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Snizujeme naklady, zkracujeme
dobu vyvoje a zvysSujeme vykon
Vasich produktu.
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1. Predstaveni TechSoft

2. Ansys fyzikalni pilire:
A. Structures
8. Electronics
C. Fluids
D. Optics

3. Propojeni piliru - Multifyzika
4. Nova temata
5. Zaver
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Predstaveni
TechSoft
Engineering

Jan Hruby

+420 702 190 646
hruby@techsoft-eng.cz

Jifi Teichman

' . +420 720 578 981
teichman@techsoft-eng.cz

Jaroslav Zechmeister

a

+420 702 190 640
zechmeister@techsoft-eng.cz

Martin Lastovka

+420 770 197 022
lastovka@techsoft-eng.cz Tech=oft | 3




TechSoft v cislech

Spolecné pomahame firmam v naSem regionu byt
konkurenceschopnymi a skutecné inovativnimi.

34 34 19

Let na trhu Specialistu Let partner
Ansys
Projekt(/ Aktivnich Lokality
benchmarkd/rok zakazniku (+ vzdalené)

Nalezneme
resenii pro Vasi
firmu

Tech=oft
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Nase sluzby

Jsme pripraveni pomoci Vam resSit Vase ulohy...

S B W

0
|

00
|

M|l

DODAVKA SKOLENI UKAZKOVE ULOHY TECHNICKA PODPORA
SOFTWARE
¢
"@” O ) <>

A [{_Jo = =/ Nalezneme

z.‘ - ‘.N <’> <’> AV 4 AV 4 y = \" 4V 4

H e reseniipro Vasi

OUTSOURCING SEMINARE VYVOJ / UPRAVA firmu

A KONFERENCE SOFTWARE
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Seznam zastoupenych fyzik

T A

Nalezneme
resenii pro Vasi
firmu

Tech=oft 6

Jednotlivé analyzy je mozné propojit a vytvorit komplexni realny scénar.



Hlavni pilire

Mechanika

Mechanical

LS-DYNA

Forming

Motion

Sherlock

Additive Solutions

nCode DesignLife

Autodyn

Sound

Mcalibration

\ PolyUMod

Elektro

HFSS
Maxwell
Slwave

Icepak

ConceptEV
Motor-CAD
Q3D Extractor
EMC Plus
Charge Plus
Nuhertz Filter Solutions
HFSS-IC
Perceive EM

SynMatrix Filter

Fluent

CFX

Rocky

Thermal Desktop

Chemkin-Pro

Forte

FENSAP-ICE

EnSight

Turbo Tools

Polyflow

Model Fuel Library

FreeFlow

Lumerical FDTD

Lumerical Multiphysics

Lumerical
INTERCONNECT +
CML compiler

Speos
Speos — NX
Zemax OpticStudio

HPC/Accelerators

—

AVxcelerate Autonomy

AVxcelerate Sensors

AVxcelerate Headlamp

Tech=oft | 7




Ansys Structures

Tech=oft
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Pevnostni




Simulace vibraci

Modalni analyza

Vlastni tvary kmitani a frekvence

Seismicita

Analyza spektra odezvy (RSA)

Nahodné vibrace

Statisticky pristup (PSD)

Harmonické buzeni

Amplitudo-frekvenéni charakteristiky

Obecny éasovy prubéh zatizeni i

Froquency (H)

Tech=oft | 1



Zivotnost a sifeni trhlin
e —

<8 .40

4140

1 4 y
999.00
= Nizkocyklova
9z.20
§15.99 P B
zang §
S

18.2g
3.86
520

EN krivka

” 266: ‘e;.:‘f ——m=2,9 = m=2,8 ——m=30|
= Vysokocyklova U -
SN kfivka - ] :
= SiFeni trhlin R T | ]
Modelovani pocatecni trhlin a predikce jejiho Sireni E
Delaminace | | . j— p |

16,2010 23:09
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Rychlé dynamickeé déje

Explicitni dynamika
Pady, narazy, prustrely vybuchy, tvareni, sypké hmoty

Morizontal direction
o elevation +63 m

Aviowon vao nun waltury Dynamics

Tech=oft | 12



LS-DYNA keyword deck by LS-PrePost
Time = 0 Max Prin Deviatoric Stress

Contours of Max Prin Deviatoric Stress 8.000e+01
max IP. value

min=0, at elem# 9070 7.100e+01
max=0, at elem# 9070 6.200e+01 _|

5.300e+01 _
4.400e+01

3.500e+01
2.600e+01
1.700e+01
8.000e+00
-1.000e+00
-1.000e+01 _}

Padove testy, narazy

= Simulace padu (napf. prevozovych testu)

LS-DYNA keyword deck by LS-PrePost Eftective Plasiic sl
Contours of Effective Plastic Strain 1.000e-01
max IP. value
min=0, at elem# 6
max=0.0926539, at elem# 1164674

9.010e-02
8.020e-02 _| j
7.030e-02 _
6.040e-02
5.050e-02
4.060e-02
3.070e-02
2.080e-02
4.090e-02

-03

= Zkousky dle norem - napt. FOPS Tech=oft | 1



LS-DYNA keyword deck by LS-PrePost

Padove testy

Effective Stress (v-m)

