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IGNITE Summary

What is IGNITE?

IGNITE is a multi-domain system modelling and simulation software which includes

modelling libraries suitable for various automotive applications such as drive cycle,
performance and thermal system analysis.

The diverse range of modelling libraries are also equally applicable for system
analyses in a wide variety of different industrial sectors; this might include Off-
Highway, Rail, Defense and Water distribution.

Platform flexibility allows for effective utilization from early vehicle concept
analysis to detailed design phases

Technology Detailed
Exploration Design

Comprehensive Flexible Built-in decision support Speed
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IGNITE Applications

IGNITE is a Modelica-based environment for the modeling and

simulation of complex physics-based systems

Complete Complex
System Modeling

Thermal System Duty Cycle
Modeling Simulation

Performance &
Fuel Economy
Prediction

Energy Flow
Analysis

Powertrain /
Systems
Integration

Hybrid System
Design
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IGNITE 2017.1

Modelica Editor
usability and capability

Full Modelica 3.3 grammar support
Syntax highlighting

<< O &2

Code completion of all loaded
packages

@

Syntax and semantic error checking
Corrections suggestions
Standalone Ricardo SOftware App e Useiu.n:ngt:m:a‘..'f‘:: 1(;:: :tejicz. [ et e e B e e S @ aresity i e

Code outline for easier navigation

Based on Visual Studio Code

Easy installation; IT admin privileges
not required

Automatic library import/update to
IGNITE
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IGNITE 2017.1

User Library Import

Integrated interface easy to operate

Support for Modelica, FMU and Simulink
DLL

Save/load the import configurations
filtering only desired inputs and outputs
(especially useful with FMUSs)

Automatic updates pushed/overwritten for
already existing libraries

usability and flexibility

+

aﬂ Untitled

& Library | AModel | [ 7 B B >

| Active Libraries |
W Locations | [/ | Import
Search... I
mport
[ = ||___|_|:|___":.p_°! |
F |
¥ Import IGNITE library 2 ﬂ
Import settings
Import type: Library -
) Fmu
i Overwrite result file Library
Lib location ca/ImportedByUser/|Simulink
|
Input | Output | Advanced |
[ l Update context
||
| 4 ¥ P Libary
4 b’ ImportedByUser
I Beanng
i SimpleGearbox
l Cancel ] [ Hext = ] |
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IGNITE 2017.1

Generating Modelica code and FMU from o
the IGNITE model exibility

Modelica code generation into user-defined packages .,
based on the model canvas graphical representation

FMU generation with the different export options (32 I B, Wt a
or 64 bit, Co-Simulation vs Model Exchange, 1.0 or — SRR aa e g
2.0)

Offers rich options for advanced users to customize
the components built on existing libraries
[®= Export 1GNITE =)

Prog ress = Userlibrary.mo ®

n Madel UserLibrary
' 0

Exporting to mo

VM started.

Compiling 'USERLIB' to an FMU
ModelicaCompiler: Modelica source parsed. UserModel
ModelicaCompiler: Model instantiated.
ModelicaCompiler: Model flattened.
ModelicaCompiler: C-code generated.
ModelicaCompiler: C-code compiled.
ModelicaCompiler: FMU packed.

\| | Parsing variables took: 0.0720000267029 seconds Modelica.Blocks.Sources.Constant Constant(
Thebr‘e are : 25 variables = input_par

Fublic: 24
FMU Private 1
Animation 0
Took 5.82899899619 seconds to make FMU Mol ca. e Torque;
OCT successfully compiled 'C:/Users/vol/Docume
SUCCESS|

Real input par = 2.0;

\A A /

ertia Inertia;

] I 2

| cancel || <Bak || Fmin |
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IGNITE 2017.1

Canvas Enhancements

usability

— ——

Free and orthogonal routing and connector

shapping

Model annotations

Text
Notes

Pictures
Polygons

Arrows markup

Transparency and layers supported
Easy access from the toolbar
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Subm odel
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FC_calculation2

