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Abstract 

           This paper represents an experimental investigation to evaluate the effect of 

magnetic field on exhaust emissions and engine performance of four-stroke, single 

piston spark-ignition engine working with (10% vol.)Ethanol-Gasoline blends. Carbon 

monoxide CO, carbon dioxide CO2 and unburned hydrocarbon HC are examined 

during running of the engine with and without the presence of magnetic coils. The 

engine performance parameters (brake power, brake specific fuel consumption and 

brake thermal efficiency) are investigated too .Two magnetic coils with different 

intensities (1000 and 2000 Gauss) were used . The magnetic coil is placed on the line of 

fuel supply before the carburetor. All tests were conducted at a wide open throttle 

(WOT) , compression ratio 10:1 , speed of  2000 rpm  and ignition timing ( between 5
0
 

and 30
0
 BTDC ) .  Results show a significant reduction in exhaust gas emissions when 

applying the magnetic field. A maximum reduction of 68.8 % of CO, 15 % of CO2 and 

42.5 % of HC are observed when using 2000 Gauss magnetic coil. Moreover, it was 

noticed that all engine-affecting parameters were improved. Running the engine with 

2000 Gauss and 10 vol.% ethanol-gasoline blends shows better results ( concerning 

pollution emissions and brake thermal power ) than 1000 Gauss magnetic coil . 

 

 اٌخي حعًّ بّصيج     حمٍيً أبعاد اٌٍّىراث اٌغاشيت ِٓ ِذسواث االدخساق اٌداخٍي

 اٌّّغٕظاٌىاشوٌيٓ  –يزأىي اال 

 زعد عٍي خٍيً

 . اٌّىصً –لسُ اٌهٕدست اٌّيىأيىيت    -وٍيت اٌهٕدست   -جاِعت اٌّىصً 

 اٌّسخخٍص

اٌّغٕاطيسي عًٍ أبعااد اٌٍّىرااث اٌغاشيات ِآ ِذسوااث االدخاساق يهدف هرا اٌبذذ إًٌ حمييُ ِدي حأريس اٌّجاي              

واشوٌيٓ . شًّ اٌبذذ اخخباز وّيت أبعاد غاشاث اوي اووسيد اٌىاازبىْ و راأي  -% ايزأىي 10اٌداخٍي اٌخي حعًّ بّصيج 

اطيسااي . حمياايُ   ا  اووساايد اٌىااازبىْ و اٌهياادزووازبىٔاث غيااس اٌّذخسلاات عٕااد اشااخغاي اٌّذااسن ِاال او باادوْ اٌّجاااي اٌّغٕ

اٌّذسن شًّ  يضا وً ِٓ اٌمدزة اٌفسٍِيت و ِعدي اسخهالن اٌىلى  إٌىعي و اٌىفا ة اٌذسازيت . حُ اسخخداَ ٔىعيٓ ِخخٍفي 

وااوض   وعاعا عٍاً خاظ حجهياص  2000وااوض   و اٌزاأي شادح)     1000اٌشدة ِٓ اٌٍّفاث اٌّغٕاطيسايت   اووي شادح)   

 وزة /  ليمات      بٕاااَ ةخذات خٕاك  2000جسياج واةات االخخباازاث عٕاد ساسعت  وزأيات ِمادازها   اٌىلاى  لباً اٌّبخاسة .  

 زجات .  ههاسث إٌخاااج أخفاعاا ٍِذىهاا  30إًٌ  5و بخغييس ولج بد  اٌمدح ِٓ  1اًٌ 10واسعت ٌٍّبخسة   ٔسبت أضغاط 

ديذ أخفض أبعاد غاش اوي اووسيد اٌىازبىْ بّمداز  ةي وّيت أبعاد اٌٍّىراث اٌغاشيت عٕد اسخخداَ اٌّجاي اٌّغٕاطيسي  

%  عٕد اسخخداَ 5 42%  و اٌهيدزووازبىٔاث غيس اٌّذخسلت بّمداز  15%  و غاش رأي اووسيد اٌىازبىْ بّمداز  6 66 

ِعدي  واوض   . إعاةت إًٌ ذٌه ةمد ٌىدظ حذسٓ واعخ ةي   ا  اٌّذسن ِزً اٌمدزة اٌفسٍِيت و 2000اٌٍّف اٌّغٕاطيسي  

واااشوٌيٓ  . بشااىً عاااَ ةمااد  وأااج وّياات  –اسااخهالن اٌىلااى  إٌااىعي و اٌىفااا ة اٌذسازياات عٕااد ِغٕ اات ِااصيج ولااى  ايزااأىي 