3.000e+02 p: Stress )

2.720e+02

24408402 2.500e+01

21600402 _ 2.300e+01

1.880e+02

1.600e+02 2.100e+01 _|

1.320e+02 1.900e+01 _

19e 1.700e+01

7.600e+01

et 1.500e+01
1.300e+01
1.100e+01
9.000e+00
7.000e+00

e - 5.000e+00
g
-
- -
. Tech=oft | 14
=



AUTODYN-20 5.0 frorm Certury Dynamics Material Location

CONC-35MPA

Balistika, prustrely

STEEL 4340

. ' . « "
A: Copy of LS-DYNA 5 v ™ .
3 L
Equivalent Stress o®
Type: Equivalent {von-Mises) Stress - Top/Bottom .
Unit: MPa
Time: 6.0003e-003
Max: 1178.9
Min: 0
04/11/2022 19:48
11789
1071.7
964,51
85735
750.18
643,01
535,84
- 428,67
2l STUREALL
214,34 Expression: TEMPERATUREALL
10717 Unit:
0 Tirme: 4.2022¢-004
Min: 19231
.
L
.
. ‘ L5
. LI e
¢ T e
. %o .
AUTODYN-3D 6.0 BETA fror Century Dynarmics o
IPERATUREALL
AUTODYN-3D 1.0 BETA from Century D] Expression: TEMPERATUREALL
Unit: °C
Time: 4.2021-004
Cycle Number: 26621
Max: 2384.7
Min: 19.562

Tech=oft | 15



Strukturalni optimalizace

L | i 4 Topology
W ~» = . optimization
o, 1;6 ST Load cases

Designs

LY j gnspace
Scan

CAD conversion

Evaluation Source: CADFEM Medical

Tech=oft | 16



Multifyzikalni simulace brzd
e —

Oveérit chovani brzdoveho systému kolejového vozidla z pohledu
pevnosti a tepla

Oveérit funkci chladicich kanalu brzdového systému béhem jizdy
kolejového vozidla

Ansys Mechanical umoznuje zatizit model tepelnym vykonem,
ktery zapricini teplotni dilatace celé konstrukce

Diky simulaci externi aerodynamiky v Ansys Fluent je mozné
vyhodnotit efektivitu chladicich kanali béhem jizdniho rezimu

Optimalizace chlazeni brzdového systému diky provazané
simulaci proudéni a mechaniky (FSI)

Validace produktu a urychleni vyvojového procesu diky
moznosti virtualné testovat jizdni rezimy

Rychlost proudéni

(.

Teplotni pole Pole napéti

Tech=oft | 18



PInéni tlakové nadoby

S —

Ovérit pevnostni a seismickou odolnost tlakové kryogenni

nadoby béhem pInéni héliem

Provazané simulace, kde vystup z CFD jsou tlakova pole, které
jsou pouzity jako vstup do mechanické simulace

Multifyzikalni simulace je provadéna iterativné — Fluid-Structure
Interaction (FSI)

Konstrukce navic musi vydrzet pevnostné z pohledu seismicke
odolnosti

Ovéreni konstrukce a nékolika variant, protoze neni prostor na
druhy prototyp

Garance bezpecnosti a souladu s normou EN 13 458-2

Cooler By Design,,

Velocity [m s7-1]

’

Tech=oft | |



Pevnostni analyza nosné konstrukce tokamaku

S ————

Vyvinout nosnou konstrukce nového tokamaku COMPAS
Upgrade - unikatni reSeni projektu celosvétoveho vyznamu

Pevnostni kontrola konstrukce zatizené elektromagnetickymi
silami, vlastni hmotnosti a teplotnimi dilatacemi

Elektromagnetické sily z rlznych rezimi provozu tokamaku
(poloha plasmatu, napajeni civek) pocitany v Ansys Maxwell

Strukturalni analyzy celku a detail(l feSeny v Ansys Mechanical s
objemovymi silami z Ansys Maxwell

Rozsahla komplexni sestava cyklicky symetrické dasti
konstrukce obsahujici fadu Sroubovych spoji, kontaktd,
kompozitnich ¢asti, ...

Diky Ansys bylo mozné otestovat a validovat nosnou konstrukci
na provozni i limitni zatizeni pred samotnou vyrobou.

2o I P P USTAV FYZIKY PLAZMATU
oot AKADEMIE VED CESKE REPUBLIKY

Tokamak ‘
COMPAS U
Posunuti,
deformovany tvar v
Maxwell: FEM model nasobném méritku

Elektromagneticke
sily Tech=oft | 20



- Znacné

Navrh odstredivky

A

Oveérit navrZzenou konstrukci primyslové odstredivky

Zjistit mezni stavy pri statickém a dynamickém namahani

vyrobku

- Prostredi Ansys Mechanical umoznuje ovérit jak zakladni, tak

pokrocilé sestavy z pohledu statického i dynamického

namahani

- Jednotlivé analyzy je mozné provazat a tak presnéji popsat

danou problematiku

snizeni nakladd diky redukci podétu méreni

dynamickeého zatizeni

- Urychleni vyvojového cyklu produktu diky pouze jednomu

certifikacnimu méreni

[T 3
B

a SULTRADE

INDUSTRIAL SOLUTIONS

“q

Modalni analyza bubnu -
vliv gyroskopické momentu

Odezva na harmonické
buzeni nevyvazkem

Tech=oft | 2



Vyvinout pouzdro o délce 648 mm tak, aby byla jeho maximalni
hmotnost 3,5 kg

Pouzdro slouzi pro prevoz radioaktivnich vzorkl a jeho maximalni
hmotnost véetné vzorku je z manipulaénich diivodi omezena.

