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Pristupy k modelovani

Fyzikalni vztahy NETEICHERELE
Programovani Fyzikalni sité Strﬂgtsglé;;(e R ik ace

systému

Blokova schémata

Modelovaci jazyk _ e
Neuronové site

Symbolické metody

* Pro ruzné situace jsou vhodné ruzné pfristupy
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Pristupy k modelovani

Fyzikalni vztahy
Programovéni FYZIké'hi Jixi = —byxy — k(x; —x3) — blz(x% — X%) +T
J2x3 = —byxy + k(xy — x3) — byp(x] — x3)
Blokova schémata O] ] J o e D
Actuator o rﬂ_ﬂ
Modelovaci jazyk <z %} %}
(e, () D»wsﬂ L Lyl s 2 -205@3 \Y
Symbolické metOdy 1!J2Veload Paosition Load -
| ke Input/Output
,




Pristupy k modelovani

Fyzikalni vztahy

Blokova schémata
Modelovaci jazyk

Symbolické metody

Programovani Fyzikalni site

Ladé

. Load

Nameérena data

Statistické

Actuator |
Inertia U Flexibe | | Inertia
T Shaft
S
(1) S (2)
Actuator Shaft L Load Shaft
R C ~
‘ C{I R :E ‘ 1] .P'E
Damping Actuator  pamping Encoder
Housing Housing

&
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Pristupy k modelovani
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£ THUMUSOFT

Fyzikalni vztahy

|l N BN NuU N W il . I EFE S ¥

Namerena data

Strﬂtelfgldc;(e Identifikace

systému

Neuronoveé sité
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Pristupy k modelovani

Fyzikalni vztahy NETEICHERELE

Shaft Angle
: —— Simulation
--=-= Measured

Shaft Angle
| —— Simulation

10{---

____________________

VY]

-~
Angle (deg)

o w
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in

-10
0
Time (s)
Syn INVIIVING §liCwVvuy
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Pristupy k modelovani

Fyzikalni vztahy NETEICHERELE

. 1 Fyzikalni site Statistické y
Programovanl nastroje Simscape mEtOdy Identlfl kace

MéTLAB' C, Model Based systémﬁ
Blokova schémata Calibration Toolbox System Identification

Toolbox

Simulink
Modelovaci jazyk i
Simscape language
Symb0|ICké metOdy Deep Learning Toolbox
Symbolic Math Toolbox Ladeéni pa

Simulink Design
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Simscape g @ #
.l.l*.l.l.l.l.l.

> @\

. T ;s r AP Electrical Driveline Multibody Fluids

Fy2|[<aln|_ moc’lelovanl’(alfauzalnl) — — - —
multi-fyzikalnich systemu

— sestaveni schématu \_ SI mscape

— rovnice odvozovany automaticky
— vyuziti prostfedi MATLAB a Simulink

Inertia

Resistor  Inductor 4G|_¢
. . Shaft
Rotational =

Electromechanical -— fﬁ Friction
’ . . o v - Converter ‘ Q :J_ Housing
* S nastrojem Simscape muzete @ R

— analyzovat pozadavky na systéem .

: dv
— vias odhalit problémy s integraci 1=(Cy +Cv)—+ Loss
dt y
v e . , ra’ Ultracapacitor
—_— navrhnout r|d|C| SyStemy B Editor - C\+MyComponenhassyUltraCapacitor.ssc

— optimalizovat chovani na urovni systému

i == (CO + Cv*vg)*vc.der + vco/Rd;
42 v == vc + i¥*R;
43 end

-~
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Simscape Foundation Library

* Fyzikalni modelovani (akauzalni)
multi-fyzikalnich systému
— sestaveni schématu
— rovnice odvozovany automaticky
— vyuziti prostfedi MATLAB a Simulink

« S nastrojem Simscape muzete
— analyzovat pozadavky na systéem
— vCas odhalit problémy s integraci
— navrhnout ridici systemy
— optimalizovat chovani na urovni systému

