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Abstract— Vehicle modeling and simulation is becoming a keyoepetence for the development of the electrified écle systems, from
preliminary designs to implementation and validation phases. Usually different vehicle models are uséw design phases, leading to lack of
traceability and robustness in the design procesén integrated approach is presented in order to allv automotive engineers to use a single
vehicle model from the very beginning of the desigto the most severe hardware in the loop and powerain in the loop requirements. The

new modeling concept presented has been validatedtliva 100kW electric race car in a test track. Valiation results compared to simulation
predictions are presented in the paper.
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Dynacar can be used in the development of
electric, hybrid and ICE powered vehicles for the
following purposes:

Dynacar can be used in the validation of electric,
hybrid and ICE vehicles systems for the following

specification definition

» Power Train control strategies design and
development (SW / Model in the Loop) i

« Human in the loop assessments as driving st ekl
simulator SRR RS)

purposes:
* Quick vehicle performance assessment o \” o ) » Hardware in the loop of power train controllers
» Power Train system and subsystem " eitondalicyli * Engine / transmission in the loop

« Electric drive in the loop

» Model based test of Energy Storage systems

* “Third party” real time model integration through
3 Veristand™ 2011 from National Instruments

Test automation » Combined Human & Power train in the loop
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Dynacar has been validated by means of the following activities:

Time (s) Vs Speed (Km/h)

« Physical measurements in track testing (less than 6% error) A

« Comparison with multi body-off line vehicle simulation tools z / v a7 o
« Several R&D projects related to electro-mobility and driving dynamics = ¥V
« Both lateral and longitudinal dynamics are validated
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Vehicle instrumentation in test track Comparison with vehicle modeling SW Electrification R&D projects

« Based on the methodology presented in EVS24, Stavanger, 2009: Awarded as “Best Dialogue presentation”: Integrated Modelling
Approach for Highly Electrified HEV. Virtual Design and Simulation Methodology for Advanced Power Train Prototyping

STAVANGER, NORWAY
13-16 MAY 2009

« Awarded as CAE innovation of the year 2011 by “Automotive Testing Technology International”.
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* Dynacar RT technology has been deployed several industry laboratories and research institutes ... s ana 272011 : ) i
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