Plvodni celoocelova pouzdra byla nahrazena kombinaci
ocelového vika a dna a kompozitoveho tubusu.

Pouzdro pevnostné kontrolovano na podtlak, stabilitu a padovy
test.

Nesmi dojit ke ztraté hermeti¢nosti pouzdra

Diky Ansys bylo mozné navrhnout vhodnou konstrukci
kompozitniho pouzdra a udrzet celkovou hmotnost pouzdra o
délce 648 mm na nizSi hodnoté, nez ma pouzdro celoocelove
o polovi¢ni délce.

Pouzdro pro prevoz radioaktivnich vzorku
ey

Kompozitové pouzdro,
fez

Height

Centrum
vyzkumu Rez

Same overall H548mm
diameter 118mm
323mm
159mm
2,7kg 3,3kg
304L Carbon-fibre
tube & 304L

Napéti

Tech=oft | 22



Ansys Electronics
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Analyzy delime podle...

Frekvence

AANAANAA NS

Vysoké

h=oft | 24



Analyzy delime podle...

Nizké a vysoké proudy

Tech=oft | 25



weanw O

Kolekce elektromagnetickych resicu

Ansys Electronics solutions help you solve the most critical aspects of your product designs through simulation. If you
work with antennas, RF electronics, PCBs, cables, chip packages, electric motors and EV powertrains, we provide you

with industry gold standard simulators. Ansys solves electromagnetic, thermal, Sl, Pl, parasitic, cabling, filter and

vibration challenges in your designs. Ansys Electronic products allow you to achieve first pass success in developing
5G/6G systems, automotive electronics, drones, satellites, aircraft, motors, phones, tablets, smartwatches, earbuds,
AR/VR goggles, wireless chargers, power supplies, and many other electrical & electronics (E/E) systems.

Simulates 3D Solves static, frequency-
electromagnetic fields to domain and time-varying
design high-frequency, electric fields. Maxwell is an
high-speed electronic EM field low frequency
components. Its FEM, IE, solver for electric machines,
asymptotic and hybrid transformers, actuators,
solvers address RF, switch gears, and consumer
microwave, IC, PCB and electronic devices.
EMI problems.

Solves power delivery
systems and high-speed
channels in electronic
devices. A specialized tool
for power integrity, signal
integrity and EMI analysis
of IC packages and PCBs.

.

Predicts airflow,
temperature and heat
transfer in IC packages,

PCBs, electronic
assemblies/enclosures,

power electronics. Icepak
is a CFD solver for
electronics thermal
management.

ConceptEV

Simulation platform that
optimizes the design of all the
components of an EV
powertrain. Collaborative
framework which unites cross-
disciplinary engineering teams
to provide fast and accurate
decision making early in the
development process.

| 26
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Kolekce elektromagnetickych resicu

Ansys Electronics solutions help you solve the most critical aspects of your product designs through simulation. If

you work with antennas, RF electronics, PCBs, cables, chip packages, electric motors and EV powertrains, we

€

provide you with industry gold standard simulators. Ansys solves electromagnetic, thermal, Sl, Pl, parasitic, cabling,
filter and vibration challenges in your designs. Ansys Electronic products allow you to achieve first pass success in

developing 5G/6G systems, automotive electronics, drones, satellites, aircraft, motors, phones, tablets,
smartwatches, earbuds, AR/VR goggles, wireless chargers, power supplies, and many other electrical & electronics

(E/E) systems.

Motor-CAD

Dedicated electric motor
design tool for fast
multiphysics analysis. Enables
motor and design engineers to
evaluate motor topologies
across the full torque-speed
operating range to optimize
motor performance,
efficiency, and size.

Q3D Extractor

Calculates the parasitic
parameter of frequency-
dependent resistance,
inductance, capacitance,
and conductance (RLCG)
for electronic products.
Simulate and design
electronic packaging and
power electronic devices.

EMC Plus

Delivers a design-to-
validation workflow
including EMI/EMC
certification support, and
cable harness modeling.
EMC Plus is a platform-level
electromagnetic modeling
and simulation tool.

Charge Plus

Focuses on charging and
discharging phenomena. It
simulates electric arcing in

air, surface and internal
charging, particle transport
and dielectric breakdown
helping the user assess and

manage risks associated with
excessive charge build up in
the system.

