsius EC to model real-world electronics cooling

with Cadence Q¥ scenarios with confidence

Celsius EC s ;N | « Be able to set up and execute a complete thermal simulation workflow
% from setup through results

| REGISTER NOW . o . o . .
« Gain practical tips to improve model fidelity while reducing setup time

« Learn how to identify thermal risks earlier and optimize cooling strategies
before hardware is built

ith Confidence
and

« Walk away with a repeatable approach for integrating thermal analysis into

your design process
Practical Guide to Electronics Cooling Design with

Cadence Celsius EC
Date: June 23, 2026
Time: 2PM ET | 11 AM PT or 11AM CEST

Presenter: Tobias Best, General Manager ALPHA-Numerics GmbH

© ALPHA-Numerics GmbH 2024
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When and Why to shift left from physical testings to simulation ALPHA-NUMERICS

Product development timeline

Concept Development Product Development Prototyping / Measurements Certification Series / Field

Thermal imaging camera

Plexiglass box
g =

Later understanding of the thermal behaviour and thus
*  Expensive troubleshooting
« Delay in market launch (competitive disadvantage)
*  Expensive solutions
* oversized?
* heavy
* puts the brakes on innovation
* makes it complicated?

Measurements are selective
* No information about thermal paths.....blind poking / tinkering
* No certainty of having caught the hotspot

ALPHA-NUMERICS - CFD simulation for the electronics industry © ALPHA-Numerics GmbH 2024
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When and Why to shift left from physical testings to simulation ALPHA-NUMERICS

Product development timeline

Concept Development Product Development Prototyping / Measurements Certification Series / Field

Thermal imaging camera

Component Measure [°C]

Simulation Results (°C)

.............. at 25.8°C lab temperature HS MOSFET Q1 93.8
"""""" LS MOSEFT Q4 91.7

93.5
Shunt resistor R23 82.6

91.1
82.4

© ALPHA-Numerics GmbH 2024
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Let’s start introducing you into CelsiuseC

CelsiuskEC is an Industry specific CFD Software
= GUI is easy to use for Engineers
= Mechanical Engineers
= Hardware Engineers
= Testing / Measurement Specialists
= Task related Objects
= |mport Filters of all relevant Datasets
= Supporting Automatisms
= Modelling
= Meshing
= Physical Settings

O i =

IPC-2381 Allegro  Other Legacy
EDA PCE =

ALPHA-NUMERICS - CFD simulation for the electronics industry
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Development Path ALPHA-NUMERﬁS

400ns

U1 | o

ACIS (*.sat;*.sab;*.asat;*.asab)
AMF (*.amf)
AMSYS Electronics Database (*.def)
AutoCAD (*.dwig; ™ df)
Cadence SPB (*.brd;*.mcm;*sip)
hd PCE1 (PCE
l?l (cs) E [:m = CATIA V4 (*.model;".exp)
Lay rcB Companent Heatsink CATIAVS (*CATPart*.CATProduct;*.cgr)
#= Conductor Layer 1 DesignSpark (*.rsdoc)
&= Conductor Layer 2 ECAD (".idf;".idb;".emn]
& Conductor Layer 3 Fluent-Netzbildung facettierte Geometrie)

ICEM CFD (*.in)
= Conductor Layer 4

IGES (*igs;*.iges)
= Cnndictor | aver § Inventor (*ipt;*.iam)

NX (*.prt)
OB (*.obj)
OpenVDB (*.vdb)
@ @ Other ECAD (*.anfi* tgz ™ xml ™. cvg;
Fan Fan Tray Radial Fan Blower Parasolid (*a_t;*xmt_bed;"a_b;*.
PDF (*.pdf)
— i PLY (".ply)
= B '@' Pro/ENGINEER (*.prt™:"xpr
Flow Device QIF (‘*QIH

Rhino (*.3dm)

SketchUp (*.skp)

Solid Edge (*.par;*.psm;*.asm)

