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Components of Hybrid Vehicles AV L
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Combustion Engine

Electric Motors / Inverters
Battery / Super Caps
Transmission / Clutches
Powertrain Operating Strategy
Vehicle Stability

Driver Assistance

Human Machine Interface




Application:

Start-Stop of Combustion Engine
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Application: AVL

Load shifting of Combustion Engine

n-Engine [rpm] ° O
6000 ; ; Lo -0
ICE Planetary oo _ =
gear 3
QS
5000 N N
oo
1
|
|
4000 : N
“ |
1
;| Highway- :
| cycle | '
3000 } | @00
, .
|
N
: o\/\@@
2000 | o
: :
g e ; I
: ,"”/ |
. 1000 e /,—--——--——--———:————'
Power Split / i
Hybrid : :
0 : I
-50 0 50 100 150 200

v-Vehicle [km/h] (proportional n-MG2)

Hybrid Powertrain Calibration & Battery Testing Technology




Application:

AVL

Load shifting of Combustion Engine
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Application:
Mode-Shift Quality AV L
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Development Process for Hybrid Vehicles AVL

Requirements Product

Verification and Validation

Domain specific design

Mechanics
Electrics
Software

Model-based Optimization
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Model-based Design AV L

Driver / 3D-Road
Combustion engine
Electric motor / Inverter
Battery / Voltage Converter
Torsional vibration damper
Clutch

Transmission

Differential

Brake

Wheel and Tyre

Chassis and Suspension
Control Units

Auxiliary devices
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Model-based Design AV L
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Model-based Validation AV L
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Model-based Validation AV L

Simulation model of hybrid vehicle

¥

-
- 1] =
= =
= L = I
= =
= =
Electronics Component Powertrain Chassis Dyno
Test Bed Test Bed Test Bed Test Bed
» Control Unit Network » Optimization and » Optimization and * Optimization and
« Power-Up and Shut-Down Vall.da_tlon of: VallFiatlon of_:_ | Validation of: |
_ Emissions Vehicle Stability Functions Thermal Behavior
* Function Development Fuel Consumption Powertrain Dynamics Acoustic Behavior
« Basic Calibration Calibration Energy Management « Emission Certification

| | | |

Performance, Fuel Consumption, Emissions, Driveability

Hybrid Powertrain Calibration & Battery Testing Technology




Electronics Test Bed

AVL

Simulation
Models:

Engine
Electric Motor
Battery
Transmission
Differential
Tire
Vehicle
Road

Driver
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Component Test Bed — Combustion Engine AWV L
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Component Test Bed — Electric Motor AVL
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Component Test Bed — Battery
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Simulation
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Component Test Bed - Transmission
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Powertrain Test Bed
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Powertrain Test Bed
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Chassis Dyno Test Bed AVL
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Summary AVL

Detailled simulation of the hybrid
vehicle is essential in all
development phases.

Create one integrated testing
environment for mechanical,
electrical and software components.

The relevant effects of non-existing
vehicle components are simulated
on all test bed configurations.
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