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Electric Vehicles (EVs)

Definition:

an EV is an abbreviation for ‘electric vehicle’. EVs are vehicles that are powered either 

partially or entirely by electricity ...

Components:

all EVs, also known as battery EVs (BEVs), have an electric motor instead of an internal 

combustion engine ...

Operating principle:

the vehicle uses a large traction battery pack to power the electric motor, so it needs to be 

plugged into a socket or charging device, also called an EV supply equipment (EVSE), to be 

charged ...



ELECTRIC VEHICLES

• electric vehicles (EV)

• definition: EV stands for "electric vehicle". EVs are vehicles that are powered either partially or 

completely by electricity. electricity

• Components: All electric vehicles, also known as battery electric vehicles (BEVs), have an electric motor 

instead of an internal combustion engine...

• Working principle: the vehicle uses a large traction battery to power the electric motor, so it needs to 

be plugged into a socket or charging device, also called EV power supply equipment (EVSE) ...





https://www.ti.com/lit/wp/slyy078a/slyy078a.pdf?ts=1615976751703&ref_url=https%253A%252F%252Fwww.google.com%252F









AC MOTOR

• AC motor:

• Induction motor: these motors work on the principle of electromagnetic induction and 

are widely used due to their simplicity and reliability. Single-phase induction motor: this 

motor is usually used in households. 3-phase induction motor: usually used in industrial 

applications. Synchronous motor: these motors rotate at a constant speed synchronized 

with the frequency of the applied AC



DC MOTOR

• Working principle of DC motor

• In the case of direct current (DC) motors, an additional mechanism involves the use of commutators and 

brushes. These components play a key role in reversing the current direction of the rotor windings as they 

rotate. This reversal is essential to maintaining a consistent and controlled direction of rotation of the motor. 

While there are variations in engine design and control mechanisms. The overarching principle of the interaction 

of a magnetic field with a current-carrying conductor remains a constant in the operation of electric motors. 

Commutator (in DC motor): If we look at the operation of a DC motor commutator plays a major role. 

Commutators are rotary switches that change the direction of the current in the rotor windings, ensuring 

continuous rotation. It consists of segments and brushes that maintain electrical contact with the rotor as it 

rotates. Brushes (in a DC motor): Brushes in an electric motor are made of carbon and are in contact with the 

commutator in a DC motor. They conduct electricity between the stationary and rotating parts of the motor















Electric Bus

Definition:

an electric bus is powered by electric motors rather than an internal combustion engine. Electric buses 

can store electricity on-board or be supplied continuously from an external source ...

Components:

there is no engine or fuel tank on an electric bus. Instead, the bus’s electric motor acts as the engine and 

transmission, while the battery is essentially the “fuel tank” ...

Operating principle:

electric buses work by sending a signal to the powertrain system controller when they start. This signal 

activates the high-voltage battery, where chemical energy is stored, and converts it into electrical energy

...





Electric Scooter

Definition:

electric scooters are plug-in EVs with two or three wheels. Electric scooters with a standing rider are 

known as ‘e-scooters’ ...

Components:

electric scooters differ from motorcycles in that they have a step-through frame rather than a 

straddle frame ...

Operating principle:

power is supplied by a rechargeable battery that drives one or more electric motors. The batteries 

are at the heart of any electric vehicle. The overall efficiency of each type of scooter depends on 

voltage, charge, maximum distance, etc.





Electric Bike

Definition:

an ‘e-bike’ is a bicycle with an electric motor to help you along. You ride it much like a normal bike, but 

with less effort

Components:

e-bikes are powered by a rechargeable battery, but the rider still uses the pedals. However, when going 

uphill or needing a boost, the electric motor makes the ride easier

Operating principle:

the rider can adjust the amount of power provided by the engine using a twist grip. Pedaling increases 

the power (or torque) of the bike.





Electric Train

Definition:

an electric train is powered by electricity from a catenary, a third rail or on-board energy storage such as a 

battery ...

Components:

electric trains collect the high voltage current with a pantograph and use the power to run electric motors ...

Operating principle:

electric trains and trams are usually powered by a catenary. The catenary operates at high voltages of up to 

15,000 V and up to 1,000 A to provide high power for the heavy train ...
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