SolidWorks (*.sldpr;*.sldasm)
SpaceClaim-Skript (*.scscript™.py)

Operating Fan Curve
20

2000m above sea

1 T H

Digitaler Zwilling

STEP (*.stp:™.step)

* model at draft level * smart interfacing for mechanical CAD data 3 ¥4 1 —=—"=T N
* library * no pressure to simplify complex CAD assemblies Resslor  Ganerate Camgact package @ " oma ¥ Join
« drag & drop of intelligent objects « Optimisation of heatsinks ’ e ;. LY
« Simple definition of componet and pcb + Optimisation of cold plates - | "o | fﬁﬁ
* Detailled representation of pcb and component =i & U oA ~ Maniold
. TG / o

Solid Obstruction Obstruction Hole  Perforated Porous

P25

Obstructi Obstructi - 4
struction struction T
%—-
6 Q\ t
Face Polygon Polyline
Obstruction Obstruction

O Qo

ODB++ IPC-2581 Allegro  Other Legacy
EDA PCB ~|

ALPHA-NUMERICS - CFD simulation for the electronics industry © ALPHA-Numerics GmbH 2024
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From Concept Level to a Digital Twin ALPHA-NUMERICS

" L= ) O o™ w

[N Celsius EC Sotver - New Project - Baseline* a X
Thermoelectric Component Chip Socket Inductor Resistor O6IE % O Simptied Bibocn
Cooler ~
— ‘Jll% = P =
TIM Capacitor Cable Socket jectPane
4/
Fan Fan Tray Radial Fan Blower Port
=
B = | [#
Gap Pad

. Shielding Can
Flow Device

i

Battery HTC Boundary

O
d(] & Urop

e - [ [
Cooling Duct

Cold Plate Solid Obstruction Obstruction Hole Perforated

-

Porous
Obstruction Obstruction
Pumped Return  Pumped Supply Pump Face Palygon Polyline
Obstruction Obstruction

» Fvountes

Mogel Tee | Verson Tree

Componer Froperty Sheet

Vent

ALPHA-NUMERICS - CFD simulation for the electronics industry
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Meshing — it is not very complex ALPHA-NUMERICS

Egg Cutter

I egg white = reciii = egg yolk
F; T u \ * Position \’\A {, |
> T ’ \ « Material a ;\ jt
Vi S Surface classification e \\ &
| air : EEcescaat

ALPHA-NUMERICS - CFD simulation for the electronics industry © ALPHA-Numerics GmbH 2024
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Physics of the CFD Calculation ALPHA-NUMERICS

CFD Solution Residuals

Natural convection
Heat radiation
@ Temperature (I nfra red)
m X Velocity
B Y Velocity
m Z Velocity

m Pressure

Residuals

20 40 60 80 100
Iterations
Forced
Convection

© ALPHA-Numerics GmbH 2024
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Quick Live Demo — Part 1

B ouplicate
Model Tree

* B Celsius EC Solver Project
M1 (Chassis)

fectronics
» *PCBL (PCB)

*PCB2 (Powerboard)

~ fans

FDI (Flow Device)

~ Obstructions

~ ® AD162800603_VA

Object
olve Rosults  Report  Animations  Export Help  Solid Obstruction
+ —_ 1o -_—
B Hise " i LS ] LS
Replace
» Showin  View
al rename Now From

o Gelsus EC Sover Project

~ FINVERTER MODULE ASSY, RR.1
» MHOUSING, RR INVERTER.1
+ WCONVERTER ASSY 3, INVERTER.1

PAN HD TORX SCRE

SEAL, INVERTER. 1
SEAL, INVERTER.2
+ WFPC CONNECTOR.1
PAN HD TORX SCRE\
PAN HD TORX SCREW W/
* WINVERTER PCB ASSY.1
= ®INVERTER ASSY.1
» "Seal

