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Abstract— The combustion efficiency in most internal 

combustion engines\petrol engines\diesel engines do not 

exceed (90%) so that part of the fuel does not burn and 

comes out with the exhaust gases, leading to increase 

flowing fuel consumption and increasing emissions in the 

atmosphere.  Therefore, several work have been made to 

increase the combustion efficiency engine and reduce 

emissions through engine exhaust. In this era of increasing 

fuel prices, here a device called Magnetic Fuel Energizer 

help us to Reduce Petrol /Diesel / consumption in IC 

engines and reduces exhust emission gases. When fuel flow 

through powerful magnetic field created by Magnetic Fuel 

Energizer, the hydrocarbons change their orientation and 

molecules   in terms change their configuration. Due to 

which molecules get   realigned, and actively interlocked 

with oxygen during combustion to produce a mear complete 

burning of fuel in combustion chamber. As a result it gives 

more complete burning of fuel in the combustion chamber 

of the engine and reduces amount of exhaust gases through 

emission system of engine. 
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I. INTRODUCTION 

In India, the use of vehicles increases in huge amount over 

the last few years. In internal combustion engine, ge fuels 

are use in the form of liquid and they do not combust until 

they are vaporized and mixed with air. In internal 

combustion engine, decrease in efficiency, clogs stalling, 

and loss of horsepower due to fossil fuels that leave a 

natural deposit of carbon residue Most fuels for internal 

combustion engine are liquid, fuels do not combust until 

they are vaporized and mixed with air. Most emission motor 

vehicle consists of unburned hydrocarbons, carbon 

monoxide and oxides of nitrogen. Unburned hydrocarbon 

and oxides of nitrogen react in the atmosphere and create 

smog. Smog is prime cause of eye and throat irritation, 

noxious smell, plat damage and decreased visibility. Oxides 

of nitrogen are also toxic. 

Generally fuels for internal combustion engine are 

compound of molecules. However these molecules have not 

been realigned, the fuel is not actively inter locked with 

oxygen during combustion, the fuel molecule or 

hydrocarbon chains must be ionized and realigned. The 

ionization and realignment is achieved through the 

application of magnetic field created by ‘Fuel Energizer’. 

An objective of the Magnetic fuel energizer is to provide 

significantly improved molecular excitement and turbulence 

in a petroleum/diesel based fuel so that re-polymerization is 

more effectively resisted and improved fuel efficiency is 

achieved. 

A. What is Magnetic Fuel Energizer? 

A magnetic fuel energizer is nothing but a magnet which is 

used to alter atomic construction and organize fuel 

molecules of fuels so that proper combustion occur in I.C. 

engine/automobile. As magnetic field is applied to ionizing 

a fuel feed to the combustion chambers which enhance 

combustion process and gives out lower emission and 

improved mileage6. Magnetic field applied to fuel line 

atomizes fuel properties which get adhere to more oxygen 

molecules and enhances fuel air mixture.  In 1989, Hans 

Dehmelt of university of Washington was awarded noble 

prize in physics for his great contribution in fundamental 

properties of electrons. According to that electrons having 

ability to store up energy within itself similar to flywheel 

called spin. When it provides small amount of magnetic 

field, it absorb the energy and properties will change which 

is based on the below theories i.e. Chemistry theory – 

Covalent bond, Physics theory – Barnett effect, Math’s 

theory – Quantum mechanics. 

B. Parameter of Magnetic Fuel Energizer: 

Various parameters affecting the efficiency of fuel 

combustion are as follows 

 Installation Position: It is just before the carburetor or 

injector on inlet pipe or housing for maximum 

alignment & maximum effect. 

 Polarity of magnet: Fuel line is magnetized by South 

Pole and airline is magnetized by North Pole. Such 

polarity burns more completely, producing higher 

engine output, better fuel economy, and more power 

and most important reduces pollutants. The main 

advantage of such opposite polarity dissolves the carbon 

built up in carburetor jet, which helps to clean engine 

parts from carbon deposites and increases engine life. 

 Diameter of MFE device: Better results will  obtained, 

if diameter is same or close to the piping system. 

 Length of MFE: It will depend upon the volume of fluid 

to be treated and intensity of treatment.  

 Selection of permanent magnet: ferrite and neodium 

magnet gives good results but neodium magnet gives 

better results. 

 Magnetic strength: The strength of magnet depends on 

engine size. The magnetic flux density to be imparted to 

fuel widely varies depending upon fuel, air or stream, 

combustion equipment & its condition.  

C. Working Principle 

Hydrogen occurs in two forms. One is Para which is 

normally occurs in fuels, second is ortho which achieved by 

applying magnetic field. The ortho form of hydrogen is 

achieved by application of strong magnetic field along the 

fuel line. In the para form of Hydrogen molecule, which 
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occupies the anti-parallel rotation, the spin state of one atom 

relative to another is in the opposite direction, therefore it is 

diamagnetic. In the ortho molecule, occupies the parallel 

rotation, the spin state of one atom relative to another is in 

the same direction as shown in Fig, therefore, it is 

paramagnetic 

 
Fig. 1: Schematic view of Spin isomers of molecular Para 

and Ortho state of Hydrogen 

 
Fig. 2: (a) Para state and (b) Ortho state of Hydrogen 

When the fuel passes through a magnetic field, 

created by the strong permanent magnets, due to that 

magnetic field hydrocarbon change their orientation and 

convert from para state to ortho state. In ortho state inter 

molecular force is considerably reduced and increase space 

between hydrogen. This hydrogen of fuel actively interlocks 

with oxygen and producing a more complete burn in the 

combustion chamber[4]. The magnetic field helps to 

disperse oil particles and to become finely divided.Figure.2 

shows the schematic view of para state and ortho state of 

Hydrogen of clusters of hydrocarbons changed with the 

influence of magnetic field and they are more dispersed. 