(

41 i ==
42 v == vc + i¥*R; 1
43 end -

. dav
1=(C, +Cv)—+
(O V)df

i
£ HUMUSOFT’
. )
Simscape
Electrical Mechanical Magnetic  Thermal =~ Custom

equations
3 *# if v > W
i == (‘
AN “ else

Hydraulic Thermal Two-Phase Gas Moist
Liquid Fluid Air
L ACAA NAAA ‘ ,
0%000 60 6 0 /
Inertia
Resistor  Inductor r
—(H
<2
Joo. Shaft
Rotational . s o
Electromechanical j“‘] == Friction
Ve Converter . o Housing
€ ©

Vv

Vi

Lossy
Ultracapacitor

(CO + Cv*ve)*ve.der + ve/Rd;
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Priklad: RC clanek

« RC c¢lanek => rezistor-kondenzator
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Priklad: RC c¢lanek

00kOhm22uF_pop Simulink
SIMULATION DEBUG MODELING FORMAT
3 Open = Hi Stop Time (e -
=y i 0 0 = swtme (5| @) @ b %
New ave Library e Ll Signal |—Normal | Step Run Step Stop Data Logic Bird's-Eye
> &= Print w Browser 2Ignals Swe Table H@ Fast Restart Back - Forward Inspector Analyzer Scape
FILE LIBRARY PREPARE SIMULATE REVIEW RESULTS ry
‘g model_ZxRC_100kDhm22uF_popisky sl 'is
2 | @ |PPa]model_2xrc_100kOhm22uF_popisky hd .3‘
K] =
7]
LY |
+ - + - =
= NVVY ® NV ®
=
R1 R2
=]
[ + +
+ H —— ——
Vin 5V C1 C2 VC2
I I
I @ @ D
f(x) =0
«
Ready 250% VariableStepAuto

11
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Simscape Onramp 4\ Simscape Onramp — [l X

Simscape Onramp

* Interaktivni kurz (zdarma) B simscape onramp

Simscape Onramp

« Uvodni kroky s prostfedim Simscape

0% complete

» 1. Course Overview 0%

*i SimscapeOnramp - Simulink - O X

¥ 2. Building Simscape Models 0%

SIMULATION MODELING

g | o T ’ SimscapeOnramp =13 () Simscape Basics
2 PR =
& 2.2 RC Circuit: (1/2) Free response =z . .
3 = 5 *2 RC Circuit (Free response)
£ Task1 «Q i
o - - -
In this course, you will be using blocks from the Simscape Foundation Library to E3 ﬁ RC Circuit (Drwen FES[}CIFISE}
model physical systems. This library contains blocks that allow you to model - LA VIV/V/v- E— ; i
systems from many physical domains: electrical, mechanical, fluid, thermal, and Rosistor *1 Rotational Mass Damper
more. Here, you will use elements from the Electrical domain to build an RC circuit. CE| 5 _
AMAA = » 3. Exploring Results 0%
R=100Q O » 4. Understanding Physical Signals 0%
p— ]
C=1yF B @ » 5. Initial Values in Simscape 0%
Training - Assessment ' » 6. Multidomain Modeling 0%
T o
— equirements ~
7 Was the following block added? P /. Simscape and Simulink 0%
Resistor
TASK 7 Does the following block have » &. Project - Electronic Valve 0%
Open the Simulink Library Browser and navigate to Simscape > Foundation the CO'TECt parameter settings?
Library. Find the Resistor in the Electrical > Electrical Elements library and i P O Conclusion 0%
add it to the model. o
Ready 100% VariableStepAuto
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Simscape Electrical /@ o

» Fyzikalni modelovani elektronickych, el 5 = -
mechatronickych a energetickych systému S.
— topologie elektrického systemu \_ IMSCa pe J
reprezentovana schématickym
zapojenim e e i i o 1ok | | e s e o
« Se Simscape Electrical muzete x : E
— vyhodnotit architekturu 8 =
analogového obvodu
— vyvijet mechatronické systemy d
s elektrickymi pohony
— analyzovat vyrobu, pfeménu, pfenos ® = |EEE Euronean Low Voltage
a spotrebu elektrické energie N Test Feeder (906 buses)

na urovni distribucni sité
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Simscape Driveline

* Fyzikalni modelovani vice-domeénovych

pohonnych systému

— rotacni a translacni systemy

« Se Simscape Driveline muzete:

— analyzovat pozadavky na
mechanické prenosove systemy

— optimalizovat pfevodoveé pomeéry
a rozlozeni prevodu

— navrhnout fidici logiku

i
£ HUMUSOFT
s ) N
.I.l*.l.l.l.l.l.
Driveline
§2 § 2 §2
°
Simscape
N J
*liDuall_CIut‘ch_TranS?mission-‘Simulink ‘ ‘ ' - [} X
@
22 Shaft T
= o @
- 2nd 4th
'§ TL Gear Gear TL
W L
! +3
V4 o
—E Dog Dog 2
L ong ath L=
T T
e .

