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	2. Content
❑Introduction
❑Need of Regenerative  Braking System.
❑Principle of Regenerative Braking System.
❑ Working of Regenerative Braking System.
❑ Types and Elements of Regenerative System.
❑Advantages and Disadvantages of RBS
❑Conclusion and References.
 


	3. What are Brakes?
➢  A brake is a device that
decelerates a moving object and
prevents the object from
accelerating further.
➢ Brake uses friction to convert
kinetic energy into heat energy.
➢ When the brake is pushed the
caliper containing piston
pushes the pad towards the
brake disc which slows the
wheel down.
 


	4. What is regenerative
braking?
✓  A Regenerative Brake, is an energy
recovery mechanism which slows a
vehicle or object down by converting
its kinetic energy into another form,
which can be either used immediately or
stored until needed.
✓ During the braking period, in ordinary
disc brake system, the brake pads are
wearied and release heat. The released
heat disappears in the environment. The
regenerative braking system produce
energy with using motor which is idled
during braking time.
✓ Energy is recycled the time between
starting brake and stopping vehicle.
 


	5. Need of Regenerative
Braking
❖Regenerative  braking have the potential to
improve the fuel economy of vehicles.
❖ The price increase of petroleum based fuel
also given rise to various research and
development efforts in energy conservation.
❖ It reduces the emission of the vehicles.
❖ It improved the fuel consumption by 33%.
 


	6. PRINCIPLES OF
REGENERATIVE BRAKING
•  The most common form of
regenerative brake involves
using an electric motor as an
electric generator. the
generated electricity is fed
back into the supply system,
whereas in battery
electric and hybrid
electric vehicles, the energy
is stored chemically in
a battery.
 


	7. System Block Diagram
Movement
Braking
Wheel
  


	8. System Components
1.BLDC Motor
2.Hall  Sensor
3.Inverter
4.Boost Converter
5.Battery
 


	9. BLDC Motor
• In  BLDC motors, the rotor
being moveable part consist of
fixed magnets. There is no
brush and collector in the
structure. The stator consists
of phase windings and silicon
steel sheets. A rotary magnetic
field is obtained in the stator
by switching the phase
windings in sequence. Motor
movement is ensured by the
rotor and the stator
interaction.
 


	10. Hall Sensor
• Hall  effect sensors are used to
know the position of BLDC
motors. For switching
operation of BLDC motors, the
rotor position must be known.
In BLDC motors, the rotor
position can be determined
with or without sensor. In case
of sensor-less position
determination, the transition of
the back EMF formed in the
phases through the zero point
is determined. The switching
sequence is determined
accordingly .
 


	11. Inverter
• The inverter  is the part
that enables the BLDC
motor to be driven. It has
semiconductor switches.
These switches allow fast
switching. Two switches
are used for each stator
phase. The figure shows
the inverter circuit used
in a three-phase BLDC
motor.
 


	12. Boost Converter
• A  boost converter is used
to increase the DC
voltage of the BLDC
motor during
regenerative braking. It
has a coil, diode and
semiconductor switch
called as MOSFET. The
figure shows the
switching positions of the
boost converter structure.
 


	13. Battery Package
• Battery  is the most important
part of electric vehicles. With
this, the electrical energy is
stored and the energy supply
of the whole system is
ensured. During regenerative
braking, it is also the place
where the energy produced is
stored.
• To store energy into the
battery, it is necessary to apply
a higher voltage than its
voltage. Such as these systems
with low voltage, booster
converters are used to achieve
the required voltage level for
storing energy.
 


	14. BLDC motor logic  circuit
for switching
 


	15. Blocks used during  BLDC
motor drive
 


	16. Model for obtaining  Back
Emf
• Method 1
 


	17. • Method 2
  


	18. The boost converter  for regenerative
breaking
 


	19. Combined final form  of all the blocks of the designed system
 


	20. Back EMF obtained  from
20 Ω
First Method Second Method
 


	21. Battery current change
  


	22. The BLDC motor  back
EMF
Without Regenerative Braking With Regenerative Braking
 


	23. Advantages of
Regenerative Braking
•  Increase of overall energy efficiency of a vehicle.
• Improved Performance.
• Emission Reduction.
• Cuts down on pollution related to electricity
generation.
• Increases the lifespan of friction braking systems.
• Smaller Accessories.
• Less use of traditional mechanical brakes leads to
less wear over time
 


	24. Disadvantages
• Added Weight-Extra  components can increase weight.
• Complexity-depends on control necessary for operation
of regenerative braking system.
• Cost of components, engineering, manufacturing and
installation is high.
• Friction brakes are still necessary.
• Safety-Primary concern with any energy storage unit of
high energy density.
• Added maintenance requirements dependent on the
complexity of design.
 


	25. Conclusion
• Regenerative braking  is an effective method of
improving vehicle efficiency and longevity
• Is already in use in many EVs
• The technology to do it exists and is often well worth it
• Mostly dependent on the wider adoption of EVs or
further development of hydraulic regeneration systems
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