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WHAT IS AN ELECTRIC CAR?



WHY DID WE DEVELOP ELECTRIC CARS?



IS AN ELECTRIC CAR BETTER THAN A NORMAL CAR?



ELECTRIC CARS

• An electric car is an electric motor-driven vehicle that uses electrical energy 

stored in the batteries

• There is no burning of fuel in this type of car so there is also no pollution

• No noise

• While the car is not moving the engine also doesn’t work



ELECTRIC CARS

• We divide them into 4 groups



HYBRID ELECTRIC VEHICLE (HEV)

• It uses both fuel and electricity to 

work

• The main source is fuel

• It is charged when the car is 

moving



PLUG-IN HYBRID VEHICLE (PHEV)

• Has both fuel and electric engine so 

it uses both sources of energy

• Can be charged from an external 

source



BATTERY ELECTRIC VEHICLE (BEV)

• It uses electricity from batteries as the 

source of energy

• It has to be charged from an external 

source



FUEL CELL ELECTRIC VEHICLE (FCEV)

• It is an electric vehicle with a fuel cell

• It generates electricity by adding 

hydrogen as an energy source to the 

system



HOW DOES A BATTERY ELECTRIC VEHICLE (BEV) 
WORK?

• This type of car is powered only by a battery

• It has 3 main components:

• Battery – stores energy that is charged

• Machine controller – decides how much electricity should 

go to the motor, and changes DC to AC for the motor

• Electric motor – converts electrical energy to mechanical



HOW DOES AN ELECTRIC CAR ACTUALLY WORK?



WORKING PRINCIPLE OF AN ELECTRIC CAR

• The battery is a source of electrical energy, it powers the vehicle

• The battery supplies DC electricity through a converter and converts it to AC 

electricity

• AC is used for the electric motor which is the driving force of electric cars 

• At the same time, the battery supplies power to the inverter used for the air 

conditioning system, car control system and other systems



Battery

Serves to store electrical 

energy received from 

charging

Machine controller

Serves and converts electrical 

energy to the electrical motor

Electric motor

Serves to convert 

electrical energy into 

mechanical energy which 

makes the car move





BATTERY



WHAT IS A BATTERY?



BATTERY
• The battery is an essential component of an electric vehicle

• It affects the cost of the car in few ways:

• Charging time

• Driving distance

• Developer of the battery

• Battery technology should be developed for high efficiency and low cost in 

order for other people to start using electric cars 

• The batteries that work are divided into 3 types:

• Nickel-Metal Hydride

• Lithium-Ion

• Sodium-Ion



NICKEL-METAL HYDRIDE (Ni-MH)

• Used for hybrid electric vehicles

• Provides a high value of energy capacity

• High efficiency and long service life

• Has lot of weight



LITHIUM-ION (Li-ion)

• Most popular batteries used in electric vehicles

• It has high energy capacity and low weight

• It has a low discharge rate while the battery is idle 

and has a long service life but is expensive 

compared to other batteries



SODIUM ION BATTERY (sodium-ion)

• Low production costs and its safe to use

• It is 20% more efficient in storing electricity 

than lithium-ion batteries

• It is still under research and development

• Not yet produced for industrial use



CHARGING OF ELECTRIC CARS

• The battery electric vehicle receives electricity from an external supply to AC power 

through an electrical converter that converts AC to DC into the battery

• If charging at home takes about 6-8 hours

• If charging at a charging station it takes about 15-30 minutes, which means charging 

with a higher voltage and current than a home will make it charge faster 

• If we use fuel it will take about 2mins to fill our car, but electric car will use less 

energy and it is more environment friendly.





RELATIONSHIP BETWEEN CARS AND OTHER 
SCIENCE GROUPS



RELATIONSHIP BETWEEN CARS AND OTHER 
SCIENCE GROUPS

• For development of electric vehicles we have to use knowledge from different 

science groups

• This will help us to easier create something



EXAMPLE:

• Understanding of different types of materials

• Understanding of ergonomics

• Understanding of sensors and how they work

• Understanding of electricity and electrical circuits

• Understanding of vehicle structure and aerodynamics



UNDERSTANDING OF DIFFERENT TYPES OF 
MATERIALS

• Used for making the car frames 

• It has to be light weight to save energy in driving and it is strong

• like using aluminum instead of heavy steel. 

• The seat and the centerpiece of the steering wheel are made of magnesium, 

which is a lightweight metal

• The car body is made of impact-resistant plastic and is recyclable.



UNDERSTANDING OF ERGONOMICS

• Seat has to be developed to be comfortable for use

• Should be able to handle a lot of weight

• Cushions should be adjustable

• Seats should be made out od leather or fabric



UNDERSTANDING ELECTROMAGNETIC INDUCTION

• Making a motor that can convert electrical energy into a mechanical energy

• The motor should be able to provide enough torque and speed to work 

effectively



UNDERSTANDING OF 
VEHICLE STRUCTURE AND 
AERODYNAMICS

• Used to design the car to have the 

minimum air resistance 

• It helps us save energy and lowers 

pressure which makes the car more 

stable and have a better grip on 

the road 



UNDERSTANDING OF ELECTRICITY AND ELECTRICAL 
CIRCUITS

• Controlling the voltage and heat of the battery

• Making sure that the battery doesn’t overcharge or get used too much

• Converting from DC to AC 

• Controlling the motor and other car components









ANY QUESTIONS?



HOMEWORK



THE END