View_1
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Simscape Multibody g 3*‘ A
. (SSi(r)TLuSItaaci/ey ?Ié)lerg)echanickych systémd o X M”g"” -
— sestaveni teles a jejich spojeni \_ SImscape Y,
— podpora importu z CAD software

Eile Explorer Simulation View Tools Window Help a2 x

RE QO K| w@TI I s |H | B | view convention:| v | & |k & »[0 |

| Mechanics Explorer-iceng_2_driven_headon |

« Se Simscape Multibody muzete:

M

— analyzovat kinematiku a dynamiku
mechanického systemu

— optimalizovat pozadavky na akcCni prvky

— prozkoumat kritické parametry pred
detailnim navrhem mechanickych prvku

@@ @@ T=100,10]
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Simscape Fluids q
. oy ! | / Fluids
ggle(i:rdl modelovani tekutinovych = et - 5

— pFenos energie, topeni, chlazeni 9 SlmSCCIPe )

a doprava tekutin

0' Play ] Temperature-Entropy (t = 10.0x10* s)

— kapaliny, plyny a vicefazové tekutiny

ature (degC)
Now

Temper:
SN
o (=3

« Se Simscape Fluids muzete o — E—
— dimenzovat parametry tekutinového |+~ - Cylinder T
’ ol R,\N\’C R —[—] C &‘ &«
SyStemU ° B ]—'|_ ~ A :
v v g s z i Superheater
— analyzovat vybér a usporadani o k—Jt i,—] :
hydraulickych komponent 4way | [T T T Cznn\:itfn
w o —
g ) L> o %
—_— ~ =L
= 4-}]& s F9% sy
m O =
4’5—@ T E Steam Drum Thermal
» N Resistance
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AKTUALNI MOZNOSTI A NOVE FUNKCE
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Simscape (Fluids): Knihovny tekutinovych systému

« Vyuzijte prave takovou fyziku, kterou potrebujete Pro Gplnou kontrolu

« .Nezdrzujte” se nécim, co nepotiebujete si vytvorte vlastni domenu
Thermal Hydraulic Thermal Gas Two-Phase Moist Custom
e e Liquid Fluid Air eq?;tiozsv_
[ U
wy HE 9 O o350 4048 b
Simple Complex
Predpoklad Doména Simscape
Constantni koeficienty prenosu tepla Thermal
Vlastnosti kapaliny se nemeéni s teplotou Hydraulic & Isothermal Liquid
Vlastnosti kapaliny se meni s teplotou Thermal Liquid
Plyn Gas
Tekutiny, které méni faze Two-Phase Fluid

Smeés 3 slozek s kondenzaci Moist Air
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Simscape Electrical: Pohony

* Translacni a rotacni pohony 8-
— parametrizace dle ,data sheets” <wﬁk@;}q
nebo s daty z FEM software A

. . n—@in

— specifikace elektrickych ztrat Servomator
Parameterization:

ab

C

&n @

Cer &

&

£ THUMUSOFT

.t Ukazka knihoven

FEM-Parameterized

PMSM

Piezo Stack

- =} x

o
g 7 o
i g

':lsp\w Diagram  Analysis Help
<W |f
- Lr:l-‘ : @i
a =3 a
O BV

I BER®| e

Parameterize losses by:

— chovani zavislé na teploté

m

m m

¥4 Library: Simscape_Electrical - Simulink

4 By equivalent circuit parameters ~| |[Single efficiency measurement ~ DC Motor Shunt Motor  Inducti
°
Tepelne efekty Tebulted loss dota SR .
T ram - Analysis  Help ) |