Nuhertz
FilterSolutions

Provides automated design,
synthesis and optimization of
RF, microwave and digital
filters in an efficient and
straightforward process.
FilterSolutions automatically
sets up filter analysis and
optimization in the Ansys HFSS
electromagnetic simulator.

t | 27



ANSYS Electronics Desktop

——

a 0 - _
Jedno prostiedi % oL
° Véechny mOdUIy Vjedné aplikaCi HF55 Q3D Circuits & lcepak Maxwell Simplorer Mechanical

. - - Systems - -
Tvorba vlastniho modelu
- 2D a 3D modelovani

CAD neutralni g
(m

B @ |\ ) | @ [MmMove | [pgalongline | [ Unite M- Split
é L D?F‘.ntate ﬁ?ﬂrnund Axis | R Subtract [.:.'Jlnu:urint

« Nativni CAD formaty = gy Mirror 3||~_-.,. Thru Mirror | [ Intersect

Implementované sitovani
- Adaptivni sitovani primo v AEDT Auto Mesh Setting

ACIS SAB Files {*.sab) ) )
ACIS SAT Flos - aal) Coarse Resalution Fine

ANSYS 30 Modeler Files (".zm3) . . . . .
Anzoft Geometry File (" AnstGeom) ‘-..I

AutoCAD Files (*.duf;" dwa)

Autodesk Inventor Files (" ipt;" iam) -
Catia V4/V5 Files (*.exp;” model,” CATPart;" CATProduct) .
Creo Parametric Files (" prt™;".asm’) Smill Mesh Size Large
GDSI Files (".gds)

IGES Files ("iges;"igs)

NASTRAN Files (" nas)

N Files (" prt)

Parasolid Files (*x_t;"x_h)

SOLIDWORKS Files (" SLDPRT;".SLDASM)

STEF Files (" step;” stp)

STL Files ("=t
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Elektricke stroje

Elektromotory

o Modul pro analyticky navrh, editor vinuti,
typické topologie
Ménice

o AC/DC simulace, sbérnice, kabely

Elektromagnetické retardéry

Finely ground ore

o Propojeni s tepelnou a mchanickou simulaci

Elektromagnetické separatory

Temperature
. 308.9
307.8
306.7

305.7
304.6

‘ 303.5
[ 3024
o 3014
300.3
I 299.2
298.1

(K]

Magnenc roller

Magnetic
particles

Mon-magnatc

particles Tech=oft | 29




A

-

Elektricka zarizeni od NN po VlT

-

- Transformatory

o Analyticky navrhovy modul, propojeni s
teplem a mechanikou

- Rozvadéce

o Analyza kompletniho zarizeni i jednotlivych

casti, propojeni s teplem a mechanikou
- PCB

o AC/DC, proudoveé zatizeni, primeé spojeni s

teplotou, krivka zivotnosti

Tech=oft | 30



Signalové PCB

- Signalové PCB

> Altium, Cadence, Mentor
» FD, TD simulace

Ansoft LLC SYZ Impedance Profile Extraction
10000.00

» Indukované napéti
» Parazitni vyzarovani s
> Pfeslechy, analyza impedanci £
:EZ:E» = [& ][« a 8|« Qr.»_ |x _‘A 7 ~___

Reverie vake asis

V! A ttes vtle

Alhym

X 0.08524, :0.020908

Charge abutste

Soght Mause = Roratin
me

— Tech=oft | 3



Mikrovinne struktury

- Mikrovinné struktury
» Navrh antén, filtrd, diplexerq...
» Propojeni s obvodovym resSicem
» Od jednotlivych komponent po rozsahlé ulohy

» Komunikace, radary, Sireni signalu

Tech=oft | 32



Elektromagneticka kompatibilita - EMC

S-parameter Extraction Circuit Simulation Near Field

EMC
> Odolnost i ruseni (EMS/EMI)
» EMS - Indukované napéti

_5
i
-

—_—
“ase

» EMI - parazitni vyzarovani
> Sl/PI PCB

» Kompletni zarizeni

L]

L X g
g £ B ¥ & ¢
8 B ® =® =8 =»

Far Field

| Soft | 33




Ansys Fluids
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Computational Fluids Dynamics (CFD)

e ]

Metoda popisuje stav tekutiny pomoci reSeni zakonu zachovani: %, 2 (0
P (pYy)=0
= Zakon zachovani hmoty - ROVNICE KONTINUITY x o e
Q(pui)Jr i(puiu.) __ P Ty

OX V=2

o
ot Xj 8)(]

= Zakon zachovani hybnosti - NAVIER-STOKES ROVNICE

2 2 oP oP oU;  aaq;

—(ph)+—(phUj)=—+Uj +Tij -
aX] ot aXJ 3Xj 5)(_]

= Zakon zachovani energie

Tech=oft | 35



Termalni analyza, chlazeni

= Chlazeni proudénim - volna a nucena konvekce
= Radiace

= Export dat pro analyzu termoelalsticity - tepelna stabilita optickych soustav

Tech=oft | 36



Kontaminace optickych soustav

= Kondenzace, zamlzeni/odmlizeni

= Sifeni prachovych éastic

Time = 100.0

Tech=oft | 37



Vizualizace OPD na senzoru

Aero-optika

= Aberace vlivem zmény hustoty a turbulence

= Vypocet optického drahy (OPL) a rozdilu (OPD)

Non-aberrated

Tech=oft | 38



Infracervene emise

A

Analyza infracervené stopy
Zahrivani od vnitrnich zdroju
Aerodynamicky ohrev

Predikce povrchové teploty a tvaru a teploty oblaku

spalin

Tech=oft | 39



EO/IR (STK)

