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Linear Motion 



Kinetic Energy Recovery 
 A Mechanism that stores (some of) 

the vehicles kinetic energy during 
braking and than allows it to be used 
to re-accelerate the vehicle. 

 There are different types 
 Mechanical 
 Electrical 
 Hydraulic 
 Chemical    - Or combinations there of. 



Kinetic Energy Recovery 
 Regenerative braking systems cannot 

replace friction brakes 
 Limited energy storage capacity 
 Limited power flow capacity 
 Limited ability to distribute braking 

torque. 
 

 The vehicle friction braking capability 
must be retained. 























Two main types 
 Parallel 
 Cheap 
 Poor pedal feel 
 Poor brake feel 
 Lower energy 

recovery 

 Series 
 Expensive 
 Consistent feel 
 Consistent 

response 
 Maximum energy 

recovery 



Parallel 



Series 



Series Braking Systems 
 Allow friction brakes to be held off until 

regen braking limits have been reached. 
 When will limits be reached ? 

 Ideally the regen brake system should: 
 Deliver similar pedal feel to std system 
 Deliver similar brake torque to pedal effort. 
 Regen & friction braking seamlessly blended 
 Allow front rear torque independence 
 Allow ABS/ESP/TCS functionality 



Series Braking Systems 
Solutions 
 Electro Mechanical brakes 
 Full brake by wire 
 Electrical friction brake application 









EWB. The brake calipers (1) span the 
brake disk (2) from two sides. The 
brake disk is braked by a pad (3) 
which is moved by an electric motor 
(4) by several rollers (5) along 
wedge-shaped inclined faces. Click to 
enlarge. 



Siemens e corner 



eCorner. The wheel rim (1) remains 
the same. Beneath is the wheel hub 
motor (2). Braking is via electronic 
wedge brake (3). The active 
suspension (4), like the electronic 
steering (5), replaces the 
conventional hydraulic system 



Series Braking Systems 
Solutions 
 Active boosters 
 Conventional hydraulic brake system 
 Vacuum or hydraulic booster 
 Amount of boost varied 















Series Braking Systems 
Solutions 
 Electro Hydraulic brakes 
 Brake pedal sensor 
 Pump controlled to generate pressure 
 Standard hydraulic conventional brakes 
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