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» State-of-the-art of current off-line HEV energy management strategies [1]: jj / \
. . e Lo N\ 2. INTEGRATION OF ON-LINE CONTROL IN THE DESIGN OF HEVs
» Dynamic Programming (DP) <\//
> Equivalent Consumption Minimization Strategy (ECMS) f Motivation:
» Power-weighted Efficiency Analysis for Rapid Sizing (PEARS) AR > In HEV design, selection of the powertrain architecture and on-board controller implementation are usually
» Introduction of a novel algorithm: Slope-weighted Energy-based Rapid Control Analysis (SERCA) [2] considered in a sequential order =» constraints from previous decisions.
» Successful application of SERCA to various HEV powertrain types: » Development of a nested procedure to simultaneously design both the HEV powertrain architecture and the
1. Series-parallel (P1P2) 2. Parallel (P2) 3. Power-split (PS) related control logic in early design phases.
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“hal » Integration in an HEV design procedure =» different identified optimal HEV architectures [3].
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3. OPTIMAL DESIGN OF AUTOMATED ELECTRIFIED VEHICLES What’s next:
Motivation: » Refining the on-line control strategy (e.g. adaptive power-split, neural network structures).

» Current advances in connected and automated mobility claim to change driving scenarios worldwide. » Refining the algorithm for exploring the design space.

> More detailed HEV model.

» The impact of automated mobility on the design of vehicle powertrains still need exhaustive assessment.

Methodoloqy:

» Battery electric vehicle (BEV) powertrain.

4. PREDICTION OF BATTERY LIFETIME IN THE DESIGN OF HEVs

» \ehicle-to-vehicle (V2V) driving scenario with off-line optimal driving management of Ego Vehicle.

Motivation:
\ ‘ Va ™~ » Accounting for battery lifetime optimization in early design phases of HEVS.
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B | » Numerical models for battery ageing at vehicle level in HEVs exist, but few experimental validation
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» Power-split HEV powertrain.
» DP formulation for optimal off-line control in V2V driving for BEVs:

» HEV off-line control strategy sensitive to battery state-of-health (SoH).
tend C .. X1 — X2 ) ) )
Jop = J;"[epace (X2, X2, ) + Ajeric] dt U = {X,} X ={ %, } » \ehicle level battery ageing numerical model from [5].
> BEV design methodology including V2V driving = different identified optimal BEV design options » DP formulation with a dual-term cost function:

(electric motor size, transmission ratio) [4]. J = (MpueitMrver start) * $ruer + Avattery * Spattery * Cpattery

oy N O A A OV A os—— > Extraction of three battery current profiles with predicted battery lifetime (WLTP).
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» Development of an on-line controller for optimal V2V driving for BEVs. What’s next:
» More detailed modelling approach, further driving scenarios. > Experimental validation of the predicted battery lifetime through ageing tests (to be conducted at McMaster

» Extension to different electrified powertrain architectures (HEVS). University, Canada).