= Analyza elektro-optickych senzoru v operacnim

prostredi na urovni mise

= Analyza detekce, sledovani a zobrazovani

= Tvorba syntetickych snimku

Ansys Fluent Ansys STK Ansys STK

_"'*-

Tech=oft | 40



Ansys Optics
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Optics and Photonics are Everywhere'




End-to-End Multiphysics & Multi-Scale Optical Simulation Platform

\nsys Multiphysics Photonic \nsys Optical Component

Modeling

LUMERICAL

Modeling

ZEMAX

e | e / / \
A

//7}5 e -
e s:’_]' /
y 35~

Photonic components, circuits & systems * Lens stack optimization
Diffractive optical elements & waveguides | * Optical/mechanical tolerancing

Emissive and absorbing structures

Structure size to wavelength ratio

\n sys System Level

Modeling

SPEOS

* 3D environment integration
* Lighting
* Human vision/perception
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Fotonika na urovni vinovych délek

e e Nanoméritka a nahodné
= Navrhy
= Fotonickych komponent, obvody a systémy
= Difrakéni optické prvky a vinovody
= Emisni a absorpéni struktury

povrchy

Displeje a obraz

core °_*®
..

/\/‘\.‘
"\ - /\"\/\ .
- /\/\’\/\A ’\/\ ~ o

1\ wavegurdes

B=EbUpan  HEH? TERe m
10pmfiber / _’,.P[.\:.\ e )

BORE 37 30« BV RS BBK 15 @Em
,’;/\ »

Luxtera: C. Gunn, et al., "A
40Gb CMOS photonics
transceiver," Proc. SPIE 6477,
Silicon Photonics Il, 64770N (9
February 2007)

£

N
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)—4 \Y4 A\ 4 (o)
Cocky puskohledu
————
= Navrh cocek

= Uhlové rozliseni

= Umisténi zamérneho krize - osnova

= Zkresleni

[@] 6: Shaded Model v -0OXx

V) Settings 2 Calaldm 7/ [,/ == A M &~ @Mﬁ Q @ xivvizxiz (B @ ‘gli\ Solid ~ l'ii‘ 8 \ w @  Line Thickness + @

@7:Fuotprim Diagram ¥ -0 X
visetings £ Szl SO0 =—A & = 2 3x2- @ Stendard- Automatic -
@

ooa
ooc
Il

\

/ Stopa na
povrchu
sitového

\ Kfize

| — ‘ScaTer 17,7000 Wi TTimeters

Scale: 17,2000 Millimeters

Aperture Diameter: 17,0000 % rays through = 100,00%
Footprint Diagram
RLFLESCOPL, 25,08, 204% Zamax
1 reticle
~0,0207 Ray X Max 0,0207
0,0016 Ray ¥ Max 4, 7230 L -
4,7230 avele gth u 5870 Alutal Rillestupe. ZHX
iters refer to Field positi Contiguration 1 of 1
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Kameroveé systemy

= Navrh ¢ocek
= Rozliseni
= Zorneé pole
= Svételnost (VIR,NIR,SWIR..)
= Vlivy prostredi

= Optimalizace cocek
= Aberace
= MTF
= Tolerance
= Sifeni laserového svazku

e

m

L) il

(

wf‘v/\\@\{:s}‘
o)
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Intensity (W/m~2)

Strojové vidéni - kamery/senzory

= Aplikace: “Static” LIDAR simulation
= Lidar senzory
= Kamery
= Parkovaci asistent

LiDAR with simUIaté'(.'j_:'"ra‘iﬁ'(Fluent)

Simulace slepych bodu kamer

Vizualizace kamer na auté Tech=oft | 47



Automotive

= Navrh Optiky
= Vyhodnoceni legislativnich pozadavkd
= Vyhodnoceni homogenity
= Optimalizace
= Fotorealisticky rendering
= Human perception

il

L e,
I
-
R A A

Colorimetry

Driver Perception

Tech=oft




Vizualizace interiéru

Automotive

Simulace matrix beam

o’ '“.
-~
' L 0
N .
8
: .
* r o
il

"oiese . Motorway Low Beam

1ot001010] 3% o) s
Ste0s100] 2% 2 16120) 20%
00K AN 1A% 125 a260) 0% 10se0) s
e sux ) w51%
e 3% ) 185%

oo se% 100 1230) 2%

Fotorealistické simulace

Manage Human Eye sensor in GPU direct and inverse simulation

Legislativni vyhodnoceni
Eye focused on HUD Eye focused on Windshield TechSoft | 49




Vizualizace

\
\
Simulace vnimani svétla, barev a materialu lidskym okem. é e, R{R&E

- m— ———

Zadni svitilna

Zakriveny displej interiéru auta.

Nastaveni barevné choreografie
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Multiphysics
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Multifyzika

]

Umozniuje analyzovat chovani systému, pri kombinaci vice
fyzikalnich jevu soucasné.

