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Abstract

The aim of this study is to investigate the effect of the magnetized fuel on the perfor-
mance of spark ignition engine. The engine performance was observed by examining the
engine brake power (BP) , thermal efficiency , specific fuel consumption (SFC) and exhaust
emissions .The fuel is subjected to a magnetic field which is placed to fuel supply line to mag-
netize the fuel before admitted to the engine cylinder. Two types of magnetic coils were adopt-
ed in this study, the first one with 1000 Gauss and the second with 2000 Gauss. Experimental
tests were conducted at a speed of 2000 rpm , compression ratio 8 , wide open throttle (WOT)
and ignition timing was set between 5° and 30° BTDC . The results show a significant im-
provements in engine performance, the thermal efficiency and engine power increased by (4
%) and (3.3 %) respectively when a magnetic coil of 1000 Gauss is used, and a reduction in the
specific fuel consumption by (12.8 %) was achieved. However, when the magnetic coil of 2000
Gauss is used the brake power is increased nearly by (16.4 %) , thermal efficiency showed an
improvement nearly by (7.6 %) , while the specific fuel consumption is decreased by (21.3 %)
with respect with no magnetic field case . The exhaust gas emissions show a reduction nearly
by (80 %) of CO and by (44 %) of HC when the magnetic coil of 1000 Gauss is used. A further
reduction nearly by (90 %) of CO and by (58 %) of HC is obtained when the magnetic coil of
2000 Gauss is used .
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Introduction:

Internal combustion engines represent the main sector of hydrocarbon fuel
consumption. On the other hand , as the fuel prices have increased sharply in the past few years
due to high demand which reached up to $80 per a barrel , therefore , engineers and researchers
are now interested in improving engines performance ( increasing power output and reducing
fuel consumption) in addition to reducing exhaust emissions . Researchers carried studies on
using alcohols as a suitable alternative fuels because they are made from renewable sources ,
such as various grown crops and even waste products .

Hsieh , Chen , Wu and Lin ,[1] investigated experimentally the engine performance and
emission of a spark ignition engine using ethanol-gasoline blend fuels in ratios of 5% , 10% ,
20% and 30% . The results showed that with increasing the ethanol rate, the heating value of the
blended fuels increased .They found that using the ethanol-gasoline blended fuels the engine
torque and specific fuel consumption slightly increased .Abdel-Rahman and Osman [2] conduct-
ed performance tests on a variable compression ratio engine using different percentages of
ethanol in gasoline up to 40%.They found that the best compression ratio are 10, 11 and 12 for
20% , 30% , and 40% ethanol to give maximum indicated power respectively .Al-Baghdadi [3]
investigated the performance of a spark ignition engine using hydrogen and ethanol as supple-
mentary fuels . In their experiments, addition 8 mass% of hydrogen and 30 vol. % of ethanol
into the gasoline resulted in 58.8% reduction in specific fuel consumption. In addition the power
output and engine thermal efficiency increased by 4.72% and 10.1 % respectively.

Koenig, Lee and Bernhardt [4] , studied the technical and economical aspects of methanol as
automotive fuel . From their results conducted on a single cylinder engine and using methanol-
gasoline blend as alternative fuel for motor vehicles, they found that such a mixture improved
energy utilization, increased engine output , and improved knock resistance .
Huanran and Rui [5] found that by mixing 5-30 vol.% of pure methanol with commercial gaso-
line and treating the mixture in an electrical field at 6-35 V and 0.1-30 MHz for 10-50 min. , the
mixed fuel is superior in combustion efficiency at low NOy emission.
Govendasamy and Dhandapani [6] studied the effect of using magnetic field on reduction of
NOy emission in Bio-diesel engine with exhaust gas recirculation. They found that with the
presence the magnetic field the brake efficiency increased by 5% and the values of CO and HC
got reduced.
Janezak and Krensel [7] conducted an experimental test for magnetic power for treating fuel
lines for more efficient combustion and less pollution. Their invention relates to the control of
combustion and pollution by means of magnetic field processing of fuel lines at pre-combustion
sites .

In the present study, two magnetic coils with different intensities were used to magnetize
the fuel before entering the engine carburetor of a variable compression , single cylinder , 4-
stroke cycle , water cooled ,electrically loaded spark ignition engine [ type TD 43] as shown in
figure (1) . The study concentrates on engine performance by examining the brake power , fuel
consumption , brake thermal efficiency and exhaust emissions .