= % CASING ASSY, INVERTER.1

Version Tree
Fiter: None

B Baseine

PV{MAXD.75X10.
{MAX0.75X10.¢

» LICASTING, INVERTER.1
+ CICAPACITOR, INVERTER.1
» CCAPACITOR, INVERTER.2
» CICAPACITOR, INVERTER.2
» CICAPACITOR, INVERTER.4
» CCAPACITOR, INVERTER.S

TRANSISTOR W/FIN ASSY.3
RUBBER SEAL 1

RUBBER SEAL2

RUBBER SEAL3

RUBBER SEAL4

RUBBER SEALS

GASKET.{

RUBBER SEAL&

GASKET.3

PLATE, INNR, INVERTER.1

ViSH HD TORX SCREWMSX0.8X1,
WiSH HD TORX SCREWMSXO.8X1. _
W/SH HD TORY SFREWMEXD RX1

5%

Fitee.

My PC

»
ALPHA-NUMERICS

oft simplified Ribbe

Solid Obstruction Property Sheet ]

Properties Results.

ce Temperature
Maximum Surface Temperature
Minimum Surface Temperature
Mean Surface Temperature
Volume Temperature
Maximur Vokume Temperature
Minimum Volume Temperature
Mean Vokume Temperature
Heat Fiuxes
Summary
Total Heat In

Total Heat Out

Heat Conduction In
Heat Conduction Out -
Heat Convection In
Heat Comvection Out
Heat Radsation In
Heat Radiation Out
Joule Heating
Embedded Heating
Grid Statistics
Number Of Solid Cells
Number Of Surface Faces

ALPHA-NUMERICS - CFD simulation for the electronics industry

Object Panel__Find Results__ Solid Obstruction Property Sheet

© ALPHA-Numerics GmbH 2024
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From Concept Level to a Digital Twin ALPHA-NUMERICS

Ambient

«  Temp Profil Material-Library

* Location

«  Wind

« Sun

Power loss

* temp dependant
« controlled

+ Joule Heating Auto-Mesh

ALPHA-NUMERICS - CFD simulation for the electronics industry © ALPHA-Numerics GmbH 2024
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Meshing — it is not very complex ALPHA-NUMERICS

v e [] cAD Object xyz Grid Rule handled as a 3D Obiject

—Unstructured Grid Control & Grid Control 30 3x3x3mm
Limit Refinement Ratio & Grid Control GEQ based -'a;’ﬂllﬁ
LTI
Refinement Ratio Limit |2 | i;%\ Zii
Gap Refinement || hstalled il il‘l!ililllﬂ
) . » Hentification Eill H i
Grid Plane Display
) ¥ Geometry
X Location |D
Direction |X -
Y Location |D
Size From Parent | X l
Z Location |D Y
» Construction z X Construction
- ; D \ ) - -
Grid Rules Definition File |GridRuIes.cF_q - | > Display Options Geometry Based ~— Extra Grid Typa | Maxmum Stee |

Limit Maximum Cell Size | | Maximum Size |3 [[mm - =
Exact Grid Lines [_|

Y Construction

Cell Count Target |SDDDDDDD

|
Minimum Gap Size |D.5 ||mm - |

Extra Grid Type | Maximum Size - |
Enable Heat Conduction Gri... Maximum Size |3
Use Advanced Grid Controls
o Exact Grid Lines ||
Allow Manual Only Gridding | | -
r—Z Construction
Use Inflation o Crid |M - |
Apply SI’T'IUUthiI"Ig G ra Gri ype axXimum Size —
Mounting Rail Simplification || Maximum Size |3 H mm_~ ‘
r Grid Summary Exact Grid Lines [ |
- Grid Cell Count novalue
¥ Hybrid Cells
Auto (Unlimited) Cell Count | no value
Allow ~Largest Cell
Exclude Flow Boundaries | | Largest X no value Construction
Largest¥ noalue —Geometry Based Construction
Apply To Solid |V
Largest Z novalue =
Maximum Size In Solid |1 || mm v |E
— 1
Smallest Cell Apply To Fluid [
Smallest X no value Inflate Into Fluid
—Inflation Sefting
Smallest Y novalue
Apply To Inside Fluid
Smallest Z /no value [ Maximum Size In Inside Fluid |D.2 H mm
Maximum Aspect Ratio no value Extent In Inside Fluid |D.4 H mm
] ] ] P ! Apply To Qutside Fluid
Maximum Expansion Ratio no value PRl
X X Maximum Size In Qutside Fl... |D.2 H mm
Maximum Refinement Ratio novalue | |
Extent In Outside Fluid | 0.4 ‘ mm