= Vyhody
= Presné simulace realného chovani
= Uspora nakladli (méné fyzickych vzorku)
= Zrychleni vyvoje
= Moznost testovat extrémni podminky

Proudéni

Elektro
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Multifyzika - osveétleni poulicni lampy
-—-___-\

D> B> O B> £

Ansys Slwave Ansys Speos Ansys lcepak Ansys Mechanical Ansys Speos

Light performance with
thermal deformation

@ Slwave | > @ Icepak

PCB Power load study Tem;?erature qistribution Tech=oft | 54
caused by light Irradiance & PCB Loss



Multifyzika - simulace vlivu pocasi na senzory

Ansys Fluent Ansys SPEOS

Physics-based weather scenarios Simulated data Optical sensor simulations under rainy

modeling using Computational transfer conditions for sensor design, performance
Fluid Dynamics (CFD) evaluation and packaging

Rain Fog

Camera

Front car - Black color Front car - White color

Heigh (m)

L ~ b
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Multifyzika - STOP analyza

STOP software

= Multifyzikalni simulace STOP analyza S A i T e s '

u Structu ral Create optical In FEA tool: Predict In optical model: In optical
model B Create CAD Create FEA L) structural N Apply s :modeleaAnaiyze
: model model deformation & tem deformations & )
sequential P 7 results
= Therm al (seq ) gradient temp gradient

= Optical
= Performance

Optical simulation

: : Optical Simulation
Integrated solution with STAR Q\;& P Therroals
I 2N (Nominal) Structural Analysis (Degraded)
l s Optical Design
3 OpticStudio
i“‘ STOP Analysis Optomechanical Design Nominal Structural Thermal Structural and Thermal
i Import to OpticStudio Discovery, SpaceClaim, I y—
and analyze with STAR Speos, ect. ‘
CFD ( Absorption ' ' ' | ' 1
Fluent, Rocky, Analysis \
etc. | OpticStudio |

FEA

Mechanical, LS-Dyna,
etc.
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Multifyzika - STOP analyza

A

Nominal System Design

A rie Dotimi

P I Glabal Optimizers

|

Optimization Tools

I/ﬂnm.qcmmzx & 2 image Simulation 1|

v/ Settings

ke O/ —-Ad&Bs =

@ sundad - W

Updated System Design after STOP Analysis

1@ 7:image Simulation 2/ (@ 2: Image Simulation 1 X |

Image Simulation: Geometric Aberrations

1/24/2022

ject height is 0. 3800 deqrees
Field position: 0.0000, 0.0000 (deg)
Center: chief ra

Image size is 3. Kaoo W x 2.4000 H (Millimeters)

Zemax
Zemax OpticStudio 21.2.2

v Settings

Zakie /0O0/=A %2 304 @ sundac- @

Image Simulation: Geometric Aberrations

S e g SO e R S, [TV S 0

Configuration 1 of 1

24/20%5 h 0.3800 d
ject height is egrees
0.0000,

Field position: 0.0000 (deg)
Center: chief ra

Zemax
Zemax OpticStudio 21.2.2

Image size 1is 3.!400 W x 2.4000 H (Millimeters)

Caown

TS T e

Configuration 1 of 1
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Multifyzika - Predni svétlome

B: Steady-State Thermal 30 C
Temperature

Type: Temperature

Unit; °C

Tirne: 1
9/5/201911:48 AM

135.48 Max
12737
1025
114
103,03
911
86,797
78.683
7057
62456
54.342
26228
38114
30 Min

$100(5100]
S0 (passed) 3S50(3550]  13200[13200) 4% 120% [4260) 80% 110560 %
2L (passed) 1180 [1189) s41% 120% 416) 1%
1120[1189]

16300 [16300] | 4100 (44100 120% [20280)

Luminous Intensity Luminous Intensity - thermal

C: Static Structura 30 C
Total Deformation
Type: Total Deformation
Unit: pm

Time: 1

9/5/2019 11:44 AM

162.54 Max

Initial Design

ey
Fym—

] g s
] s a
g e s
e e e
e s ma »
e wEaTRE s L] B
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Real-World Systems Designed with OpticStudio

Lens Design
and Imaging Systems

Camera lenses for
smartphones, drones,
and professional
photography

Microscope objectives,
endoscopes, and
medical imaging optics

Binoculars, telescopes,
and other precision
instruments

Automotive

Optical components in a
head-up display (HUD)

LIDAR systems for
autonomous vehicles

Cameras and sensors used
in ADAS (Advanced Driver-
Assistance Systems)

Aerospace and Defence

Space telescope optical
systems and satellite
sSensors

Thermal imaging and night
vision equipment

Laser communication and
targeting optics

Medical Devices

Ophthalmic instruments
(e.g., retinal scanners, slit
lamps)

Optical systems for
minimally invasive surgical
tools

Wearable diagnostic
imaging systems using
light-based technologies

Consumer Electronics
and AR/VR

Compact optics for
smartphones and wearable
devices

Waveguide and display
optics for AR/VR headsets

Projection systems for
smart glasses and HUDs
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FSO
- Often referred to as laser communication (lasercom) —is an advanced method of transmitting
data using laser light between spacecraft, satellites, and ground stations without the need for
physical cables or radio waves.
Benefits
+ High data transfer rate Gbps to Tbps.
- Smaller and lighter equipment, usage for small satelites (CubeSats).
«  FSO uses infrared or near-visible light (780 - 1600 nm)
« Higher security — narrow beam divergenance — with low interception risk and better protection
from jamming.
Application

