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Abstract— This article is about the ways to increase the 

range of an EV. Electric vehicles are a collection of 

electronic and automobile parts, this article is mainly 

focused on altering the automobile parts to increase the 

range rather than electronic parts. 
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I. INTRODUCTION 
Electric vehicles are best known for non-pollutant vehicles 

and has bought revolutionary change in market. As electric 

vehicles run on battery, they consume less than 8% of power 

generated throughout the world and end up emitting no toxic 
gases into environment when compared to gasoline vehicles. 

In this paper, we will know various techniques to increase the 

range of an electric vehicle.  

 

WORKING OF AN ELECTRIC VEHICLE:  

 The main parts of an electric vehicle are: 

 

 Electric motor 

 Battery 

 Micro-controller 

 
An electric vehicle has an electric motor which drives the 

wheels and powered by a battery pack & need to be plugged in 

to a charging station or wall outlet to change. 

There is a controller in a electric vehicle which senses the 

position of accelerator and adds more power to the motor 

which in-turn results in more speed.  

 

II. WAYS TO INCREASE RANGE 
 

Electric vehicle range can be increased not only by having a 

large battery which can produce power for a long time but also 

altering some of its components. 

 

1. TYRES: Tyre’s also have a part in increasing range of a 

vehicle. As power from the motor is directly received by 
tyre, change in tyre dimension or circumference may 

increase Range of electric vehicle. For ex. A 

circumference of a wheel is Π times D. When the 

Diameter of the Tyre is altered, the distance for a single 

revolution varies. Thus range can be increased through 

some extent. 

 
 

From the above image, the greater the diameter. The greater 

the circumference of the tyre. 

 

2. MOTOR:  Different types of motors are used in electric 

vehicles such as DC motors, Induction motors, 

Synchronous motors, Brush-less and Brushed Permanent 

magnet motors. 

Motors play a major role in increasing range. The 

rotation of shaft in motor depends on the force exerted on 

it. By fleming’s left hand rule where Force is directly 

proportional to Magnetic field strength in the motor & 
Current passed.  By passing same current and increasing 

the magnetic field inside the motor, the force on shaft is 

increased & results in the increase of RPM, the more rpm 

the longer the vehicle travel. 

The Magnetic field strength of the motor can be changed 

by Changing the number of turns of copper coil and by 

increasing the passage of current. The more number of 

turns, the increase in the magnetic field. The increase in 

the magnetic field, the more force on shaft. The more 

force on shaft, the more rpm, the more the rpm, the long 

the vehicle travel. 
 

3. AERODYNAMICS: Aerodynamics has also a part in 

increasing the range of EV. The more the Drag 

resistance, the more power is consumed to come over.  

The Drag force can be reduced by decrease in the angle 

of window frame. The lesser the angle the lesser the air 
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resistance I.e when moving at a higher speed the air 

impacts the window frame and flow off the window due 

to lesser in the angle, in case the angle of the window 
frame is more most likely a layer is formed on the 

window frame which slows down the vehicle and needs 

more fuel to come across it. Most of the sports car has 

less angle of window frame, that’s the reason they can 

achieve more speed with less drag and spoilers are used 

to increase down-force. The more the down-force, the 

stable the vehicle therefore cannot effect the 

performance.  

 

 
                                             Figure-1 

 

 
                                             Figure-2 
  

   When window frame is designed at a less angle, it also 

guides the air to flow. When it is designed at a greater 

angle, there is no proper direction for the air to flow results 

in forming a layer on window frame and increases the 

resistance of flow.  

 

4. REGENERATIVE BRAKING: Regenerative is an 

energy recovery system. the electric motor uses the 

vehicle's momentum to recover energy that would 

otherwise be lost to the brake discs as heat. Where as in 

conventional system, the kinetic energy is converted into 
heat energy due to friction in brakes. In electric motors, 

as soon the brakes are applied the motor acts as 

generators and the kinetic motion of wheels rotate the 

rotor and produces power which is used to charge the 

battery pack. However the partially recharged battery can 

add up few more extra miles and increase the range. 

 

5. LONG LASTING: Do not charge your vehicle 

whenever it’s in garage. Most of the batteries including 

lithium-ion will start self dis-charging when they have 

finished charging. You may be able to recover few more 

miles of range by charging it to full strength before you 

hit the road. This also increases battery’s long-term 
health. 

III. CONCLUSION 

The are many more ways to increase the range of an electric 

vehicle. From the above, Magnetic field inside the motor & 

Aerodynamics of the vehicle can be more effective to increase 

the range. Regenerative will be more effective to two wheeler 

as the battery pack of 2-wheeler is less when compared to 4-

wheeler. Battery performance can be estimated by modelling 

the Battery and circuits using MATLAB software to check the 

Temperature, SOC, SOH & current.                          
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