— prenos tepla do okoli

&

« Zahrnuti nebo zanedbani ucinku spinani

REV

BRK :
H

< <

Heat
Transfer
Armature

BEEB|eF
E o

m

Asynchronous Mac|

REFF‘"I‘O‘{

(e e
i

Squirrel Cage

P +

Simulation mode:  H-Bridge

Averaged -

1
R@C

Shunt Motor

Permanent Magnet Syﬁchronous M:
. Synchronous Motor Salient Pol

CH I
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Simscape Electrical: Pohony
, . o 4\ Block Parameterization Manager: PM5M — O x
« Databaze s hodnotami parametru
odpovidajicich vybranym pohonum
rﬁznyCh dOdavatelﬁ Select manufacturer | ABB_BALDOR L
Select part e

Alied_Motion

Attribute Anaheim_Automation
Manufacturer B R Automation
PMSM oot
[ 1 | Part number Elecirocraft
This block represents a permanent magnet synchr Part series Parker_Motors
Web link
dr Ch Right-click on the block and select Simscape block Part type S_EM‘MUWS
_ _ Parameterization date Siemens
PMSM Select a predefined parameterization o arameterization note Swiss_Mekatronix

Part data file location Teknic_Motors
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Slmscape EIeCtrlcaI: Baterle @BID[I( Parameters: Battery X
Battery
Main Fade  Variables
« Battery a Battery (Table-Based)
Model battery fade?: Include =
[
Je mozne zahrnout efekty Number of discharge cycles, N: 100
— degradace v zavislosti na starnuti Ampere-hour rating after N 45 A <
. discharge cycles:
— tepelne ucinky Internal resistance after N
- TP discharge cycles: 2.02 Ohm ~
— dynamika nabijeni '
Voltage V1 at charge AH1 after 10.35 v -
N discharge cycles: :
n |
i Simscape * Log simulation data |
Battery - Block choices * '+ Uninstrumented | No thermal port
— .
View simulation data  * Uninstrumented | Show thermal port
T - Instrumented | No thermal port
Instrumented | Show thermal port [
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Simscape Electrical: Palivovy Clanek Moy
Dpfuel H, |HO *°
- 2 2
. s r s pair ------
* Model elektrického chovani e ™
’ 7 . 7 vy s gfuel .
vodikoveho palivoveho clanku o O,
— zjednoduseny model Fuel Cell
* napeéti dano nominalnimi podminkami
o Fuel Cell
— detailni model: Main Supply Dynamics Thermal Variables
* s fyzikalnimi vstupy Model fidelity: Detailed with physical inputs -
* napéti dano tlakem a pratokem paliva a Open-circuit voltage: |65 Vv v
vzduchu Tafel slope: 0.23 V v
Internal resistance: 0.05 Ohm ~
Nominal exchange 30 A -
current:
Collapse current: 200 A v
Number of cells per 65
module:
Module units (Series): |10




Simscape Electrical: Load-Flow Analysis App

 Uzivatelské rozhrani
pro load flow analyzu

.
= J:/’/_ ®
£ HUMUSOFT
Py Simscape Electrical Load-Flow Analysis: ee_loadflow_ieee9bus — O X
Solver configuration: | Frequency and time (phasor) v | Refresh | | Run lLoad Flow | | Export | | Help |
[ |Highlight inputs in table [ | Highlight blocks in model
Block Type Bus Ty... Rated Voltage, kV Specified Voltage Magnitude, pu Actual Voltage Magnitude
G1C/ISwing 1.04pu Load Flow Source | Swing 16.5000 1.0400
G2C/IPV 163MW 1.025pu Load Flow Source PV 18.0000 1.0250
G3C/IPV 85MW 1.025pu  Load Flow Source PV 13.8000 1.0250
Bus1 16.5kV Busbar MNaone 16.5000 NaM
Bus2 18kV Busbar MNane 18.0000 NaM
P A" SIS Musmbme Kl 49 Onnn hlahkl
Block Type From Busbar To Bus... Rated Voltage, kV Voltage V1, pu Voltage V2, pu Voltage Angle12,
B4 to B5 50 km | Transmission Line | Bus4 230kV Busb 230kV  230/230 NaMN NaN
B4 to B6 50 km  Transmission Line Bus4 230kV Bus6 230kV  230/230 NaM MNalN
BS5 to B7 100 km Transmission Line | Bush 230kV Bus7 230kV 2307230 NaMN NaN
B6 to B9 100 km Transmission Line  Bus6 230kV Bus9 230kV  230/230 NaMN NaN
B7 to B8 50 km | Transmission Line | Bus7 230kV Bus8 230kV  230/230 NaM MNaN
S - e Trancmaiccimm I ime Dr @ NS D0 22N S IO BN N [N




