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Abstract— In this research the energy of permanent magnets 

is used for reducing the emission of diesel fuels. The rig type 

ferrite magnet is placed on the exhaust line in a bunch and the 

type of joint is an N-S-N-S type for containing the magnetic 

field on the particular area. The single-cylinder, four stroke 

diesel engines have 5 HP rated power and cool water is used 

for the experiment. The experiment is done with diesel fuel 

with magnet and without magnet on the same fuel. The load 

of the engine is varied manually. The exhaust gas analyzer is 

used to take the exhaust data. There is a variation in the CO, 

CO2, NOX and HC in comparison with magnetic field. Due 

to magnetic effect changes is there in the HC bond. The CO 

and HC emission are reduced. The NOx, CO2 increased due 

to the magnetic effect. 
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I. INTRODUCTION 

The fuel is very important for the engine. If we compare the 

engine with the human heart than the food for the human is 

the fuel. Without the food the blood cells are not made. The 

human takes the energy from the food such that the fuel gives 

the energy to the engine. Today the pollution generates 

various problems. The pollution from vehicles has begun to 

tell through symptoms like cough, headache, nausea, 

irritation of eyes, visibility problems. The major pollutants 

released as a vehicle/fuel emissions are CO, NOx, CO2, air 

Toxics namely benzene, aldehydes, 1-3 butadiene, lead, 

particulate matter, hydrocarbon, oxides of the sulfur gas and 

polycyclic aromatic hydrocarbons. There are predominant 

pollutants from diesel driven vehicles which are 

hydrocarbons and carbon monoxide, Oxides of nitrogen and 

particulates. So it is necessary to reduce these pollutants to 

protect the harmful effect these pollutants. From the different 

experiment, it is proved that there is an effect of the magnet 

on the emission of the engine. So the experiment is done with 

the diesel fuel with magnet and without magnet to know 

about the emission contains. 

II. LITERATURE REVIEW 

There is an effect on the exhaust due to magnetic field, but 

this magnetic effect is given on the fuel only. So there is not 

any research paper is available which is treated the exhaust 

gas through the magnet. Farisa et al. (2012) gave the idea 

about the magnetic effect on the engine performance on their 

research paper. The intention of that research was to 

manipulate the effects of Magnetic Field on Fuel 

Consumption and Exhaust Emissions in Two-Stroke gasoline 

Engine. Due to magnetic effect the CO2 percentage increased 

in the exhaust of petrol fuel. The change in fuel consumption 

was also in fewer amounts. So the magnetic effect on the 

gasoline was in fewer amounts [2]. Patel et al. (2014) noticed 

about the effect of magnetic field on the performance and 

emission of single cylinder four stroke diesel engines. The 

fuel consumption was directly affected by the magnetic effect 

and the CO2 emission was reduced. So The CO emission got 

reduced with the application of magnetic field at higher load. 

With the application of the magnetic field there was a 

reduction in fuel consumption at higher load. The reduction 

in HC and NOX were also there. It is convenient to use diesel 

fuel [1]. 

From the above research, it is proving that there is 

some effect of magnet on the exhaust gas. The magnetic 

effect is always there on the combustion of the fuel and 

exhaust when a magnet is placed on the fuel line.  

But there is also an effect on the exhaust gas when 

the magnet is placed on the exhaust pipe. 

III. EXPERIMENT SETUP 

Experiments were conducted on a single cylinder; 4-Stroke, 

water-cooled diesel engine of 5 HP rated power. The figure 

of the engine with magnet is shown in figure 1. The magnet 

is placed on the exhaust pipe. The water supply is also 

necessary for the experiments. 

 
Fig. 1: Finalized engine setup 

The rope brake dynamometer is used to change the 

load. The tachometer is used for measuring the RPM. If the 

RPM will higher than the engine is switched off through a 

knob. The fuel consumption is also noted. The experiment is 

done with diesel engine first without engine modification. 

The diagram of engine setup is shown in figure 2. 
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Fig. 2: engine setup without modification 

On the figure 2 the exhaust manifold is not covered 

by the magnetic field. The air enters from the air tank. After 

this first experiment the second experiment is done with the 

y grade ring type Ferro magnet which is placed on the exhaust 

manifold.  

The figure 3 is the diagram of the engine setup of 

2nd type. The fuel for the engine enters into the engine from 

the fuel tank. The fuel level is checked repeatedly in the fall 

tank. The exhaust is measured through an exhaust gas 

analyzer. 

 
Fig. 3: engine set up with a modification 

Engine specification is given in the table 1. 