ALPHA-NUMERICS - CFD simulation for the electronics industry

© ALPHA-Numerics GmbH 2024




Y

/
Thermal Path ALPHA-NUMERICS
I = Conduction-Only Calculation possible (Vaccum)
Cond UCt|On = |sotropic -> Temperature Dependent
AT = -2 .p = Plana Isotropic (Flex-PCB)
A-A = Orthotropic

AT = Temperature Difference = Radial Conducting (Battery Cells)

= Thermal & Electrical Contact Resistance

d = Length / Thickness
A = Surface Area
P = Power Losses

¥ Construction

. Thermal Specification |Resistance M |

5 in Solid-Solid Resistance |0.02 [cw - ][]

Vi Solid-Fluid Resistance |0.02 [cw -]

Local & Central Library Structure for Materials (...and other Objects) Electrical Resistance |0 [onm - [

Surface Emissivity |1 |
== Design Libraries

== Vendor Libraries

B ALPHA-LLIb-2024-01 —»
™ Fluids Lib

3 ALPHA-LIb-2020

ALPHA-NUMERICS - CFD simulation for the electronics industry © ALPHA-Numerics GmbH 2024



Y

/3
Thermal Path - Convection ALPHA-NUMERICS

. . = Flow-Only Calculation possible
- Conve kt|0n = Free Con}\//ection
' P = Forced Convection (KE Solver)
- aF = — = Flexible Wallfunctions
= Calculated at any local cell at surfaces the right HTC
AT =Temperature Difference = Defined Heat Transfer Coefficient possible

= @ = Heat Transfer Coefficient o MultiFluid Calculation (no Phase Change!)
_ A = Surface Area

P = Power Losses

Operating Fan Curve

200
>
" 2000m above sea
’I?ISD_ l
o
il
\ “ §
‘ £ 100 4 T
I a b
‘ g iy
. . | g
Windprofile / Airflow ‘ £ 5
‘ controllable by
[ ] - 7 ) . Temperature
Z - “! Operation Point ~ ° ' " rowRateqr) * RPM

ALPHA-NUMERICS - CFD simulation for the electronics industry
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Thermal Path - Radiation

ALPHA-NUMERICS -

CFD simulation for the electronics industry

Radiation

) = @ —coc AT

Q: Radiation Heat Fluxes
€. Emissivity

A
o=567-10"°

m? K4

A: Surface Area
T: Object Temperatur

Y

»
ALPHA-NUMERICS

Real Calculation of heat Transfer by

-~

e e

L

View Factors
Distance
Angle
Temperature Difference
Surface Emmisivity (for infrared)
= Transparence possible
Reflectance (solar)
= Transparence-> Absorbtiance (solar)

Latitude |0 [dearees - ||
Longitude |D ||de_qrees - |
Altitude \D— I~ Tl
Model North |: () None () User Set (® Calculated

Step 1: Specify weather conditions and range of times.

Step 2: Select required time.

