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ABSTRACT:

Around 200 Million two wheelers are running on Indian road as on today. The conventional fuel
with uncontrolled cost and pollution has created the hazards to the environment. The economies of
developing countries like India are also depended upon the cost of fuel as it is consumed in huge amount
daily. Most of the transportation is dependent on the conventional fuel like petrol and diesel. The electric
bikes in India have been introduced in 1990s but it was not very popular due to the low performance of
battery and less mileage per charging. The performance of electric vehicles has improved now with the new
charging and battery technologies developed. Authors have proposed the implementation of energy
regenerating electric bike in this paper. A prototype is designed, developed and presented in this paper.
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INTRODUCTION:

Price of fuel such as petrol and diesel are dependent on the international market. The prices of the
fuel are dependent on the several factors such as demand, environmental conditions, relations with the
different countries and the cost of processing and transportation. On the other hand the issues due to
combustion of the fuel have created the environmental hazards by means of air pollution. The automobile
industry has sold around 21 million units in 2018-19. To overcome the problems associated with the
conventional fuels, the automobile industry is shifting the focus towards electric automobile. Out of the total
electric vehicles sold in India around 16% are electric two wheelers in 2019. This number is encouraging
and with the policies of the government to support the use of electric automobile, it further supposed to
improve. Following figure shows per year sale of two wheelers in India. It is observed that the number of
two wheelers is increasing every year and it is almost doubled in last 10 years.
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Fig.1: Statistics of number of two wheelers sold in India (Million Units per Year)
Authors have developed the prototype of the motorcycle with self-charging mechanism. The wheel
shaft is connected to the motor and the generator so that the motor drives the wheel at the same time the
generation of electricity takes place at generator.
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01. MOTOR CONTROLLER
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05. BATTERIES AND MOUNTING

Fig.2: Model for energy regeneration in electric bike
The controller is used to control the motor performance in order to match the required torque and
speed. The battery with the charging arrangement with motor load is connected. The chassis for the
prototype is used from the motorcycle purchased from scrap. The generation is 14.4V dc in the system
which is used to charge the batteries through converter. The frame is modified to fit the components with
proper alignment.

MOTIVATION OF WORK:

65% of fuel is used for automobile is consumed by two wheelers in India. This consumption created the
huge loss of money and produces the air pollution. The problem associated with electric bikes is the capacity
of battery and the weight of battery. The W-h capacity of the battery increases with increase of size of
battery. In order to overcome this problem, authors have suggested the system with self-charging mechanism
of the battery to improve its performance.
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OBJECTIVES OF WORK:
The objectives of the work carried out are:
e To design the regenerative charging system for electric bike.
e To assemble the various parts of the vehicle.
e To develop the electric vehicle with regeneration capacity.

SYSTEM DESIGN:
1. The power is calculated as-
P=2x3.14xNxT/60
250=2x3.14x2100xT/60 T=1.13 N m = 1136 N-mm
ii. Chain drive calculations-

R chain = 66/11 = 6:1
Torque at wheel shaft="T x R chain = 1136 x 6 = 6820 N mm
Speed of wheel shaft =2100 /6 =350 rpm
iii. Design of Shaft-
T =36000 N mm
T=3.14/16 x os x d3
Fs allowable = 80 N/mm?2
6820 =3.14 x os x d3 /16
os = 34.73 N/mm?2

SYSTEM REQUIREMENT:
Table.1: Specifications of the components used
Sr. Component Details Photo of Purchased
No. Component
Permanent Magnet Brushless
DC Motor:
1 48 Volts, 33Amp,3000 rpm,
1.5KW, 8Pole
2 Motor Controller:

48Volts, SOAmp, 2KW

3 Battery:
4 Units, 12Volts, Cycle use :
14.4 V- 15.0 V Charging
time : 6-8 Hours

4 Alternator:
2000rpm, 12V, IKW
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5 Electronic Display:
12V LCD
6
Motor Chassis:
Honda CD Dawn

CONCLUSION:

With growing number of two wheelers in India, around 65% of petrol is consumed by the two
wheelers only. This fuel consumption not only adds the burden on economy but also produces huge
pollution. To avoid such effects it is mandatory to use the electric bikes. The problems associated with
the electric bike are the battery performance. To improve this, authors have developed the regeneration of
electricity in electric bikes. The prototype is developed for the system and the bike is found working
properly. The DC motor, alternator coupled to wheel with chain is used with batteries and controller in
this system. The eco-friendly bike will be suitable to use for smaller distances.
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