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CVS 27 me

* TNO s the Netherlands’ Organization
for Applied Research

* Independent R&D organization

*  Spin-off companies (e.g.

* Over 75 years of experience
* 4,000 employees world-wide
* HQin Delft, the Netherlands

* Annual turnover approx. 550 M€

TNO Powertrains—R & D
* Detailed Powertrain Modelling
* Energy and Emission Management

* Battery modelling and state estimation
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Chart 1.1 Annual Light Duty Electric Vehicle Sales by Drivetrain, World Markets: 2013-2020
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Driver efficiency

Significant influence of driving style on energy consumption

Clear correlation driver/energy

Variations up to 50%
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Human factors: driver support and interface quality
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Context
A
02
* New technology (e.g. [ 7 K]
hybridization) helps
CO?-reduction
* But: increased complexity
— More DoF
— More real-world variance
* |PC offers solution
* Exploitation of system educed
interactions in a systematic and al-world
modular way ariation
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Online optimization based on all relevant component states:
Integrated powertrain control (IPC)
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Control

Integrated Energy & Emission Management
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Tool chain

Powertrain hardware Simulation model Engine dyno tests Flt Tools
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Conclusions
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* Model-based approach improves energy
efficiency for both driver and vehicle

* Combination of driver assistance and
advanced powertrain is preferred

* Less emissions (HEV) and less range
anxiety (EV)!
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eVS ‘ 27 Thank you for your attention!

Thomas lvens, MSc
Research Engineer Powertrains

I for life s ——

Steenovenweg 1
P.O. Box 756

5700 AT Helmond
The Netherlands
T+31 888 664 476

You are also welcome

Thomas.lvens@TNO.nl at the tassmtarnatlunaiooth G710
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