 واوض   .   1000واوض  الً  ِٕها عٕد اسخخداَ اٌٍّف    2000اٌٍّىراث اٌغاشيت إٌّبعزت عٕد اسخخداَ اٌٍّف اٌّغٕاطيسي  
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Introduction:   

                          Engines manufacturers worldwide concentrated their efforts to develop spark 

ignition engines with high thermal efficiency and low specific fuel consumption without 

violating the accepted level of emissions regulations. For the reduction of pollutant emissions 

, researchers have focused their interest on the use of bio-fuels to limit and decrease the 

greenhouse gases ( CO2 ) . The best candidate bio-fuels are alcohols, which can be blended 

with gasoline. Ethanol will probably be the most important alternative fuel since it has a 

higher octane number than gasoline. Adding ethanol to gasoline will increase the octane 

number and thus improve the performance of the vehicle. Today ethanol-gasoline blends with 

different percentages  are commonly used in various countries around the world, especially 

Australia ( 10% ), Brazil ( up to 25% ), Canada (10% ) , Sweden ( 5% ) and USA ( up to 10% 

). There still debate about whether, how and what extent ethanol in gasoline may affect the 

materials in the vehicle, cause excessive wear of parts in the fuel system, and engine. 

However, in the USA, car manufacturers have agreed that the use of gasoline with up to 10% 

ethanol will not affect the warranties of their vehicles [1]. 

        M. A. Cevez , F. Yuksel [2] ,investigated experimentally the effect of ethanol-unleaded 

gasoline blends on cyclic variability and emissions in an SI engine . Results showed that 

using ethanol-unleaded gasoline blends as a fuel decrease CO and HC emission concentration 

and the 10 vol.% ethanol in fuel blend give the best result . 

Abdel-Rahman and Osman [3] , found that the maximum improvement in engine indicated 

power occurred with a 10% ethanol blend when adapting variable compression ratio . 

Hassan S. Hamoody [4], in his MSc thesis showed that the best performance of the SI engine 

with little emission of pollutants was during operating the engine with compression ratio 

10:1, ignition timing ( 20
o
 BTDC ), equivalence ratio ( Ф=1 ) and engine speed at (2000 rpm) 

when using 10 vol.% ethanol-gasoline blends . 

Janezak and Krensel [5] , conducted an experimental test for treating gasoline with magnetic 

field for more efficient combustion and pollution .Their invention relates to permanent 

magnet units mountable as retrofit adaptors outside a fuel line without disconnection or 

modification of the fuel or ignition system .  

Charles H. Sanderson [6] , in his invention , showed  a method and apparatus for treating 

liquid fuel in an internal combustion engines by passing it through a magnetic field prior to 

mixing it with air in the carburetor or the fuel injector. 

Al-Dossary , Rashid [7] , in his Msc thesis , conducted an experimental research to study the 

effect of magnetic field on internal combustion engine with unleaded gasoline .Al-Dossary 

found that the effect of magnetic field on CO was the most significant at most engine's loads 

and speeds . 

Govendasamy and Dhandapani [8] , investigate experimentally the effect of using magnetic 

field on reduction of exhaust emissions in Bio-diesel engine with exhaust gas recirculation 

(EGR). They found  that with the presence of the magnetic field , a satisfactory reduction in 

CO and HC emissions with an increase of 5% in the brake thermal efficiency are obtained . 

          In the present study, 10 % by volume ethanol-gasoline blends was used in a single–

piston, four – stroke, water-cooled variable compression spark ignition engine supplied with 

Dc-dynamometer and on-line exhaust gas analyzer. The study concentrates on the effect of 

magnetic field ( two magnetic coils with different intensities  applied on the fuel supply line 

before entering the engine carburetor ) on exhaust gas emissions ( CO, CO2 & HC ) and 

engine performance ( brake power , brake thermal efficiency and specific fuel consumption) . 
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Experimental work: 

              Experiments were carried out on a single piston , four - stroke cycle , variable 

compression ratio spark ignition engine . The engine is operated at wide-open throttle (WOT) 

with an equivalence ratio of Ф=1. The compression ratio was adjusted to be 10:1 and ignition 

timing was varied from 5
0
 to 30

0
 BTDC with (5

0
) intervals .Engine speed was set at 2000 rpm 

. The engine was fueled by blends of 10 vol. % ethanol-gasoline. The gasoline which has 

been used was a leaded gasoline produced by Iraqi Northern Oil Company ( Beiji refinery) . 

Two magnetic coils with different intensities (1000 & 2000 Gauss) were used to treat the bio 

fuel before entering the carburetor of the engine.   

