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Abstract: Now-a-days, the environmental impact of automobilesis
increasingly becoming one of the most important social issues. Major
environmental impact is smog producing gases [2]. These gases
emitted from the vehicles may pollute the air, water, soil and it results
in acid rain, global warming, nausea and also leads to death. To meet
current and future regulations with less emission of gases, alternative
technologieslike Hybrid Electric Vehicle (HEV) is being developed. A
HEV isatype of hybrid vehicle that combines a conventional I nternal
Combustion Engine (I CE) systemwith an electric propulsion system.
These hybrid vehicles reduce the discharge of pollutants from the
vehicles powered by fossil fuel. These vehiclesare propelled by electric
motors which is powered by the energy stored in the batteries [5]. The
battery charges when the vehicle is in running condition. HEVs are
fuel efficient and is good to the environment. It produces twice as
many miles per gallon. The presence of this method is intended to
achieve either better fuel economy than a conventional vehicle.

Keywords: ICE, Fossil Fuel, Hybrid Vehicle, Automobiles,
Battery and Fuel Efficient.

I. INTRODUCTION

HEV combines a conventional Internal Combustion
Engine (ICE) system with an electric propulsion system. The
introduction of this hybrid technology is to develop the
pollution free nation. Now a days, battery used in vehicles
have limited life time when compare to the battery used in
hybrid vehicle. Because when the battery getsdrained thereis
a need for an external charger to charge the battery. But in
this method, vehicle runs only with the help of battery [5] and
the battery will be charged when the vehicle is running and
thereis no need for an external charger. The energy stored in
battery isused for head lights, meters, indicators etc. The fuel
used in the vehicle is only to run the engine. HEV is fuel
efficient and reduce the pollution. In recent days, usage of
normal conventional vehicle is reducing in foreign countries
and they are switching towards hybrid vehicle [7]. In hybrid
vehicle, the battery is rechargeable and it has long life span.
There is no need of external charger to charge the battery.
The battery will be charged only with the help of alternator
rpm (revolution per minute). Vehicle requires constant
voltage for their movement.
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Thus, constant voltage can be acquired with the help of a
voltage regulator. These vehicles are environmental friendly,
less resale value, financial benefit and less dependency of
fossil fuel.

The presence of this hybrid method isintended to achieve
either better fuel economy than a conventional vehicle. The
main objective of hybrid vehicleisto charge the battery with
the help of aternator. Here, the engine will be initiated by
using starter. Engine shaft is connected to the alternator shaft.
The output from the aternator is given to the battery after
rectification and regulatory operation. The energy stored in
the battery is given to the control unit and motor for further
process.

[I. LITERATURE REVIEW

Vinay K.M and Isaac Rgj [1] have designed a paper on the
topic hybrid vehicle. The main ideaof their paper isto run the
wheels only with the help of motor. The components required
are regenerative braking system, hybrid engine, electric
motor and battery. The motor will run by using battery. The
advantages of this system is increased power and improved
fuel economy. But their drawback is that, the battery will not
undergo charging while the vehicle is running, it undergoes
when the vehicleisin standstill condition. The disadvantage
of regenerative braking system is it offers diding scale of
benefitsi.e there will be more energy loss when the speed is
decreasing.

Omesh Heman Kumar and Manohar [4] have published the
paper on the topic named Smart Electric Vehicle (SEV). It
provides large potential to save fuel consumption and reduce
pollutant emission. An SEV is avehicle driven by more than
one power source. To detect the distance between the vehicle
and the obstacles, ultrasonic sensor is fixed on the front side
of thecar. Inthisvehicle, 1KiloWatt (KW) solar panel isused
to charge the batteries. The type of the batteries used hereis
lithium-ion battery 48Volt (V), 60Amp (A). This charging
can be done during day time while the vehicle is at rest.
Lithium-ion battery requires high maintenance, ageing and
high cost. Ultrasonic sensor covers only certain distance upto
a maximum of 20 meter and it is very senstive to
temperature.

1. PROPOSED SYSTEM

In our project, the above drawbacks have been solved. The
energy required for the battery is obtained through alternator.
The aternator provides constant

voltage to the battery by rectifying and regulating operation.
The battery of this vehicle is rechargeable. This vehicle’s
dependency of fossil fuel and maintenance is comparatively
lesser than the normal vehicle.
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Hybrid Electro Vehicle

These vehicles are propelled by electric motors which is
powered by the energy stored in the batteries. HEV's are fuel
efficient and is good to the environment. By using these
hybrid vehicles, the pollution have been reduced and it leads
to the safe and healthy environment.