Alternative methods
to obtain the same results
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IGNITE 2017.1

Modelon Libraries
flexibility and capability

— ——

Support for 7 Modelon libraries

> [ Modelon Base Library
> [l Modelon Fuel Cell Library

Allows for large cross-domain applications . E8 Modelon Heat Exchanger Library
> [ Modelon Hydraulics Library

Upgrade process based on Modelica » E8 Modelon Liquid Cooling Library
ConverSIOn Standard > Modelon Pneumatics Library

> ) Modelon Vapor Cycle Library

Modelica translation enhancements
Examples in IGNITE

meosT
&
TTTTTTITT
1 [ ] |} [ ] :
T T T T
i s S S
L S
-
ﬂ injectors % | in-reliefflox % | compressor % | inreliefpressure x | E v & v B S vk
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\ n N I il
1564081 oo I A 1 ¢ {LongLine_1- port_A1:p I oA -
Q 1 1] 1.46238e+08 [ |/ |
— 125e+084 2 | |/ = i L L
& E -0.02 v LongLine_2: port A:1:p v v
S 1ev0e| 3 ‘ ‘ J ‘ |1.46180¢+08 ‘ |
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£ i 7 gLine_:
< 75e+074 = A ‘ |
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time [s]
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IGNITE 2017.1

External Data via Table/Graph Widgets

usability
Input data visualization for data inspections =
Linked to the external files independent of the [ el | ey | cediol | themmal | agvanced |
model e B .
. . . . Load definition [Torgue -]
Tables are editable and edits writable into the outaHorame [vaiie_atam 3
linked files vaor |

4 Variable names

Reading the files will detect the variable

. eff_mot_name [EﬁfFC v]
names for the user-made selections e motspeed_name [spoed 3
eff_mot_load_name [Torque vl
Currently supports most of the relevant = :
Powertrain and Standard library components Eficency -
Load definition Speed [rev/min]
Automatic widgets translation using the 0 X0 L wo | -
. . . 15 0.676 0.745 0.793 0.802
custom Modelica annotation into IGNITE 20 s s 0w 0w -
LR T

300
250
200
150
100

50

Load definition
Aouz1o143

"

2000 4—000 6000 8000
Speed [rev/min]

|
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IGNITE 2017.1

RPOST - a brand new R-Desk

. usability and flexibility
postprocessmg

— ——

Standard and user defined templates

Result data versioning

& I~ RPOST Session Wizard

Wizard matching the templates and models content

Session Selection

Currently ASCII and IGNITE data source support i::m -

Product [IGNITE -

Easy cross-plotting data and elements content —— w

y
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IGNITE 2017.1

3D Visualization Application

Suitable for Modelica
Multibody based 3D modeling

External CAD shapes support
IGNITE Standard package

Animation and appearance
controls

Automatically generating the
required input files by listening
to running IGNITE solutions

Web technology based
solution

usability and flexibility

—

——

Ignite Render

¢ X Filter

>
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IGNITE 2017.1

Parametric Sweep Generation

usability and flexibility

— ——

Parameters tied together or full factorial

2-level and 3-level full factorial supported

Fast simulation times as often no recompilation is required

Input form validation

’_ﬂ Model | E Parametric Case Definition_1 |
3. 2 < | 5 show |Editable v| Js bz @ |  Sweep
|Search... | [ Generate cases automaticaiiy]
®
MName Type Units Group Zommeni Casel
Case Title Case 1
Enabled
LX X Real
LY Y Real
- z e
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Settings Preview
Sweep mode Full factarial - Total number of cases: 40
Insertion mode (@) Replace selected cases (_) Append cases X Y il
Parameters Sweep Step 12.5 10
1 0 0 =
- | Parameter |X - 2 12,5 0
From 0 To 50 3 25 0 [
@ cases 5 2 (step 0 4 375 0
B Parameter |Y - 5 50 0
From 0 To 10 6 0 10
@) Cases 2 2 © step 0 7 12.5 10
D Farameter (Z - 8 25 10
9 375 10
From 0 To 100
= ~ 10 50 10
@) Cases 4 % () step 10
1 0 0
+ -
I 44“| m_ | 3
I
[ 0K ] l Cancel
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IGNITE 2017.1