              Exhaust emissions gases (CO, CO2 and HC) were measured by using an on-line 

digital gas analyzer during all tests, with and without the presence of magnetic coils. Engine 

parameters such as brake power, brake specific fuel consumption and brake thermal 

efficiency were studied too .Figure [1] shows a schematic arrangement of the engine test bed 

. 

 

 

 

 

 

 

 

 

Results and Discussion:  

                     Exhaust gas emissions and engine performance were investigated with the use of 

a blend of 10% vol. ethanol – gasoline ( leaded ) and magnetic coil applied to  the line of fuel 

before entering the carburetor at engine speed of 2000 rpm, compression ratio of 10:1 and 

wide open throttle (WOT) . All tests were carried out either with the presence of 1000 gauss 

magnetic coil, 2000 gauss coil or without the magnetic effect. Figure (2) shows the variations 

of carbon monoxide CO emissions with ignition timing. A significant reduction of 68.8 % in 

CO was found to be at 30
0
 BTDC, when using 2000 Gauss, while, the maximum reduction 

when using 1000 Gauss was 50 % at 25 and 30 degrees BTDC. Carbon dioxide CO2 was 

reduced by 15 % at 25
o
 BTDC and 3.7 % at 15

o
 BTDC, when using the magnetic coils with 

intensities of 2000 Gauss and 1000 Gauss respectively as shown in figure (3).  A good 

improvement in unburned hydrocarbons HC emissions were found when applying the 

magnetic field. Figure (4) shows that the maximum reduction in HC was 42.5 % at 15
o
 BTDC 
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with a magnetic coil of 2000 Gauss. Using a magnetic coil of 1000 Gauss showed a reduction 

of 12.5 % at 15
o
BTDC. 

                    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  Using the magnetic field with ethanol-gasoline blends improves the engine performance 

parameters too. Figure (5) shows the relation between brake thermal power and engine 

ignition timing. Thermal power was improved by 8.6 % at 20
o
 BTDC when using the 2000 

Gauss coil, while implementing 1000 Gauss coil showed a 4.4 % increment in thermal power 

at 10
o
 BTDC .    It can be seen from figure (6) that the specific fuel consumption is decreased 

nearly by 8.6 % at 20
o
 BTDC when a magnetic coil of 1000 Gauss is used ; however , this 

reduction was measured to be approximately by 3.2 % at 20
o
 BTDC when a magnetic coil of 
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2000 Gauss was used . Figure ( 7 ) showed that the thermal efficiency increased by 4.4 % at 

10
o
 BTDC and 3.6 % at 20

o
 BTDC when applying 1000 Gauss and 2000 Gauss respectively . 

Exhaust gases temperature have been measured during all tests .Results show a small effect 

of magnetic field on exhaust temperature . Figure   ( 8 ) shows the relationship between 

exhaust gas temperature and ignition timing for the same engine operating conditions. Results 

indicate that the maximum increase in exhaust gas temperature was nearly by 1.5 % at 20
o
 

BTDC for 1000 Gauss coil , while applying 2000 Gauss showed a maximum decrease of   2.9 

% at 25
o
 BTDC . 
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            With the presence of magnetic field , the internal energy of the fuel increases which 

means that molecules fly apart easier , join with oxygen easier and burn more completely . 

The magnetic field can change the spin state of hydrogen molecules in the fuel ( converted 

from para–hydrogen to ortho–hydrogen ) which greatly enhances the energy of the atom and 

increases fuel reactivity leading to higher engine output , better fuel economy and lower 

amount of hydrocarbons and carbon monoxide in the exhaust . 

Conclusions:  

                       The experimental investigation conducted in this work indicated that 

applying a magnetic field to the fuel supply line of an internal combustion engine working 

with blends of 10 % vol. ethanol-gasoline (leaded) is an effective way to reduce the pollutants 

emissions in the exhaust gases. Implementing a 2000 Gauss magnetic field leads to a 

reduction of 68.8 % at 30
o 

BTDC in carbon monoxide CO emission, a 15 % at 25
o 

BTDC 

reduction in CO2 and a 42.5 % at 10
o 

BTDC reduction in the unburned hydrocarbons HC 

combined to an increase in engine performance ( 8.6 % increment in brake thermal power, 

3.2 % reduction in BSFC and 3.6 % increment in thermal efficiency ). The exhaust gas 

temperature were slightly affected by the magnetic field. Running the engine with 1000, 

Gauss coil shows better results concerning brake thermal efficiency and brake specific fuel 

consumption than that with 2000 Gauss. 

          Finally, it can be concluded from the experimental results shown that reduced 

emissions of pollutants as well as improved fuel combustion , increased engine power and 

reduced fuel consumption for ethanol-gasoline engine as a consequence of magnetic fuel 

treatment are feasible . 
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