II. OBJECTIVES 

 Increase fuel economy per litre 

 Reduce knocking and detonation in engine 

 Reduce engine noise 

 Decrease emission of exhaust gases 

 Smooth running, long term maintenance free engine. 

 More complete burning of fuel in combustion chamber 

of engine by proper air- fuel mixture 

 More mileage due to complete burning  of fuel 

III. METHODOLOGY 

The four stroke single cylinder diesel engine test rig will be 

prepared to run for all test. The setup consists of an engine, 

an Eddy current dynamometer, and an exhaust gas analyser. 

Magnetic coil just installed before the injector on inlet pipe 

or housing for maximum alignment & maximum effect.Two 

types of magnetic coils were used to magnetize the fuel 

before entering the engine cylinder. This was done with aid 

of electric magnetic coil which is placed on the pathway of 

fuel, approximately at one meter before the carburetor 

system, to ensure that magnetizing takes place. The fuel 

system is designed to facilitate for accurate measurement of 

the fuel flow rate. The fuel consumption is measured 

directly by using the burette method. The fuel consumption 

will be measured at different engine loading conditions and 

exhaust gas measured by Exhaust gas analyzer. Engine 

performance including brake power, brake specific fuel 

consumption and thermal efficiency are studied using leaded 

gasoline with magnetic effect and without magnetic effects. 

This procedure was done twice one for without magnet 

installation and other for with magnetic coil installation and 

results will be compared. The magnet for producing the 

magnetic field is oriented so that its South Pole is located 

adjacent the fuel line and its North Pole is located spaced 

apart from the fuel line. Magnetic fuel conditioner is used to 

maximize the mileage by using less diesel fuel. In other 

words, magnetic fuel saver able to reduce the diesel 

consumption in the diesel engine. Diesel fuels is in the form 

of liquid when it’s in the oil tank and the important point is 

fuel will only combust when they are vaporized and mixed 

with the air. Thus, something has to be done to break the 

particles into finer tiny particles to improve the combustion. 

Magnets help to ionize the fuel . Fuel is basically from the 

groupings of hydrocarbons. When the molecules of 

hydrocarbon flowing through a magnetic field, it changes 

their orientation in the direction opposite to the magnetic 

field. Thus this results in changes of molecule configuration 

and weakens the intermolecular force between the 

molecules. In other words, magnetic field actually disperses 

the molecules into more tiny particles and making the fuel 

less viscous. 

 
Fig. 3: 

IV. EXPERIMENTAL SET UP & PROCEDURE 

 
Fig. 4: 

A. Procedure: 

1) First check all connections. 

2) Filled fuel tank with petrol. 
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3) Fuel weight measuring unit ON. 

4) Cooling water pump started 

5) EPA software is started. 

6) Load indicator paneL ON 

7) Ignition switch on. 

8) Interfaced software system on. 

9) Engine started. 

10) Accelerated engine . 

11) Set the load for observations. 

12) Select rpm for that load. 

13) All readings recorded in respective observation tables. 

14) 14.Insert Exhaust gas analyzer sensor in the engine 

exhaust gas pipe , measure all emissions. 

15) 15.Then change the load and again record all 

measurements. 

16) 16. Repeat the procedure for different magnet. 

17) 17.Compare the result without magnet and with magnet 

and plot result. 

V. RESULT  

A. Effect of Magnetic Field on Specific Fuel Consumption: 

Fuel consumption of engine was less when the engine with 

magnet than that without fuel magnet at higher load. Always 

less amount of fuel was consumed with the fuel with 

magnetic field. The SFC vs LOAD graph is as shown in fig 

 
Fig. 5: Variation of Specific fuel consumption with load 

B. Effect of Magnetic field on Brake Thermal Efficiency: 

With application of magnetic field Brake Thermal 

Efficiency Increases compare to without magnetic field. 

 
Fig. 6: Variation of Brake Thermal Efficiency with load 

Magnetic field effect on Nox emissions 

The NOx emission gets decrease with the 

application of magnetic field as compared to the NOX 

without magnetic field. The NOx emissions are decrease 

around 27.7% at average of all loads. 

 
Fig. 7: Variation of NOx(ppm) with load 

C. Magnetic Field Effect on HC Emissions: 

Fig.8. the effect of magnetic field on HC emissions. The HC 

emissions are decrease around 30% at average of all loads. 

 
Fig. 8: Variation of HC (ppm) with load 

D. Magnetic Field Effect on CO Emissions: 

The effect of magnetic field on CO emissions reduced as 

compared to the CO emissions without magnetic field. 

 

VI. CONCLUSION 

From the experiment result it is clear that the brake thermal 

efficiency of engine increases with magnetic fuel energizer 

i.e. with the application of magnetic field compare to 

without magnetic field .Application of magnetic field also 

decrease specific fuel consumption of engine. There is 

significant amount reduction in the exhaust emissions gases 

at all load condition in both neodium and ferrite magnets but 

among them two neodium magnet gives better results. The 

effect of magnetic field reduces percentage of exhaust 
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emission gases through engine exhaust system. There is a 

reduction in emission of HC, CO, NOx etc. 
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