Date Time Azimuth Elevation Direct Solarlrradiancemg
MM/DD Degree  Degree W/mn2
A KL )
Direct Solar Irradiance Start Date | 01/01/2010 - | 5
Calculator End Date | 31/12/2010 -]
External Start Time |09:00:00 |
End Time |09:00:00 | [~]

Y

)\ X The Solar dire ction is shown by the yellow arrow in the preview
4

© ALPHA-Numerics GmbH 2024




Results at this level will lead into most important design decisions for A
your cooling strategy ALPHA-NUMERICS

ALPHA-NUMERICS - CFD simulation for the electronics industry © ALPHA-Numerics GmbH 2024




Y

/
Optimisation at concept level and lift the model to engineering level ALPHA-NUMERICS

ALPHA-NUMERICS - CFD simulation for the electronics industry © ALPHA-Numerics GmbH 2024
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Understand the bottle necks and beat the limits ALPHA-NUMERICS

ALPHA-NUMERICS - CFD simulation for the electronics industry © ALPHA-Numerics GmbH 2024




Y

/
Engineering level will end into a detailed ,Digital Twin* ALPHA-NUMERICS

ALPHA-NUMERICS - CFD simulation for the electronics industry © ALPHA-Numerics GmbH 2024
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Importing ,Hardware Data“ into a CFD tool could be a pain...but not for CelsiuseC ALPHA-NUMERICS

_ext

~ fonts

_ input

~ matrix

~ misc

_ output
_ stackups
_ steps =T ada
_ symbols

_ layers

~ user _ netlists

Vias
&) Simplified
Import Non Plated Vias
[ | ;gnore Fill Material

[ ] Group Mentical Vias

|:| Keepouts

Traces
Simplified - Recommend for most thermal mode

® Detailed - Increase simulation complexity. Modify

~ wheels

D attrlist.sum
~ whitemps D profilesum

D Sstephdr.sum

¥ Advanced Options

Simplify Shapes
Reset Board Origin
Ignore holes less than a specified size [ |

D attrlist
D profile

D stephdr

D stephdr.sum

ALPHA-NUMERICS - CFD simulation for the electronics industry

Preview
Type Count Filtere
Component 75 4
Resistor 240 0
Capacitor 206 0
Daughter Board Socket| 14 0
Cable Socket 0 0
Via 2076 |0
Traces 2366 |0

© ALPHA-Numerics GmbH 2024




The task will define the level of details you use for simulation

/S
ALPHA-NUMERICS
2 395 383 Cells (0 % to 100 % copper)

0ol
n 3
Oy

2

13 406 085 Cells (0 % or 100 % Copper)

ALPHA-NUMERICS - CFD simulation for the electronics industry
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Layout-lmage-Discription can save a lot of time ALPHA-NUMERICS

Full CFD Calculation with Heat Radiation solved on GPU

Temperature (C) Temperature (C)
20,0022 25,1285 30,2548 40,5073 50,7508 20.0028 25,3298 30.6567 35.9837 41.3I106 46.6376 51.9645

ALPHA-NUMERICS - CFD simulation for the electronics industry © ALPHA-Numerics GmbH 2024
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Application: High-Power-PCBs — efficient modelling can save a lot of time ALPHA-NUMER&S

-w Construction

Shaw Connector [ ]

Conductor Material Copper, Pure | Select... HEI
Dielectric Material FR4 | Select... &
Modelling Level |Exp|icit Layers A |

Distribute Layers |E~,r Centre

Conductor Layer Quantity |4

-w Construction Summary

b
v|

Normal Conductivity |II| 3628 || W/ (m K)
Planar Conductivity |2.5142 |[wi(m K

Total Conductor Thickness ||:| 2798 || mm
Calculated Weight |21.95 |la
Total Weight |56.69 |la

—
v|

0 % or 100 %

— » ¥ [ stp(PCB)

0 % to 100 %

ALPHA-NUMERICS - CFD simulation for the electronics industry

¥ layers
b = top
P = 2inn
P = 3inn
w* &= hottom
*  Neis
» FE sNONES
» FE n328407
» B out w
» ¥ out v
» FEEnw
L B . ..
—
—

