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Abstract— Now a days, pollution as well as need for fossil 

fuel are increasing due to increased demand for automobiles. 

In near future, there will be shortage of fossil fuels and there 

will be a need for alternative sources of energy. The main 

aim of the project is to run engines without petroleum fuels 

and also reduce pollution. The working principle of the 

engine is based on magnetic force principle, i.e. magnetic 

attraction between two dislike poles of two different 

magnetic materials. And when similar poles of two different 

magnets come in contact with each other they repel each 

other. This phenomenon of attraction and repulsion is used in 

this engine to create reciprocating motion of piston. 
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I. INTRODUCTION 

Magnetism is the basic principle of working for an 

electromagnetic engine. The general property of magnet i.e. 

attraction and repulsion forces is converted into mechanical 

work. A magnet has two poles, a north pole and a south 

pole. When like poles are brought near each other they repel 

and attract when like poles are brought together. This 

principle is being used in the electromagnetic engine. 

The main advantages of electromagnetic engine are 

that it is pollution free. Also it is easy to design an 

electromagnetic engine because there are no complicated 

parts. Since the engine doesn’t have combustion, valves, 

water cooling system, fuel pump, fuel lines, air and fuel 

filters and inlet and exhaust manifolds etc. can be eliminated 

from the engine. The main challenge faced in designing an 

electromagnetic engine is that it has to be as efficient as an 

internal combustion engine. 

II. WORKING PRINCIPLE 

The working of an electric reciprocating engine is based on 

inversion of Faraday’s electromagnetic principle (when a 

magnetic flux linking with circuit changes, an electromotive 

force is induced in the circuit proportional to the rate of 

change of flux). In this engine, the cylinder is an 

electromagnet and a permanent magnet is attached to the 

piston head. When the electromagnet is charged, it attracts 

or repels the magnet, thus pushing then piston downwards or 

upwards thereby rotating the crankshaft. This is how power 

is generated in the electromagnetic engine. It utilizes both 

attractive and repulsive forces of electromagnet to push or 

pull the piston. The electric reciprocating engine performs 

exactly the same as the internal combustion engine. 

The power of the engine is controlled by the 

strength of the field and the strength of the field is controlled 

by the amount of windings and the current that is being 

passed through it. If the current is increased the power 

generated by the engine also increases accordingly. The 

current that is used to charge the electromagnet is taken 

from a battery supplying DC current. 

 

 
Fig. 1: Working of an electric reciprocating engine 

III. COMPONENTS 

A. Cylinder 

The cylinder must not interfere with magnetic field and 

other also cylinder material should not get attracted to the 

magnet and resist the movement of the piston. The cylinder 

to be used in this engine must be made of a non-magnetic 

material such as Stainless steel, Titanium, or Aluminium. It 

must have low electrical conductivity and high resistivity 

and also should be light it weight. 

Low amount of heat is produced as there is no 

combustion process taking place in cylinder, hence cooling 

fins are not necessary. 

B. Piston 

Piston of this engine is a hollow casing made of non-

magnetic material similar to that of cylinder. It must have 

high resistivity and low electrical conductivity. Materials 

like stainless steel or aluminum can be used. 

A permanent magnet made of Neodymium iron 

boron (NdFeB) or Samarium cobalt (SmCo) is attached to 

the hollow piston casing. Material of permanent magnet 

must produce high magnetic field strength. The flat top 

surface of permanent magnet is made to face the cylinder 

head. The other side of piston is connected to Connecting 

rod. 

C. Connecting Rod and Flywheel 

The connecting rod and flywheel can be used as same as in 

IC engines without any modifications. The connecting rod 
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can also be made of non-magnetic material to avoid 

interferences of magnetic field. 

D. Electromagnet 

The electromagnet is an important component of this type of 

engines. Electromagnets are made by winding insulated 

copper wires over the cylinder. The copper wires are coated 

with varnish or wrapped with insulating tape. The 

electromagnet is energized, it produces magnetic field which 

called as the reciprocating motion of the piston. 

E. Battery 

Lead acid cell is the most commonly used type of battery 

when high values of load current is necessary. In this engine 

48V 10Ah or 20Ah lithium or a lead acid battery can be 

used. The minimal requirement of starter motor is around 

6V-12V, hence a 48V battery is enough to drive the engine. 

F. Relay 

A relay is an electrically operated switch. It controls the 

power supply to the electro magnet. 

Basically it is an electromechanical or electronic 

device through which a heavy load can be switched ON & 

OFF with nominal input of current and voltage. 

G. Speed Regulator 

Speed regulator is a device which is used to vary flow of 

current thereby varying speed of engine. An Electronic 

Speed Controller can be used to regulate the flow of current. 

An Electronic Speed Controller (ESC) is an 

electronic circuit used with a purpose to vary speed of this 

engine and also to act as a dynamic brake. An ESC is a 

standalone unit which plugs into receivers throttle control 

channel or incorporated on receiver to control the speed of 

engine. 

IV. CHARGING SYSTEM 

Generally in electric vehicles, charging of battery can be 

done with an electric grid. The concept of Grid-To-Vehicle 

(G2V) is a simplest process of integration of electric 

vehicle’s battery charging system with power grid which 

enables the flow of energy from power grid to batteries. 

Also battery can be charged with a Dynamo/ 

Alternator by engaging an alternator with the crankshaft or 

with the wheels. 

V. KEYPOINTS 

According to the power output required, number of batteries 

required increases. 

 Speed increases with increase in current. 

 Windings must be tight and machine wound. 

 Windings must be insulated to avoid drop of efficiency. 

VI. CONCLUSION 

The electromagnetic engine has various advantages over the 

internal combustion engines. The main advantage is, no fuel 

is being used in the engine. This results in no pollution 

which is very desirable in the present day situation. As there 

is no combustion taking place inside the cylinder there is 

only very little heat generation. This eliminates the need for 

a cooling system. 

As magnetic energy is being used, the need for air 

filter, fuel tank, fuel supply system, fuel filter, fuel injector, 

valves etc. are eliminated and the design of the engine is 

made simple. Also by the use of materials like Aluminum, 

titanium etc. we can reduce the weight of the engine. Also 

existing transmission systems can be used in the 

electromagnetic engine. Less noise is produce during 

working. 

The disadvantage of the electromagnetic engine is 

its high initial cost. The electromagnet and permanent 

magnet can be very costly. Also the power of the permanent 

magnet will decrease during time and the permanent magnet 

has to be replaced during regular intervals. The engine is not 

as flexible as the internal combustion engine. 
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