Simscape Multibody: Variabilni hmoty

Modelovani bodové nebo
rozlozené hmoty s Casove
promennymi vlastnostmi
Zakladni telesa

— Brick, Cylinder, Sphere

— hmotnost muze byt zadana vstupem
nebo pocitana z geometrie

Obecné téleso
— General Variable Mass

— vizualizace ekvivalentnim elipsoidem

I&md
g

Variable
Cylindrical Solid Brick Solid Spherical Solid

}?fv
£ HUMUSOFT

E]

-y

a  erfnk

—

Variab

le Variable

4\ Mechanics Explorers - Mechanics Explorer-sm_variable_solids = O X
Eile Explorer Simulation View Tools Window Help A X
ﬂﬁ.l@.&! Q’f #YTEO !‘@r—mﬂbﬂwewconvennon vH d| L e JE] v}
! Mechanics Explorer-sm_variable_solids \
, sm_variable_solids !
Q Mechanism_Configuration
E};,J» World_Frame
&9 Variable_Cylindrical_Solid
E} ® Variable_Spherical_Solid -
' d 4\ Mechanics Explorers - Mechanics Explorer-Variable_Mass_Test - O X
J.’: File Explorer Simulation View Tools Window Help ‘S|a x
-] BRR(QO&|E |0 @I D E I 9| ] |view conven tion:| | *[0_~]
i o ITI IG::]—' PS S ‘ \ Mechanics Explorer-Variable_Mass_Test \
EH=-C - 2., Variable Mass_Test
e Q Mechanism_Configura
AV ",-J;;Wurld_Frame
J::f Rigid_Transform
3 L] General_Variable_Mas:
R g::]_. PS S ﬁc nnnnn tion Frames
<«
!3:(3]
| KPS S
<
General
Variable Mass @@ MEIN® « - |mels |
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Simscape Multibody: Flexibilni telesa

Knihovna Flexible Beam

Vlastnosti pocCitany z

Reduced Order Flexible Solid

Vlastnosti zadany z FEM software prostfednictvym

geometrickych a materiadlovych parametru

Constantni prurez (plny/déravy)

Délka presahuje vysku a sirku

S

Nosnik pripojen na koncich

Homogenni, isotropicka, elasticky material

4.

1
2.
3

dat ze statické a modalni analyzy
Libovolny tvar
Libovolny tvar
Libovlony elasticky material

Libovolné body pfripojeni

Obé metody platné pouze pro malé, linearné elastické deformace

Fr b ol

General Flexible Flexible Rectangular Flexible Cylindrical
Beam Beam Beam

EA Ffag HIA ﬁa EHApEZEE EA ’B

A

Flexible Angle Flexible | Flexible Channel Flexible T

Beam Beam Beam Beam

—
pe

=

_\I‘P’%‘n 0

et

&

EF

[M.K

Reduced Order
Flexible Solid

| S—
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Simscape Multibody: Prostorove kontakty

« Kontakt mezi 3D geometriemi

— pro obecné geometrie (CAD) konvexni obalka Brick Solid
Konvexni obalky Spherical Solid
4 A \ Cylindrical Solid
. ' 9 /\ /\ Ellipsoidal Solid
Point

Infinite Plane

Z

Ellipsoidal Solid

&

“ HUMUSOFT

@ _____________

Spatial Contact Force

Spatial

Kontakt vyuzivajici presnou geometrii

i L

Cylindrical Solid

Contact Force

—d

Brick Solid

| Bl

Point

_GJ_

Spatial

Spherical Solid

Contact Force

L

_______ G-’R—

Spatial

Infinite Plane

Contact Force

- ' @ ® Kontakt vyuzivajici konvexni obalku

File Solid (CAD)
Extruded Solid
Revolved Solid

File Solid

&R

oA
I A

Spatial
Contact Force

Revolved Solid

Extruded Solid




Simscape Multibody: Prostorove kontakty

« Bloky Point a Infinite Plane

— zjednodusSeni vypoctu kontaktnich sil definovanim
kontaktu mezi bodem a nekonecCnou rovinou

— rychlejsi simulace

-4
fmy
n

f(x)=0

Solid 1

iz 1 | Point
| Contact

LA |

: Solid2

Spatial
Contact
Force

(E?

