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Different Models Are Necessary to Study
Different Phenomena

Steady State Model

Physical Model

Mean Efficiency Model

Highly Dynamic Model
with Production Code

Hais Multi-Phy:

1.0 ® ¢

= Detailed models are required when technology
cannot be tested or does not exist!




Different Users May Need Different Levels of
Modeling

Example 1: Engineer in a parts supplier company
— Needs to model his specific part (e.g. starter alternator) within a system
— Has her/his own model for the alternator, but uses steady-state map engine model
— Can modify a few parameters

Example 2: R&D Engineer in a OEM company
— Identifies future powertrain concepts for better fuel consumption
— Does not need high-fidelity/transient models
— Has access to company’s data

Example 3: Engine expert
— Design complex and detailed models of the engine
— Provides her/his model to other users

Example 4: Vehicle integration expert
— Needs a detailed engine model
— Does not have the engine expertise



Engineer 1 (Parts Supplier) Can Change the
Initialization Parameters

Overwrite
the original
inertia
value

Variable
name

Description = |
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|§ys'lem Properties = |
» | \Vehicle Mass

(Collection) I
aMjgit eng_mass 114 kg Override: 1443
eng.plant.init Mgl mass 42.529 kg r
B eng.plant.init.inertid
FormatedOvemideValug L
Original Value 3
Overmidden Value
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Is Overwritable
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Data Type System.Double
Range
Dimension 1XN
eng.plant.init.tank mass [Det 20 kg v | |8 1 P
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Engineer 1 (Parts Supplier) Can Scale the Engine -
1/3 : Add efficiency scaling file

N
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File Version 1 3
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Scaling Files
B Pre-Processing Files eng_plant_preproc
0 eng_plant_preproc
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“Scaling
click on

[System Properties

B Model
Actual Model Name
Input Signals
Cutput Signals

File Version
B Initialization Files
0
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Bl Pre-Processing Files
0
B Post Processing Files
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Engineer 1 (Parts Supplier) Can Scale the Engine -

2/3 : Add Power Scaling File
1. Select the line with

Files, then

File Collection Editor
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File Properties:
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Cancel |
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i
Members:
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File Version 1 ° e ec

ual File Name
of the underlying file
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eng_plant_s_eff_linm 1 public

then click on “Select”

File name: Ieng_plam_s_pwr_lin.m
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Engineer 1 (Parts Supplier) Can Scale the Engine -

3/3 : Modify Scaling Parameters

System Properti
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Model
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B Scaling Files
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File Version
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File Version
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Engineer 2 (OEM, R&D) Can Change the Engine
Plant Initialization file (1/2)
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Engineer 2 (OEM, R&D) Can Change the Engine
Plant Initialization file (2/2)

File Collection Editor

| —

X

then click
“Add”

Current File,

[ ok ][ cance

Done!
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Select File
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Engine Mode

Move up to the
vpa level

Drag & Drop the -
“Ctrl/Actr/Plant —
/Sens”
configuration
onto the engine
block

1 1/4

-

Engineer 3 (OEM, Engine) Can Design a Complex
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:@g

Gearbox
Mechanical Access
Motor

Matar 2

Power Converter
Power Converter 2
Wheel

@1 Pre-Processing
#1] Post-Processing
[#& Vehicle Propulsion C

— - =
File Tools Simulation Setup Units Matlab Window Help
@ Help L T 5 & By o 3 88 L
) 7] } #3 ' ]
Project Explorer O] [Selected tem Explorer e & Simulation i Data Analysis - amonnc @Y
icle Project = Configuration Setup Model —~. Setup Process —-. Review —-. Execute
Split compact 2wd priu = Generic L . =
e 2 —emnt bbb L . Graphic View () List Vi
| 5 ol o ] ey P af Cii/ActriPlant(1 effort in,1 effort out)/Sens Vehlc:pN:Iail :f.\l";n 151 View ]
Driver = Qi Plant(1 effort in,1 effort out) g
Environment A Planti o — |_ LT‘
T #Pllsion Ar 1) Plant(3 efforts in,1 effort out) . . = == )
e Split compact 2wd prius MY 04 (trainin Vehicle Propulsion Architectur
o Electrical A y -
Energy Storage Systems gom: Fitto Screer = Vehicle: Split compact 2wd prius MY0
e crane
Controller
Plant
4 Final Drive

—2—&

L

System Properties

B Definition Files
Configuration
Initialization Files
Scaling Files
Pre-Processing Files
Post Processing Files
B Information

Name

Saved Svstem Name

| »

Plant{1 effort in,1 effort out)

1l

Engine

A ie 0710 . i g

System Properties ges | Predef

wE|

Vehicle Mass

Calculated: 1696.2
Override: 1449

ed Plots |

10



Engineer 3 (OEM, Engine) Can Design a Complex
Engine Model 2/4

Engine System has now 4 subsystems: Controller, Actuator,
Plant, Sensor

-
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Engineer 3 (OEM, Engine) Can Design a Complex
Engine Model 3/4

Click on the “Plant” Block
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Engineer 3 (OEM, Engine) Can Design a Complex
Engine Model 4/4

Plant Block contains

Controller Block 2 subsystems:
contains 3 engine and exhaust
subsystems j j

Contraer

At this point system is incomplete : expert would have to
complete them

It is possible to add additional levels of subsystems
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Autonomie Can Be Linked to Other Expert
Tools: GT Power, Amesim, CarSim
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Using Configurations, It Is Possible to
Replicate in Autonomie the Actual Hardware
Organization

For example, the General Motors Hybrid 2-mode
transmission can be one system:

-

Supervisory
= Controller

]

\_

( rEIectric Machine #1)

J
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Engineer 4 (OEM, vehicle

prod.) Can Use an Engine

System Provided by the Engme Expert

-
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