IV. METHODOLOGY

When the engine is started, the starter motor turns the
crankshaft which in turn gets the pistons moving in the
cylinders. This starts the engine cycle. This movement helps
in rotating the alternator to produce output current. Vehicle
requires only Direct Current (DC) input to move on. But the
output from the aternator is Alternating Current (AC). This
AC can be converted into DC by using rectifier. The output
from the rectifier can be regulated through voltage regulator.
The regulated voltage is given to the battery. The battery
stores energy and this can be given to the control unit for
controlling the head light, horn and aso to the motor for
movement.

V.BLOCK DIAGRAM

THE FIGURE 1SHOWSTHE BLOCK DIAGRAM FOR
HEV.

E-bike control unit Ehike mot
PetrolEngine  [—>|  Rectifier (aceleratn) :> ike motor
Voltage Regulator |:> Battery

FIG 1BLOCK DIAGRAM OF HEV

VI. DESCRIPTION

The description of the individual blocks are explained
below. The engine is started by using a starter. The shaft of
the engine is connected to the shaft of the aternator. During
ignition when the shaft of the engine rotates the shaft of the
aternator also rotates. The aternator revolution may vary
with respect to engine shaft. With respect to rotation, an
alternator produces an output in the range of (20-24)V and
(3-7)A AC. The AC is converted into DC with the help of
rectifier. The output from the rectifier is given to the voltage
regulator to regulate the DC output from the rectifier [3]. The
regulated DC voltage from the voltage regulator is given to
the 12V, 7A battery for charging. Here two 12V batteries are
connected in series and these batteries are charged by the
output from the regulator. These two batteries produces an
voltage of 24V. This constant 24V is given to the DC gear
motor for further operation. This process continues and the
battery undergoes charging when the vehicle is in running
condition. The main advantage is that the vehicle run only
with the energy stored in the battery. External charger is not
required to charge the battery and this charging process is
done when the vehicle isin running condition.
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VII. HARDWARE REQUIREMENTS

THE FOLLOWING ARE THE COMPONENTS OF
HEV.

® PETROL ENGINES

® RECTIFIER

® VOLTAGEREGULATOR
® BATTERY

A. Petrol Engines

ICE is the combustion of fuel with oxygen of the air
occurs within the cylinder of the engine. Based on the ICE
classification, petrol engine isthe best method of fuel supply
to the engine cylinder. A petrol engine is an ICE with spark
ignition system, designed to run on fuel. ICE isaheat engine
where the ignition of a fuel happens with an oxidizer
(normally air) in aburning chamber that is an essential piece
of the working fluid flow circuit. Two types of stroke take
place in an engine. One is upward stroke and other is
downward stroke. During upward stroke of piston, the gases
are compressed and at the same time fresh air and fuel
mixture enters the crank chamber. When the piston moves
downwards, the mixture in the crank chamber is compressed
and produces an explosive change. Again, when the piston is
moving upwards and is compressed to produce an explosive
change. Ignition takes place only at the end of the stroke.

B. Rectifier

A rectifier isan electrical device that converts AC, which
periodically reverses direction to, which flows in only one
direction. This process is known as rectification, since it
straightens the direction of current. The output from the
aternator isin the form of AC and it is converted into DC by
using rectifier. Output from the alternator may vary with
respect to speed. Depending on the type of aternator output
current supply and the arrangement of the rectifier circuit, the
output voltage from the rectifier may require additional
smoothing to produce a uniform steady voltage. They have
low power loss because no voltage signal is wasted in the
process of rectification.