Conductor Thickness |U.0699

Modelling Level |Mixed

Layer Image C:/Users/Tobias/Docu... |

Map Image To Grid /]

Conductor Percentage From Image |1E| 39

Different Conductor Material [
Different Dielectric Material [ |

© ALPHA-Numerics GmbH 2024
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Thermo-Electrical Calculation (Joule Heating in Metall Objects) ALPHA—NUMER&S

= Temperature and/or time dependant attributes
= Power (W)
= Electrical Sources
= Thermal & Electrical Resistance

ALPHA-NUMERICS - CFD simulation for the electronics industry © ALPHA-Numerics GmbH 2024




Quick Live Demo — Part 2

Solve  Scripting(Beta)  Optimisation  Results  Report  Animations  Export

Om x *° 3 @i
- Copy Undo e B3 Uninstalt e
- Wyoupicate - & SnapSetings  CaD
Clipboard diting
daddee T Celsus EC Sobver Project )
i ‘-“"zﬁffm,"" o = Temperature (C)
L e 9.2

» *PCBI (PCB)
*PCB2 (

93.8

FDI (Flow Device)
ructions

~ ® AD162800603_VA
~ FINVERTER MODULE ASSY, RR.1
» MHOUSING, RR INVERTER.L
+ WCONVERTER ASSY 3, INVERTER.1
PAN HD TORX SCREW W/V{MA4X0.75X10.1
PAN HD TORX SCREW W/ViMAXD.75X10.
SEAL, INVERTER. 1
SEAL, INVERTER.2
+ WFPC CONNECTOR.1
PAN HD TORX SCREW W/V,MAX0.75X10.2
PAN HD TORX SCREW W/V{MAXD.75X10.¢
= % INVERTER PCB ASSY.1
= ®INVERTER ASSY.1
» "Seal
~ P CASING ASSY, INVERTER 1
CASTING, INVERTER.1
CAPACITOR, INVERTER. 1
CAPACITOR, INVERTER 2
CAPACITOR, INVERTER 3
CAPACITOR, INVERTER 4
CAPACITOR, INVERTER.S
CAPACITOR, INVERTER 6
» CTRANSISTOR W/FIN ASSY.
TRANSISTOR W/FIN ASSY.2
» CITRANSISTOR W/FIN ASSY.3
RUBBER SEAL 1
RUBBER SEAL.2
RUBBER SEAL3

KET.

PLATE, INNR, INVERTER.1

VISH HD TORX SCREWMSX0.8X1.

VISH HD TORX SCREW,MSX0.8X1.
_WSH HN TORY SCREW MEYN /Y1~
Version Tree 8x
Filter: None Fitee.

B Baseine

Object
Help  Solid Obstruction
— Lo

T DS

Layer  Preconfigured

Propartios

»
ALPHA-NUMERICS

o
Off - Simplified Ribbe.

Solid Obstruction Property Sheet ]

N7

Surface Temperature
Maximum Surface Temperature v

Minimum Surface Temperature -
Mean Surface Temperature s
Volume Temperature

Maximum Vokume Temperature T
Minimum Volume Temperature >

Mean Volume Temperature - o
Heat Fluxes ‘

Summary
Total Heat In C
Total Heat Out =
Heat Conduction In .
Heat Conduction Out =
Heat Convection In -
Heat Comnvection Out 5=
Heat Radiation In -
Heat Radiation Out =
Joule Heating -
Embedded Heating =
Grid Statistics

Number Of Solid Cells
Number Of Surface Faces

ALPHA-NUMERICS - CFD simulation for the electronics industry

Object Panel__Find Results__ Solid Obstruction Property Sheet
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Results to support development decisions ALPHA-NUMERICS

;
Solve on *28
My PC 0,

Operating Fan Curve

2000m above sea %
W,

<,

°/ original from datash¢ L o

e
.

.....