N

Infinite Plane

IR . Gli=i=:=

i

o

Paint

Spatial

Infinite Plane

Contact Force

&

£ THUMUSOFT
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Simscape Multibody: Prostorove kontakty

g BlOk POI nt CIOUd 'bi smi_point_cloud_steering_wheel * - Simulink — O =
SIMULATION DEBUG MODELING FORMAT s
" r . v o
— aproximace kontaktni geometrie mracnem bodu o ot o, steering. whed =
s , @ "
— stabilni simulace trvalého kontaktu /
& T R pue@H[E
E3 |
= ) ‘I ------ Steering
‘MechanicsExplorers»MechanicsExplorer-sm_point_cloud_steering_wheel - m] X Polnt CIOUd -:;.:.l:;;;":l. WhBEI
File Explorer Simulation View Tools Window Help |ax w
Q600 X WFTTHOT | H 0| HE VewomenionZuwerTon  v| &| k @ 0HAL[ LS| & Bma0 i
| Mechanics Explorer-sm_point_cloud_steering_wheel | e
2.; sm_point_cloud_steering_wheel A ‘7 D ?‘
[ .
; Spatial
Contact
Force
i Wheel Plane
i
R’G_._._._._._._._._._._._._._._._._._._._
[
- LH Infinite Plane ;
b £ >
h Ready 175% ode23t
t k.
@@@Qy | @‘ 4 — p— ‘Tlmeo
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Simscape Multibody: Prostorove kontakty

Cela Point
* Blok Point Cloud geometrie Cloud

— aproximace kontaktni geometrie mracnem bodu

— stabilni simulace trvalého kontaktu

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn A x I "
B8 Q0&|X | @FTT AT | H |3 B | view convention: [Z up (XY Top) vEdl oAl g|e BODHEO 3
| Mechanics Explorer-sm_point,_cloud _steering_wheel - |

Solver Profiler Results

e —

10

Step Size (Log)

—
. k

IOICION ® 1 —— Tl

. —— Raw Geometry

|
0 2 4 6 8 10 12 14 16 18 2
time (sec)
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] ] Prismatic i§ Prismatic Joint : Prismatic Cylinder Pi..  — O x
. Cylinder Pist -
Simscape Multibody: Dorazy Yinder Pson | properte
* = Z Prismatic Primitive (Pz)
E’f ’ State Targets
Py Internal Mechanics
’ o = Limits
« Omezeni rozsahu pohybu kloubu C_R| s e
’ ’ Translational Intf
dle zadanych mezi , Value 0 m -
F Spring Stiffness 1e6 N/m v
— VyUZIIVé kontaktni Sl’ly [—g,J |—B—] Damping Coefficient 1e3  |N/(m/s) ~
: Transition Region Width 1e-4 'm v
= Specify Upper Limit
Value 0.1 m v
#\ Mechanics Explorers - Mechanics Explorer-sm_ssci_hydraulic_lift_fl..  — O X Spring Stiffness 1e6 N/m w
File Explorer Simulation View Tools Window Help S| ax Damping Coefficient 1e3 N/(m/s) w
BRE OO I WAPTTH T s |H | [Rview convention: | [0~/ Transition Region Width 1e-4 'm v
| Mechanics Explorer-sm_ssci_hydraulic_lift_flib_jlim = | Actuation
4 % sm_ssci_hyd »~ 1 ™ .
"OQO Cylinder ' Sensmg g
% Four_Bar 2 Composite Force/Torque Sensing
"OQO Piston

"ﬂ Mechani
i % World_Fi
B @ Prismatic v
< >

.

s

Pore. o IoLe

Time




A HUMUSOFT
Simscape Multibody: Deaktivace spojeni

« Uvolnéni spojeni souradnych systému pro neomezeny pohyb téles

@ Revolute Joint : Revolute O X
Properties
State Targets
Internal Mechanics B F
Limits _g
Actuation i
Sensing Revolute
= Mode Configuration
Provided by Input  ~ _@—
= Composite Force/ [N ine 3
/ Check Forces '(’,;

