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Abstract: 

Kinetic Energy Recovery System (KERS) is a regenerative braking system for recovering the moving vehicle's kinetic energy 

under braking and also to convert the usual loss in kinetic energy into gain in kinetic energy. When riding a bicycle, a great amount 
of kinetic energy is lost while braking, making start up fairly strenuous. Here we used mechanical kinetic energy recovery system 

by means of a flywheel to store the energy which is normally lost during braking, and reuse it to help propel the rider when 

starting. A flywheel is an energy storage device that uses its significant moment of inertia to store energy by rotating. The rider can 

charge the flywheel when slowing or descending a hill and boost the bike when accelerating or climbing a hill. Also, in cases 

where one knows before that the brakes are to be definitely applied ahead like at traffic signals or some vehicle traffic or due to 

obstruction by any object; this system will be very useful. The result of the project is promising and shows a great potential for 

future work in this field.           

 

  1.  INTRODUCTION 

KERS is a collection of parts which takes some of 

the kinetic energy of a vehicle under deceleration, stores this 

energy and then releases this stored energy back into the 
drive train of the vehicle, providing a power boost to that 

vehicle. For the driver, it is like having an extra   power 

source at his disposal, the stored kinetic energy. Kinetic 

energy recovery systems (KERS) store energy when the 

vehicle is braking and return it when accelerating.During 

braking, energy is waste because kinetic energy is mostly 

converted into heat energy that is dissipated into the 

environment. Vehicles with KERS are able to harness some 

of the kinetic energy and in doing so will assist in braking. 

By a proper mechanism, this stored energy is converted back 

into kinetic energy giving the vehicle extra boost of power. 
  

2.   KERS IN BICYCLE WORKING 

A crank wheel connected to the rear wheels always rotates 

the clutch plate, connected in the flywheel axle. This is being 

achieved by using chain transmission at a specified gear 

ratio, crank to clutch sprocket helps us to increase the overall 

speed of flywheel. Now at a time when a speed reduction is 

required, clutch is applied which makes the contact between 

the clutch and flywheel. Then the flywheel starts rotating, 

also the speed of bicycle is decreased. Thus, a regenerative 

braking system is achieved. 

On course energy is stored in flywheel. In case the brake has 
to be applied fully; then after flywheel rotations, clutch is 

disengaged and the brake is applied. Now when we again 

ride the bicycle during which we would apply clutches at 

this time as rear wheel rotation is lesser compared to 

flywheel the energy gets transmitted from the flywheel to the 

wheels. Now also we can reduce the overall pedalling power 

required in course of overrides by having clutch fully 

engaged. Also situation arises such as traffic jam, down 

climbing a hill where we do not intend to apply brake fully. 

For such cases we can apply our smart braking system which 

would allow us to decelerate and allow us to boost 

acceleration after this during normal riding and distance that 

can be covered by pedalling can also improve. 

 
3.       Overdrive test results:  

Table 2.1: Overdrive Test Results 

 

 

 

 

 

 

 

 

 
 

 

 

4.    DESIGN THEORY-: Energy Of Rotation(i)  

 

The energy stored in a flywheel is its rotational kinetic 

energy 

 

 

Where "  "is the rotational velocity and 
 

"  " is the moment of inertia, which is defined as 
Moment of inertia, --- 

 

 

Where 

"k" is inertial constant (depends on shape) 

determined by the mass-distribution 

"m" is mass of the disc 

"r" is the radius 

 

Research Article                                                                                                       Volume 6 Issue No. 5 



International Journal of Engineering Science and Computing, May 2016           5046                                                                  http://ijesc.org 

Substituting equation (2) into equation (1) we get 

 

 

 

Therefore, we have four variables to consider for energy 

storage in the flywheel. 

 

(II)Efficiency  

The gain you get from a flywheel must be measured 
against the extra power required to movethe bicycle from the 

extra weight of the flywheel. Extra work is needed to 

accelerate the bikebecause of the flywheel. Therefore the 

efficiency gained from the flywheel can be shown as 

 

 

 

The efficiency gained can be expressed as the energy stored 

in the flywheel. 

 

5.   IMPLIFICATION FOR FINAL DESIGN:  

Substituting suitable values in equation 3.6, 

r = 0.14m; N(flywheel) = 600 rpm; = 100 kg; = 2.28 m/sec 

 

 

 

 

 
 

 

 

 

 

 

 

6. RESULT AND DISCUSSION 
The flywheel bicycle increases efficiency on rides where the 

rider slows often. The additional weight is outweighed by 

the ability to recover energy normally lost during braking. 

Thus the addition of extra weight does not make it difficult 
for the rider. Also clutch provided helps in deciding the time 

period of activity. The overall result is that KERS system is 

efficient in storing the energy normally lost in braking and 

returns it for boosting. 

 

   7.    CONCLUSION 
 KERS system used in the vehicles satisfies the purpose of 

saving a part of the energy lost during braking. Also it can be 

operated at high temperature range and are efficient as 

compared to conventional braking system. The results from 

some of the test conducted show that around 30% of the 
energy delivered can be recovered by the system. KERS 

system has a wide scope for further development and the 

energy savings. The use of more efficient systems could lead 

to huge savings in the economy of any country. Here we are 

concluding that the topic KERS got a wide scope in 

engineering field to minimize the energy loss.  

 

 

 

     8.          FUTURE SCOPE  

Modifications can be made to the design above to 

make it hypothetically more efficient. Though it would hurt 

the simplicity of the design, the use of a continuously 

variable transmission would make the flywheel system better 

by almost every measure. The flywheel would spin faster 

and the gear shift mechanism would be more standard. It 

would be difficult to find a place for the transmission, but 

this could be overcome by modifying the frame of the bike. 
Again, this is difficult to implement but is an improvement 

in the design. Also, the flywheel itself could be heavier to 

store more energy. This would mean it is harder to accelerate 

initially, but would give greater boosts to the rider during the 

trip. When more is known about the measured output of the 

flywheel, including its energy stored and the efficiency of 

the transmission, an optimal weight could be selected for 

maximum efficiency. But this doesn’t mean that a person 

wouldn’t want to have additional weight on the flywheel to 

make it less efficient but more fit to the specific rider’s 

desires.  
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