Parameter Details 

Engine Single Cylinder High Speed 

Cooling Water cooled 

Bore × Stroke 80 mm × 110 mm 

Compression ration 16 : 1 

Maximum Power 5 HP or 3.7 kW 

Rated speed 1534 RPM 

Capacity 553 CC 

Table 1: Engine specification 

The fuel characteristics are also given in the table 2. 

Property Details 

Density @ 15 °C kg/m3 830 

Kinematic Viscosity, cst @ 40 °C 2 

Gross Calorific Value MJ/kg 46.5 

Flash point, °c 50 

Fire point, °c 56 

Sulfur content, % 0.045 

Ash content, % 0.01 

Carbon residue, % 0.35 

Aromatic content, % 26 

Table 2: Diesel specification 

The exhaust gas analyzer specifications are shown 

Table 3. The carbon monoxide, carbon dioxide, oxygen, 

nitrogen oxides, Lambda, etc. are measured by this exhaust 

gas analyzer. The CO, CO2 and oxygen are measured in the 

percentage, but the HC and NOX are measured in PPM.    

 
Table 3: Exhaust gas analyzer specification 

IV. EXPERIMENTAL PROCEDURE 

A. Without Engine Modification: 

The procedure of the experiment is very simple. First of all 

the engine is running for one hour to gain the ideal condition. 

The RPM of the engine is constantly up to the 1534. 

After that that the exhaust gas analyzer is switched 

on and make the setup of it. After that, the first set the 1 kg 

load on the rope brake dynamometer and the exhaust reading 

is taken by placing the probe in the exhaust pipe. 

After first reading, the engine load is changed and 

again the above procedure is repeated. The CO, CO2, NOx 

and HC emission are noted for the result.  

B. With Engine Modification: 

The exhaust pipe is magnetized by placing the magnet on it. 

The procedure of the experiment is same as above. 

First of all the engine is running for an hour to gain 

the ideal condition after that that the exhaust gas analyzer is 

switched on and make the setup of it. 

After that, the first set the 1 kg load on the rope brake 

dynamometer and the exhaust reading is taken by placing the 

probe in the exhaust pipe. 

After first reading, the engine load is changed and 

again the above procedure is repeated.  
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So that the exhaust gas data will get at the different 

engine loading condition. The CO, CO2, NOx and HC 

emission are noted for the result. 

V. RESULTS AND DISCUSSION 

From the different loading condition the exhaust is changed 

with magnet and without magnet. The different values of the 

exhaust gases are compared with graphical form are below. 

A. CO Emission: 

The exhaust data are taken from the exhaust gas analyzer. For 

the ideal condition the engine runs on the diesel fuel for an 

hour. Figure-4 shows the CO Vs.  Load graph. The CO 

measure is in percentage. The exhaust of the engine is 

reduced up to some instant by using the magnetic field. 

 
Fig. 4: CO Vs load graph with a constant RPM of 1534 

It is indicated in blue line in the graph. The CO 

emission is reduced with an increment of load without the use 

of the magnet 

B. HC Emission: 

The different exhaust gases are liberated from the exhaust. 

Here the data of the hydrocarbon are compared with magnetic 

field and without magnetic field. 

 
Fig. 5: HC Vs. load graph with a constant RPM of 1534 

By using the magnetic effect the HC content is 

decreased with the increment of the load. The load of the 

engine varies through the rope brake dynamometer. The HC 

emission is increased without use of magnet on it. 

 

C. CO2 Emission: 

The CO2 emission is also indicated in the exhaust gas 

analyzer. The CO2 increment or decrement with varying 

loading condition is understood by the graph 

 
Fig. 6: CO2 Vs. load graph with constant RPM of 1534 

Figure 6 shows the CO2 Vs Load graph. The CO2 

emission is increased with an increment of load, but by using 

the magnetic field the CO2 increment is more with increment 

of load. 

D. NOX  Emission: 

 
Fig. 7: NOx Vs. load graph with constant RPM 1534 

Figure 7 shows the NOx Vs Load graph. The NOx 

emission is increased with an increment of load, but by using 

the magnetic field the NOx increment is more than the normal 

operation (without using magnetic field). 

VI.  CONCLUSIONS 

It is concluded that by using a magnetic field, there is an 

effect on the exhaust. The CO, HC emission is reduced, but 

the CO2 and NOx emission is increased with increment of 
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load. The aim of this research is to reduce all quantities of the 

emitants but some pollutants are increasing, this is happening 

due to magnetic susceptibility of the different gases. The 

different gases have different magnetic susceptibility. The 

best result will obtain if the more precise instruments will be 

used. If the neobadium magnet will be placed on the exhaust 

pipe than also the changes are noticeable. The different fuels 

can also affected by this type of the effect. 
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