ALPHA-NUMERICS - CFD simulation for the electronics industry © ALPHA-Numerics GmbH 2024
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Quick Live Demo — Part 3 ALPHA-NUMERICS

Object oft simplified Ribbe

Results  Report  Animations  Export  View  Help  Solid Obstruction

+ — -— —
X @ i T ) = v
W Beplece elete Uninsty Measure Layer figured  Show in Summary  Solve on S Current  Set Pos
- al Rename ® Snap Settings Tool NewTab MyPC  Plane Grid -
Mode! Tree 5 x Celshus EC Sover Project B Solid Obstruction Property Sheet ]
Temperatue (C ®
= 8 Celsius EC Sobver Project - Tegest 07 properves | ResuS
= CHI (Chassis) Ckics RAGARA
* Bk . Wk Satoce Tt =K
+ *PCB1 (PCB) Minimum Surface Temperature
PCB2 (Powerboard) Mean Surface Temperature 2
v fans 895.577 P
FD1 (Flow Device) Volume Temperature
- Qbstructions Mesimum Voume Tempedature .
- ¥ AD162600603_VA i At Smionian -
~ WINVERTER MODULE ASSY, RR.1 Wicimns Vohse Rengeratie
» M HOUSING, RR INVERTER.1 Mean okime Temperature
» ¥ CONVERTER ASSY 3, INVERTER.1 o
PAN HD TORX SCRE .75 RN Sty
PAN HD TORX SCREW W/WMAXD.75X10. i
SEAL, INVERTER L Total Heat 1
SEAL, INVERTER 2 502885 Tota Heot Out -
» W FRC CONNECTOR 1 Heat Condiucton In
PAN HD TORX SCREW W/WLMAXD.7SX10. =
PAN HD TORX SCREW W/WM4AX0,75X10.¢ 175.1923 Heat Conduction Out
~ WINVERTER PCB ASSY.1 Heat Covecton In -
¥ MBNERIER AEY Heat Comvection Out >
» ®Sea 70.0962
~ W CASING ASSY, INVERTER.1 Heat Radiation In
» CASTING, INVERTER.1 Heat Radiation Out -
* LJCAPACITOR, INVERTER.1 65
» CCAPACITOR, INVERTER.2 Velocity (m/s) Joule Heating .
» CCAPACITOR, INVERTER.3 >2 . i =
» CCAPACITOR, INVERTER 4 o Enbedon! g
» CCAPACITOR, INVERTER.S Grid Statistics
» COAPACITOR, INVERTER.6 175 \ <, Nusmber Of Soid Cells
» CTRANSISTOR WIFIN ASSY.1 ; e e
» CTRANSISTOR WIFIN ASSY2
+ CTRANSISTOR WIFIN ASSY.3
RUBBER SEAL 1
RUBBER SEAL 2
RUBBER SEAL 3
RUBBER SEAL4
RUBGER SEAL'S
ASKET.
RUBBER SEAL
\SKET.2
GASKET3
PLATE, INNR, INVERTER.1 fo7s
ViSH HO TORX SCREWMSXO.8X1
VISH HD TORX SCREWMSXO.8.
WSH HN TORY SCRFWMSYN 8x1 ™
Version Tree o[x
Fiter: None fitee
8 Boscine
(Object Panel Find Results Solid Obstruction Property Sheet

ALPHA-NUMERICS - CFD simulation for the electronics industry © ALPHA-Numerics GmbH 2024




Thank you for your time ALPHA-NUMER&S

C\L_
c U
S
g Ll: &I‘: Training
b i THANK 3 «g
Z — YOU! ©
A QUESTIONS

C |
; . Heat conduction
Dipl.-Ing.Tobias Best

Managing Director n
Phone: 06772 969 3430 Convection

Tobias.Best@alpha-numerics.de

ALPHA-NUMER

Radiation

ALPHA-NUMERICS - CFD simulation for the electronics industry © ALPHA-Numerics GmbH 2024
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