Powertrain Library Enhancements

Modular Parallel Hybrid Controller for P1-P3
architectures

MotorGenerator mechanical specifications by
the external file providing the individual points

Motar Generator
Mator table name lmech_gen_proﬂe VI
fml < |1|
Speed Torque =
[rad/sec] [Nm]
1 0 2200
2 250 2200
3 500 2200
2250
= 2000
1750
%‘ 1500 \\
2 1250
5 1000
2 —
750
500 —
a 1000 2000 3000 4000 5000
Speed [rad/sec]
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ﬁ
Edit
Label ParallelHybridController_1 [E
General Demand split | Generation Regen braking | Stop start |
Data file name hybrid_controller_data.m E
EV enabled
Time constant for EV clutch 0.5 s -
Clutch launch device
Hybrid configuration ’Pl ']
Max Engine Torque | Max Motor Torgue Max Braking Torque |
ml X =l
Speed Torque ‘ 3 ‘
[RPM] [Nm]
1 600 115.2
2 700 1356
3 800 1519
4 1000 155.9
220
__ 200 v \
£ 0 // \
o 160 7
g [
5 140
S /
120 1
100
0 1000 2000 3000 4000 500
Speed [RPM]

ParallelHybridController_1
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IGNITE 2017.1

Modelica Interfaces

Modelica Standard Interfaces supported
Real, Integer, Boolean
Inputs and Outputs
Domain connectors (not for FMU export)

Easy to export FMU

Speed
Torque_input D .
D Speed_threshold

USERFMU

mmmmmm
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usability and flexibility
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iy [ Avess | ) G BB >

| Library

Bl0E]

Search...

4 | Network Objects
> 0 Mechanics
4 L Blocks

S

4| Interfaces

P Reallnput
> RealOutput
P> BooleanInput
[> BooleanOutput
P> Integerlnput
[> IntegerOutput
@ RealVectorlnput
@ IntegerVectorlnput
@ tooleanVectornput
> - Routing
> b Continuous
> b Sources

-

Library

BlOE]

flange

4 | Interfaces

® Flange a

Flange_b

4 | Translational
> | Components

4 | Interfaces

B Flange a

Flange_b
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IGNITE 2017.1 - delivered in January

Vehicle Dynamics Approach in IGNITE canabilty 83 1l -

A———————

IMoved Library - Modelica based VD solution W Library | &AModel | [z H B &

: . . | Library BlEE]
Based on MSL - Modelica.Mechanics.Multibody =~ s
4 [ IGNITE Moved 1.0.0 -
i 4 | Model Objects I
Complete 3D Environment G e s
. 4 ],; Roads
Weather and Road profile l l l i FiatRoad =
4 [ Environment
Vehicle Chassis Subcomponents % BasicWeather

Warld 4 | WheelsTires

Anti-roll Bar I 3 4 O MagicTire02
1 WheelPac02

MacPherson > ) TMeasy
. Cylindrical 4 b Vehicle
Ackerman Steering @ VehicleBody
> | Powetrain
Trailing Arm 777% > |,- VehicleAssembly
. : ; B} ) > b Aerodynamics
Various Types of Differentials q 4 Driveline
“| Differential
Tires Revolute 4 TSenDifferential
“ VCDifferential
TMeasy or MF Tire - Pac2002 __+ DifferentialControl
— 4 [ Chassis
. 0= ui| > b Axles
Path Driver > b VehicleParts

o ’ L TestBenches
Prepopulated Example Models Prismatic ‘8 Divr
@ PathDriverMod

Strong benefit from 3D visualization Application ® ManualDriver
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