- Saletile to Satelite links — LEO constellations (Starlink,OneWeb) to relay data between
satellites

- Satelite to Ground Communication — data transfer from earth observation to ground stations
« Interplanetary Missions - to send HD video/data from Mars tn hevond

- Space telescopes - transfer astronimical data to earth

https://www.nasa.gov/technology/laser-communications-
empowering-more-data-than-ever-before/

Laser communications can send more data in a single downlink than comparable radio systems
NASA / Goddard Space Flight Center

lllustrative image

MEO/GEOQ relay

y LEO constellation

5

0GS OGS
/AN N
m m

Lasercom link e

lllustrative image
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https://www.nasa.gov/technology/laser-communications-empowering-more-data-than-ever-before/

\nsys

rartof SYNOPSYS

VIIRS (Visible Infrared Imaging Radiometer Suite)

Ozone Mapping Profiler Suite

* is an advanced remote sensing instrument used to monitor the

Ka-band TDRSS Antenna,
” 2-axis gimbal, and boom deployed,

atmosphere, oceans, land, and lights on the Earth's night side. Satelites o B 5 o ,‘.A,‘(’M;.[;&dmhmg,y s o
NOAA-20 and Suomi NPP. ~ < o , _

a “., s “a
% - @ross-track Infrared Sounder
it VA ¢

VIIRS captures data in 22 spectral bands
- 3 bands of visible light (VIS)

x

- 7 bands of near and shortwave infrared radiation (NIR, SWIR) , > { < b / .

. . .. o S ) & Visible Infrared Imaging
12 bands of midwave and longwave infrared radiation (MWIR, LWIR) . PP A . ¢ Radiometer Suite

Energy System
Ka-band SMD Antenna, 2-axis
gimbal, and boom deployed

NOAA-20 satelite

Visible spectrum

Near - InfraRed

County of Los Angeles, Californi nlo , US 23 ; i TGCh::Oft | 62

California wildfire EO/IR 2025



Granta Selector - systematicky vyber

Databaze se vSemi materialy

| ! Zakladni pozadavky pro navrh:
%:E % A R A 37 Metall:s and élloys ' , . i . , , o ,
3 ol | Funkce - Jaka je geometrie a primarni zatizeni?
- i Non-t‘echnic:al ceramics : ) i ) i ) i ) .
X ; - Omezeni - Jakée zakladni podminky musi byt splnény?
£ el Cile - Co je tfeba maximalizovat nebo minimalizovat?
i B N2 el || ‘
QSer-deﬁned envelope A | | | | |

S cfétp;fini;°fé°sti&iess Ovérovani pozadavku - "Go"/"No-Go" kritéria
e Razeni materialt podle kritérii a cilt.

I N )
sand cast, Tb
| # | Price ‘ ‘
Price (GBP/kg) 148 - 1.69 186-252 - Vybrany kandidati

Price per unit volume (GBP/m*" 3) 39490 - 4640 3130 - 4320 ‘

| # | Physical properties ‘

Density (ka/m*3) 2600 - 2740 1680 - 1720 1L o - T , , ,

[ Meehonica properie | Podpurne informace - specializovane databaze, dodavatele

Young's modulus (GPa) 706- 734 15.2-225 I Firemni preference - Verba, Iokalita, COQH atd.

Specific stiffness (MN.m/kg) 26 - 27.1 8.94-13.2 L

Yield strength {elastic limit) (MPa) 281-31 220 - 250 L ‘

Tensile strength (MPa) 345 - 380 200 - 275 1L — — _
Specific strength (kMN.m/kg) 104 - 115 129 - 147 17 Export/transfer

Elengaticn (3% strain) 2-24 15-35 Iwwilawils | ~>



Granta Selector

sy 1) Material
kS 2) Vyroba
. P .y , a0 3) Doprava
Eco Audit — vybér materialu s ohledem nacely | o e
I_I'C_I 4) PouZzivani
zZivotni cyklus 5) Konec Zivotnosti
\ y
4 v . y - y . % Energy [ €02 © copy B Prine @ el
Vybér alternativnino materialu — Nastroje na _ i )

00>
s
o

snadné porovnani mezi sou¢asnym materialem

a alternativami.

Porovnani materiali na globalnim trhu

§ ¥ 8§ § §
L3 £
13 ¢ °
[
H
[
| I

Teplotné zavislé krivky pro simulace

Bohata databaze kovl i polymernich material(

Creep strength (Pa)

100 1000
Time (hr)
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Leader in Engineering

SYNOPSYS’ \nsys

Lidr v oblasti navrhu polovodicu Lidr v oblasti simulaci a analyz

POSKYTUJE ROZSIRUJE URYCHLUJE

tvorbu inteligentnich produktd
pfenosem expertizy v oblasti
polovodi¢u napfi¢ systémovymi
vertikalami

komplexni feSeni pro cely proces navrhu vedouci postaveni v oblasti Al v
polovodiclu v€etné simulace a analyzy EDA a simulacich s cilem
multi-die systéma. akcelerovat inovace zakazniku

Innovation from silicon to systems



Ansys reseni \n sys
Dodavka licence, ukazka resSeni (benchmarky, case studies)

