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Zelektryfikowane pojazdy samochodowe

Hybrid Electric Vehicles (HEVs)
Plug-In Hybrid Vehicles (PHEVs)
Battery Electric Vehicles (BEVs)
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Zrédto: Abhishek Sharma ,MATLAB model of an electric car”



Tradycyjne podejscie projektowe

WYMAGANIA
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Control
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Utrudniona walidacja
projektu i wymagan

Utrudnione testowanie i
optymalizacja projektu
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IMPLEMENTACJA
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INTEGRACJA | TEST

Mozna wykry¢ btedy tylko
przy uzyciu rzeczywistych
prototypow

Reczne pisanie kodu jest
wolne, narazone na btedy i
trudne do weryfikaciji




Model-Based Design
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INTEGRACJA | TEST

Natychmiastowe
wykrywanie btedow dzieki
ciggtej weryfikaciji

V.

Optymalizacja projektu w
jednym srodowisku
symulacyjnym

y

Nizsze koszty
przy uzyciu testow HIL

Oszczednos¢ czasu przez
automatyczng generacje
wbudowanego kodu
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Produkty MathWorks

Simulink Product Family Application-Specific Products

Control Systems
Event-Based Modeling Physical Modeling
Signal Processing and Communications

Real-Time Simulation and | Verification, Validation, Simulation Graphics and
Testing and Test Reporting

Image Processing and Computer Vision

S IBIULIN :[{E Test and Measurement

Simulation and Model-Based Design

Parallel Computing Code Generation

The Language of Technical Computing Computational Finance

Math, Statistics, and .. Database Access and Computational Biology
. . Application Deployment .
Optimization Reporting

MATLAB Product Family



Dokumentacja i przyktady uzycia
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Mass-Spring-Damper with
Controller

A controlled mass-spring-damper. A
controller adjusts the force on the
mass to have its position track a
command signal. The initial velocity
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Mechanical System with
Translational Hard Stop

Two masses connected by a hard
stop. Mass 1 is driven by an Ideal
Velocity Source. As the velocity input
changes direction, Mass 2 will stay
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Mass-Spring-Damper in
Simulink and Simscape

Two models of a mass-spring-
damper, one using Simulink®
input/output blocks and one using
Simscape™ physical networks.
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Mechanical Rotational
System with Stick-Slip
Motion

A mechanical rotational system with
stick-slip friction. An inertia is

connected to a fixed peint by spring
and damper. The inertia is driven by

Language Syntax

Videos  Answers

Double Mass-Spring-Damper
in Simulink and Simscape

Two models of a double mass-
spring-damper, one using Simulink®
input/output blocks and one using
Simscape™ physical networks.
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Linkage Mechanism

The use of the Simscape™ Lever
block in a linkage mechanism. Lever
1 and Lever 4 are first class levers
with the fulcrum at the end. Lever 3
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Simple Mechanical System

A model of a system that connects
rotational and translational motion.
A summing lever drives a load
consisting of a mass, viscous
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Mechankeal System with Translational Friction
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Mechanical System with
Translational Friction

A mass attached to a spring and a
viscous damper. The mass is driven
by an ideal velocity source through a
friction element. The motion profile

Pendulum in Cartesian and Polar C.

1 Sl prranatrs (e )
2. Piot nompanisan of pendulam angle (3ee code)

Pendulum in Cartesian and
Polar Coordinates

Two different implementations of a
planar pendulum.

Calculating Pi Using
Colliding Masses

Uses a well-known physics problem
to demoenstrate sclver performance
by capturing tens of thousands of
instantaneous events that occur in




Mozliwosci MATLAB/Simulink w elektromobilnosci

Model-Based Design

Tworzenie architektur EV i optymalizacja systemow
Modelowanie baterii i BMS

Modelowanie ogniw paliwowych

Modelowanie silnikow trakcyjnych i jednostek sterujgcych
Sterowanie

Sztuczna inteligencja



Tworzenie architektury systemu
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Modelowanie baterii i BMS
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Modelowanie ogniw paliwowych
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Modelowanie silnikdw trakcyjnych i ich sterowania
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Algorytmy sterowania

Evaluate Model

System  Rapid Control SRR i
Simulation Prototyping the Loog




Sztuczna Inteligencja
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and preparation

Human insight

Simulation-
generated data

Simulation
and Test

Integration with
complex systems

System
simulation

System verification
and validation
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Caca accelerated training
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@ Deployment

Embedded
devices
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desktop
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Moduty w srodowisku Simscape
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Simulink vs Simscape
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Przewaga modelowania Simulink/Simscape

* Modelowanie fizyczne w ponad 10 réznych
domenach fizycznych

* Tworzenie wtasnych komponentéw
* Importowanie modeli CAD

* Wsparcie dla generowania kodu C
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Bloczki Simscape
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Simscape Onram
p p 4\ Simscape Onramp — d X
Interaktywny tutorial wprowadzajacy do pracy w Simscape Onramp
érodowisku Simscape Bl simscape onramp
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In this course, you will be using blocks from the Simscape Foundation Library to E3 @ Slmscape Basics
model physical systems. This library contains blocks that allow you to model — EAAAAAT----, i *2 RC Circuit (Free response)
systems from many physical domains: electrical, mechanical, fluid, thermal, and Resistor :
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Zastosowania Simscape

~
Ellio opracowato rower elektryczny z
napedem na dwa kotfa za pomocg
Simulinka/Simscape Driveline
/
~
Koncern GM opracowat uktad napedowy
Two-Mode Hybrid przy pomocy Model-
Based Desing.
/
~

Toyota usprawnita swoje uktady napedowe
dzieki zastosowaniu oprogramowania firmy
MathWorks, a w szczegdlnosci Simscape
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TOYOTA



Zalety modelowania w Simscape

Gotowe bloki ze tatwa obserwacja
specjalistycznymi wynikow
funkcjami symulacji

Wielodomenowe
modele Simscape

Modelowanie w Dostep do
jednym szerokiej bazy
srodowisku dokumentacji




Zadania warsztatowe

Cwiczenie 1: Spring-damper

Cwiczenie 2: Electric Drivetrain

Cwiczenie 3: Battery Management

Cwiczenie 4: Vehicle Dynamics
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Objectives of the workshop

Exercise 1: Spring-damper
— Gain familiarity with physical network modeling

Exercise 2: Electric Drivetrain
— Build a physical model gradually

Exercise 3: Battery Management

— Enable supervision of a critical system i.e. Battery

Exercise 4: Vehicle Dynamics

— Introduce vehicle dynamics concepts with Simscape
Multibody/Driveline
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OBSZARY ZASTOSOWANIA

» Automatyka i robotyka » Inzynieria biomedyczna

» Matematyka finansowa » Systemy certyfikowane
i inzynieria systemow
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