Experimental Work:

A single cylinder, four - stroke cycle, variable compression ratio spark ignition engine
is used in the present study. Its compression ratio is adjusted to be 8:1, and engine speed was set
for 2000 rpm. The engine running at wide open throttle (WOT) at an equivalence ratio of ®=1.0
,and ignition timing was varied from 5° to 30° BTDC at a step of 5° each time .The fuel type
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used was a leaded gasoline which is available at local fuel stations which is produced by North-
ern Oil Company ( Beiji refinery ) .

Engine performance including brake power, brake specific fuel consumption and
thermal efficiency are studied using leaded gasoline with magnetic effect, and without magnetic
effects . 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 . One of the coil with intensity of 1000 Gauss and the second with 2000 Gauss as shown
by the schematic diagram of engine given in figure (2) .
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Figure 1. Schematic diagram for magnetic coil installation .
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Figure 2 . Schematic diagram of engine test bed

Results and Discussion:

Spark ignition engine performance and its emission were studied using leaded
gasoline fuel when magnetic field is used. Figure ( 3 ) shows the relationship between brake
power and ignition timing for three different tests , without applying magnetic field , with
magnetic coil of intensity of 1000 Gauss and finally with magnetic field of 2000 Gauss . The
maximum brake power was found to be at 20° BTDC for both coils . The percentage of brake
power improvement was found to be (3.3 %) and (16.4 %) when magnetic coils (1000) and
(2000) Gauss are used respectively.
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Figure 3. Variation of brake power with ignition timing

Figure (4) shows the relationship between specific fuel consumption and ignition timing at
engine speed of 2000 rpm and compression ratio of 8. It can be seen that the specific fuel con-
sumption is decreased nearly by (12.8 %) when a magnetic coil of 1000 Gauss is used; however,
this reduction was measured to be approximately by (21.3 %) when a magnetic coil of 2000
Gauss is used.
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Figure 4. Variation of BSFC with ignition timing

The thermal efficiency also showed a good improvement when a magnetic coil is applied,
results given in figure ( 5 ) , indicates that the thermal efficiency increased nearly by (4 %) and
(7.6 %) for coil 1000 Gauss and 2000 Gauss respectively .

Moreover, the exhaust gases temperature also show a good improvements. Figure (6) shows the
relationship between exhaust gas temperature and ignition timing for the same engine operating
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conditions ( r = 8 , sp = 2000 rpm , ® = 1.0 ) for all cases . Results indicate that exhaust gas
temperature decrease nearly by (5.7 %) and (8.6 %) for coils 1000 and 2000 Gauss respectively.
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Figure 5. Variation of thermal efficiency with ignition timing
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Figure 6. Variation of exhaust gas temperature with ignition timing

Finally, implementing a magnetic field on the pathway of engine fuel was found to have a
significant influence on the amount of emission. Results show that both carbon monoxide (CO)
and hydrocarbon (HC) emissions have been reduced. Figure (7) shows that hydrocarbon is
decreased nearly by (45 %) and (58 %) when magnetic coils 1000 and 2000 Gauss are used
respectively. Figure (8) shows that carbon monoxide emission is reduced nearly by (80 %) and
(90 %) for both coils respectively.
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Figure 8. Variation of CO with ignition timing
Conclusions:

From the experimental results that have been obtained in the present study for
spark ignition engine performance running on leaded gasoline with and without subjected to
magnetic field ; the following conclusion can be stated and as follows :
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I- Results show that brake power increased due to placing magnetic coil before the engine
carburetor to magnetize the gasoline fuel before entering the engine cylinder. It is also
found that the power increases as the intensity of magnetic field increases too.

2- With regard to the specific fuel consumption, it be seen that the magnetic field has posi-
tive effect on it. This means that specific fuel consumption decreases as the magnetic
field intensity increases.

3- The thermal efficiency was improved relatively with the magnetic field intensity.

4- Focusing on emission , it was found that CO and HC emission decrease due to using of
magnetic field to magnetize the fuel before admitting to the engine cylinder .

5- Finally, it can be concluded that using magnetic field with high intensity has a positive
effect on spark ignition engine performance and emission.
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