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IFP strategic priorities

Preparing for the energy transition
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Hybrid Venhicles
Research & Development activities

A wide and coordinated approach
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HEV R&D activities
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Vehicle types of use

. = Distance between charge
= Driving pattern (PHEVs & EVs)
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Vehicle required power for motion
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Microcycles analysis (2/3)
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Microcycles analysis (3/3)
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Energy vs power

= Motoring = Regeneration
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Energy recovery in deceleration I |
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Charge sustaining HEVs
Influence of driving conditions : Urban case

m Conventional drivetrain m Parallel HEV drivetrain

= Average engine efficiency 19% = Average engine efficiency 35%

= More than 45% of motoring
energy may be recovered
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Charge sustaining HEVs
Influence of driving conditions : Motorway case

= Conventional drivetrain = Parallel HEV drivetrain
= Average engine efficiency 29% = Average engine efficiency 34%

= Less than 6% of motoring energy
may be recovered
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Charge depleting HEVs
Influence of energy management : Urban case
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Charge depleting HEVs
Different operating modes : Urban case
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Charge depleting HEVs
Influence of energy management : Road case
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Multitude of architectures (1/3)
\
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Serie or
parallel
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+ reduction gear

+ rear axle drive
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Multitude of architectures (3/3) [Fukino 09]
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Elements of conclusion

m Concerning vehicle powertrain engineering
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Thank you for your attention
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