C.Voltage Regulator

Voltage regulator regulates the output of the rectifier
based on itsinput to the battery [3].7824 Voltage controller is
a kind of independent fixed direct voltage controller
coordinated circuit. The IC has a place with 78xx voltage
controller family which is usually utilized as the managed
force supply in electronic circuits. The 7824 voltage
controller IC is convenience and accessible in ease. The last
two digits of 7824 demonstrates the yield voltage that is
voltage. The 7824 I1C have 3 pins, pin 1 isa positive info, pin
3 is a positive yield and pin 2 is negative shared opinion
between both contribution just asyield voltage

The 7824 Voltage controllers do work at their idea
ability if theinformation voltageisin any event 2.5 volt more
prominent than the yield voltage and the current is 1 or 1.5
Amperes more.
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D.Battery

Thelead-acid battery is one of type of rechargeabl e battery.
The battery will be charged when the vehicle is in running
condition. The battery will be charged when the vehicleisin
running condition. The energy stored in the battery isgiven to
the motor, indicator, control unit etc. Scope of one battery is
12V-7A. Two beatteries are utilized here. These batteries
when connected in series produces a voltage of 24V. In the
completely energized express, the negative plate comprises
of lead, and the positive plate lead dioxide. The electrolyte is
concentrated sul phuric acid, which stores the vast majority of
the concoction vitality. Lead—acid battery contains a blend
with differing centralizations of water and corrosive.

E.E-Bike Control Unit

Control units gets energy only from the battery. It
consists of horn, headlight, indicator etc. These units will be
in ON condition only when the battery supplies energy. This
energy from the battery is obtained through alternator.

F.Bike Motor (Dc Geared Motor)

A DC engineisaclass of revolving electrical machines
that changes over direct flow electrical force into mechanical
force. Geared motors are a DC Motor with agearbox fitted to
the front of the motor. DC Geared motor are automotive and
used for Prototyping applications. DC geared motor of 24V is
used in this method. There will be aincrease in speed, when
thereisaincrease in acceleration. The output from the motor
depends upon the acceleration. The supply is given to the
motor only with the help of battery. The motor runs only
with the energy of battery and not by the fuel.

VIII. RESULT AND ANALYSIS

Parameter s of Vehicle Under Various Load And Unload
Condition

The load is applied in the form of low, medium and high by
controlling throttle. The following tables shows the various
parameters of vehicle under various loading condition.

Table1.1: Parameters of Rectifier Under Load And No
Load Condition

MOTOR
LoADAND | saTTeRY | PATAMETSRS | PONER
AMP(A)

NO LOAD ON 221 1.99 439
LOAD ON 219 254 55.62
LOAD ON 218 291 63.43
LOAD ON 212 4.66 98.79
LOAD ON 211 3.68 77.64
LOAD ON 219 3.53 76.65
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Table 1.2: Parameters of Motor Under Load And
No-L oad Conditions

RECTIFIER
UNDER RECTIFIE
LoAD/NOL | BATTER | PARAMETERS | 50w e
OAD % VOLT(V) oy
AMP(A) -
NO
LOAD OFF 255 0 0
LOAD ON 255 2 51
LOAD ON 255 15 38.25
LOAD ON 255 1 255
LOAD ON 255 05 12.75
LOAD ON 255 0 0

Table 1.3: Voltage Level of Alternator and Rectifier

ALTERNATOR(V) RECTIFIER(V)

16 4

174 7
20 8.8
22 9.6

264 11.2
34 121
36 13

Table-1.4: Battery Discharge (No Load Conditions)

TIME(MIN) BATTERY(V)
0 236
10 226
20 213
30 20.4
40 19.2
50 18.1
60 17.2
70 16.1

Table 1.5: Full Throttle—Charging

TIME (SEC) BATTERY (V)

0 0

5 54
10 10.5
15 15.3
20 20.1
22 222
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IX. CONCLUSION

On comparing with normal vehicle, the hybrid vehicle will
be more efficient. Because, normal vehicleisfully relying on
petrol while hybrid vehicle runs with the help of energy
stored in the battery. By this means, distance coverage for the
same amount of fuel will be high when comparing with
normal vehicle. Also, hybrid vehicle reduces the dependency
on fossil fuel. Less dependence on fossil fuel may reduce the
pollution released from vehicles and also the harmful effects
threatening the atmosphere. It aso reduces the greenhouse
gases. Hence, hybrid vehicle has more advantages than a
norma conventiona vehicle and it is the best method to
overcome the drawbacks of normal vehicle.

Hardware Setup

The figure 2 shows the hardware setup of hybrid electro
vehicle

Fig 2 Hardware Setup of HEV

FUTURE SCOPE

To have a cleaner and greener environment, hybrid vehicles
have been introduced. Improved mileage and decreased fuel
utilization, is a significant advantage of hybrid vehicles. It
resultsin less emission of harmful gasesinto the environment
and also avoids the release of toxic substance or gases.
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