Disengaged
Provided by Input &
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Simscape Multibody: Aktivace spojeni

« Zména rezimu kloubu z rozpojeného na normalni v prubéhu simulace

(C)—»>b

Mode Signal Prismatic Joint

P2
Mode Signal Weld Joint
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Simscape — Simscape Multibody Interface

« Bloky k propojeni multibody modelu E Jit
(3D mechanika) s 1D mechanikou

Low
— rotacni a translacni bloky |

c

.
o TN
w

A

Prismatic

— zapojeny paralelne s bloky joint Joint

— vhodna zapojeni popsana v dokumentaci

EE Simulink Library Browser

v Simscape " <]It w.{:]
~ Foundation Library .5@;.

» Electrical

Translational
Multibody Interface

' ' =
Rotational Multibody v :/_
» Gas Interface '_A_‘ pd
» Hydraulic

i
o f [Fep vk B .
> Isothermal Liquid < N Translational
aC Re

» Magnetic

| Mechanical Converter
¥ Mechanical Translational L_I M (L)

Mechanical Sensors Multibody Interface

Mechanical Sources

BNNAN

Mechanisms
Multibody Interfaces
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Simscape: Variant Connector

X Block Parameters: Variant Connector Spring

Variant Connector

Block Parameters: Variant Connector Spring

Variant Connector

Povoleni / Zakazani
vetvi fyzikalni site

| Connector type Leaf < | Connector type |Leaf <

| Variant condition | Variant condition

Variant control expression Condition

- Le af Zbytek S ité ~ | Variant control expression Condition | '

— Bounded Region:

cast obklopena bloky
Variant Connector T T
Mass I Mass I
Variant Connector Variant Connector
f\/ 5 Spring /\/ Spring
Variant Conditions Legend: untitled ¥ fix)=0 |deSE{i:u|::J;Ge fix)=0 ld%?:ulis;&e
O Show generated code conditions [ri | & O
A=1 A=1 L_
A ' 5 i Norkspac Yamper
Annotation Simulation Workspace B=1 Variant Gonmector B=2 P . e |
v:0 A==1 Global Damper Damper

v:1 B==1 Global v
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Simscape: Variant Connector

* Povoleni / Zakazani
vetvi fyzikalni site
— Leaf: zbytek site

— Bounded Region:
cast obklopena bloky
Variant Connector

£ HUMUSOFT"
Block Parameters: Variant Connector b

Variant Connector

Connector type Primary ~ Connector tag [E1 \

Variant condition

Variant control expression Condition

2 (N/A)

Variant

Connector?

Block Pararneters: Variant Connector] x

Variant Connector

Connector type Nonprimary ~ Connector tag |E1
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Simscape: Blok Probe

* Méreni promennych zvoleneho
bloku v podobé Simulinkovych
signalu

— pfistup k vnitfnim proménnym bloku
— alternativa k blokim senzort

— nemeéni topologii modelu

* Co je mozné vybrat k méreni
— bloky na stejné urovni jako Probe
— libovolny pocet signalu z jednoho bloku

— veliCiny ze zalozky Variables

A

Double-click Probe block to bind it fo another block. | %
" Do not show this message again.

 HUMUSOFT®

Primary Heat Connect
Exchanger

1 O O JsRS C C]

Y

i Humidity ratio of moist airv. ..+

i Relative humidity of moist ai...

i Temperature of moist air vol. ..

i Pressure of moist air volum ..

i Trace gas mass fraction of ...

Ej Specific humidity of moist ai. ..

E Irace gas mole fractionof ... «
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Simscape Vehicle Templates

Dostupné na File Exchange Simscape” Vehicle Templates

; - l-
- SN
™S\
| g

Pripravené modely pro
— osobni automobil
— autobus

— tahac s navésem

Uzivatelsky pfizpusobitelné

Customizable vehicle models
uniting multibody, multidomain,
and control systems in Simulink®

https://www.mathworks.com/matlabcentral/fileexchanqe/79484



https://www.mathworks.com/matlabcentral/fileexchange/79484
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Dekuji za pozornost



