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SOLUTIONS FOR MODEL-BASED AUTOMOTIVE SYSTEMS DESIGN

ABOUT MODELON:

Modelon provides software solutions and expert services to Modelon is an industry leader in model-based systems engineering
organizations that use model-based simulation tools to design with a goal of advancing open-standard technologies, allowing
and develop technical systems. Modelon's Library Suite, Creator customers to leverage their tools of choice and share models
Suite, and Deployment Suite are leading products available in throughout the product development cycle. Today, we serve a
the market today for modeling, simulation and optimization. clientele base across a wide range of industry sectors which

Our products enable companies to focus on delivering a unified include some of the largest companies in the world.

picture of product system interaction and performance — from
product concept to operation.
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MODELON CONTACT
Modelon provides full portfolio solutions world wide.
SWEDEN — Modelon AB ..........ccooiiiiiiiiiiiiice e JAPAN — Modelon K.K. ..o
LUND GOTHENBURG TOKYO
Scheelevagen 17 Anders Carlssons Gata 14 1-10-3-901 Roppongi
SE-223 70 Lund, Sweden SE-417 55 Goteborg, Sweden Minato-ku, 106-0032, Tokyo
phone: +46 46 286 22 00 phone: +46 733 847 957 Phone:+81 3 3560 3181
Germany — Modelon Deutschland GmbH ... INDIA — Modelon Engineering Private Limited ............c.ccccoooiiiinan.
MUNICH HAMBURG TAMILNADU
Agnes-Pockels-Bogen 1 Modelon Deutschland GmbH 19/1, First Floor, Kingstqne Park,
DE-80992 Miinchen Baumwall 7 Puthur high road, Ramalinga Nagar,
phone: +49 89 5527 6937 D-20459 Hamburg Tiruchirappalli — 620017
phone: +49 40 31993842 Tamilnadu, India

Phone: +91 98405 68800
USA — Modelon, INC. ..o

HARTFORD, CT ANN ARBOR, MI

2389 Main Street Domino’s Farms Office Park
Glastonbury, CT 06033 24 Frank Lloyd Wright Dr.
Phone: +1 860-659-6545 Suite A3500 / P.O. Box 436

Ann Arbor, MI 48105
Phone: +1 734 274 5933
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MATLAB® and Simulink® are registered trademarks of the www.modelon.com odelon
MathWorks, Inc. Excel® is a registered trademark of Microsoft. sales@modelon.com

Modelon is the leading provider of model-based systems engineering solutions based on Modelica and FMI technology.




INTEGRATED AUTOMOTIVE
SYSTEMS DESIGN
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THERMAL MANAGEMENT

Cold start and thermal warmup
Cooling circuits

Air conditioning

Powertrain cooling

Hybrid system cooling

Heat exchanger stacking
Thermal performance limits

ELECTRIC
PROPULSION

Hybrid powertrain

Battery management
Motors & Power electronics
Driveability
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SERVICES & SOLUTIONS

» Systems design and optimization

Engine model supports cooler configuration, prediction
of turbine and exhaust gas system effects, and their
impact on performance and emissions.

Accurate predictions allow for
reduced testing and prototypes.

Powertrain matching

Thermal system design

and sizing

The ability to simulate inhomogeneous air
flow and heat exchanger stacking bridges the
gap between CFD and system simulation.

Hybrid and all electric

system development

Multi-disciplinary optimization

= Vehicle total energy

management B ]
« Drivability " {
= Active safety

= Autonomous driving and controls
» Toolchain integration
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MODEL DEPLOYMENT sl

Use built-in or plug in third-party
active saftey functions.

Easily include detailed ride
elements such as dampers
with hydraulics, pneumatics
and friction.

Use built-in industry-standard tire
models or easily plugin tire and
ground models to include in-house

Supports inclusion of third
party subsystem models in
FMI, Modelica, C/C+, ...
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DRIVELINE

Driveability
Torque control
Vibration

CHASSIS

Handling
Ride
Driveability
Active safety
Motorsports

DRIVER-IN-THE-LOOP

Reads data
from a wide
range of
formats.

» X-in-the-loop development

= Training of Modelica®, FMI®, Dymola®
and libraries

= On-site workshop

Efficient formulation for
incompressible fluid circuits
allow complex circuits and
complete cooling cycles to be
modeled.

Thermal effects of oil
and other fluids ensure
accurate predictions.

Engine, transmission, power
electronics, fuel cells and electric
machines. All can be integrated into
the cooling system design.

Multi-physical
representation
of conventional/

or custom models.

Multibody representation

that includes all 3D effects

of chassis and driveline.
Realtime simulation of full-fidelity, hybrid/

compliant vehicle models. electric powertrain.

MODELICA AND FMI TOOLS

FMI Toolbox for MATLAB®/Simulink®
FMI Add-in for Excel®
[ OPTIMICA® Compiler Toolkit

MODELICA LIBRARIES

Hydraulics Library
Pneumatics Library
Electrification Library
Liquid Cooling Library
Vapor Cycle Library
Fuel Cell Library

Heat Exchange Library
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Air Conditioning Library
) Vehicle Dynamics Library
(& Engine Dynamics Library



