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-Renewable energy

-Rechargeable energy storage system (RESS)

-Motivation & goals for electric and hybrid-electric vehicles

(1) Reduce petroleum use

(2) Lower releases of greenhouse gases

(3) Decreased emissions of criteria pollutants

(4) Increased energy efficiency

Why electric and hybrid-electric systems?



ICE(internal combustion engine) vehicle



Hybrid-electric vehicle



Power demand in vehicles

Driving schedule: speed as a function of time



Power:

Positive: power is needed

Negative: deceleration 

(energy recovery and storage)

Energy: 

Solid: no energy recovered

Dashed: energy recovered  

(hybrid system)



Illustration 12.1



Battery electric vehicle

V = VocvïIRɋ

Pmax = Vocv
2 / 4Rɋ

Run-time = energy / power

Cycle life = rated capacity[Ah] x (cycle / Ah) x capacity turnover



Illustration 12.2



Hybrid vehicle

Start-stop hybrid: micro-hybrid



Series hybrid system