Technicka podpora Partof SYNOPSYS

Optimalizace procesu, Skoleni a poradenstvi

Poskytovani vypocetnich analyz jako sluzby
Projekt: pozadavek/konzultace - nabidka - objednavka - reSeni - vysledky - fakturace

Spoluprace na grantovych projektech
Kromé Ansys dodavame také technologie od spolecnhosti

D ptc
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= Cenové zvyhodnéné balicky licenci
= 3 roky vyhod bez zavazku
Standardni podpora TechSoftu

\nsys

STARTUP PROGRAM

Idealni pro BPDP, projekty a samostudium
Zdarma ke stazeni - bez omezeni
Kompletni portfolio SW nastrojd

STUDENT

= Podpora VaV projektl a publikaci
PInohodnotné licence pro vyzkum i vyuku
Zvyhodnéné podminky pro univerzity a
Nk o T vyzkumneé ustavy

& ' \

LAnsys je nejrozsifenéjsi simulaéni nastroj ve vzdélavani a Vasi budouci inzenyri ho jiz znaji."  Tech=oft | 68
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Vybrane reference

GLOBALNI

AKADEMICKE STARTUP  LOKALNI

- VYSOKE UCENI
r TECHNICKE
V BRNE

4dot

aseee

2,

. p—
rizzo [H€frezo mANDIK %227 ABB

F:T-N

(Ontinental %

ALLEGRO scuaerrLer VUleEsco

~ <_| =
';@g\ Beistar CZ E— > W.!:,.I:-I.—-.E gi?tl;f"q“i"e microsystems TECHNOLOGIES
\/, :
(EDWARDS —‘ﬂg VP%ZIE-’! < ROB@ COMMSCOPE Ky[ &B) vanfeng
VEB TECHNICKA UNIVERZITA J. E. PURKYNE V USTI NAD LABEM prinoda o
Illll un:vsn:ln \\ \\\\\ @ GROUNDCOM ) —— e . _
OSTRAV [@ | VODOCHODY : v % s Argoiech m ‘leGI“A :: EDAG
TECHNICKA GA Drilling ce e TN
i OPTIFLOW - )

UNIVERZITA il Univerzita Tomése Bati ve Ziing )) ® ShaanGu JB . ;
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Kde nas najdete

() Instagram

techsoft_eng

techsoft_eng

10ci SW ANSYS

www.techsoft-eng.cz a 1 dalsich

=Q

uji to martin_lasty_lastovka, vitpoucha a asociace.rodinnych firem

Zpriva

Linked [T}

Techsoft engineering

TechSoft Engineering

Piinadime do Eeskyich a slovenskych firem inovace a zrychlujeme proces vyvoje.

Navitivit web &' 4 Poslat zpravu ) ( V Sledujete

fispivky  Pracovni piilez

@ Obrézky | | Videa | [ Clanky | | Dokumenty
el
. TechSoft Engineering =
Teion

aktivnich nebo minulych Zobrazit pieklad

na

+ Sledovat

vnu reklam

3 YouTube

Techsoft engineering

* YouTube

TechSoft Engineering, spol. s r.o

techsoftengineeringspol.sr6358

Tech=oft '

and 3 more links

Customizechannel  Manage videos

SOV 7y  Techsoft
3 7 Novinky Ansy

2025 R2

19/08/727% 23/07/257%

Novinky Ansys 2025 R2 - Strukturdini mechanika  Webinsf Modelovani leteckych misi (Zaznam % Novinky Ansys 2025 R

(Zéznam webindFe) webinde) webindfe)

Tochzoft Tochzoft

wrsza (8 . 3 ]

Webindf Néwrh a simulace  § Webin Simulace potrubnich i Webina? Analyzy a vjvoj I Webinaf Rychié fedeni H

metalens (ziznam webinfe)  systém (Zaznam webinsie)  embedded softwaru (Zizna..  termainich analyz (Zéznam._..

facebook
techsoft.eng

TechSoft Engineering
sl €7 0 sec

e ve it tachnickjch anai se zaméfenio na virusind prototypedn < programy Ansys

QDL SBLBDLE

@ plepnte na srink Techsoft Engineering, a Ji miete spravovat.

Podrobnosti Prispévky 5 iy
9 3recense
® Brzy zaviraji

@ Mo 209575,

° TechSoft Engineering je v TechSoft Engineering.

a prodeje stanou 3éfkuchari
Engineering sidl._ Zobrazit vic

2tono dobré poledne na sieie

Odkazy

P rechsotveng

Kontaktni tdaje

info@techsoft.eng cz

() Techsottengineering

Fotky
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https://www.instagram.com/techsoft_eng/
https://www.linkedin.com/company/2089023
https://www.youtube.com/channel/UCkjKIuDHdbY2ZHIcZVwBqBQ
https://www.facebook.com/techsoft.eng/

Jsme dalSim ¢clenem Vaseho tymu

ay TechSoft Engineering, spol. s r.o. Milevska 2095/5, Praha

\ Ansys Select Channel Partner Nam. Dr. E. BeneSe 284/3, Ostrava

ay info@techsoft-eng.cz Trida Tomase Bati 3067, Zlin
www.techsoft-eng.cz Prazska 502, KoSice, Slovensko
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