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Abstract— The world is facing major problems like 
conventional fuel crisis, search for best replacement of 
convention fuel and emission from automobile. Most of 
alternative fuel technologies are under development right 
now. The best replacement for petrol and diesel will take 
time to commercialize at affordable rate.Possible solutions 
in case of petrol engine to improve performance and reduce 
emissions are to run engine at leaner or at stoichiometric air 
fuel ratio and to burn fuel completely inside the combustion 
chamber. This is possible by providing sufficient pure and 
clean air without restriction and by providing proper spark at 
perfect timing with required intensity or energy. These can 
be achieved doing modifications in air intake system and 
Spark ignition system. In this investigation different spark 
plugs and air filters are tested on engine for fuel 
consumption, power, torque and emission. By measuring 
and analyzing parameters would lead to the best 
performance spark plug and the best performance air filter 
which could replace the conventional one. That best 
performance air filter and spark plug reduces fuel 
consumption, improves fuel economy, improves 
performance of engine and reduces emission without any 
harm to engine. 

Keywords: Air Filter, Spark Plug, Iridium Spark Plug, 
Cotton Gauze Air Filter. 

I. INTRODUCTION 
In recent years, legislative and market requirements have 
driven the need to reduce fuel consumption while meeting 
increasingly stringent exhaust emissions. Furthermore, a 
viable alternative to I.C. engine or alternative fuels not 
appointed by the common population because of speed and 
distance travel limitations. This trend has dictated increasing 
complexity in automotive engines and new approaches to 
engine design. A key research objective for the automotive 
engineering community has been to develop efficient, 
environment friendly, cost-competitive, production-feasible 
power train.  

If we can achieve complete combustion at every 
cycle of internal combustion engine then fuel consumption 
and emission both problems are easily curable. For complete 
combustion in case of gasoline engine can be achieved by 
using proper air intake system and ignition system means by 
controlling intake air and spark. 

The role of fine, more efficient, engine filtration 
has mainly increased because of new engine exhaust 
particulate and evaporative emission regulations and the 
introduction of new international test standards that focus on 

the sizes of dust particles that penetrate the filter. Moreover, 
tighter tolerances and the use of on-board engine controls 
have dictated higher efficiency to decrease the probability of 
engine failure due to frictional wear and abnormal mass 
flow sensor operation caused by contaminate. Engine 
lifetime, fuel consumption, and engine emissions greatly 
depend on the design of all engine filtration systems that are 
functionally connected. To meet these high expectations, 
filter development has become most vital development 
sector in automotive field. 

To fulfill future emission laws and to minimize fuel 
consumption, high demands are made also for spark plugs. 
Modern engine concepts like multi-port fuel injection and 
direct fuel injection exhibit extremely high flow velocities 
of up to 30 m/s compared to around 10 m/s for port fuel 
injection engines. At such high flow velocities the spark will 
bow-out considerably. Thus, “quenching” losses through the 
electrodes due to heat dissipation from the spark plasma and 
the flame kernel are almost negligible. This makes it 
possible to realize a smaller electrode gap, which means a 
lower ignition voltage as well as a larger center electrode 
diameter. To meet these high expectations, spark plug 
development has become most vital development sector in 
automotive field. 

II. EXPERIMENTAL SET UP AND PROCEDURE 
In this experimental study, the results are obtained from 
running a 1.0 Liter, 4- cylinder spark ignition multi-port fuel 
injection (MPFI) engine. Fuel used in experiment is gasoline 
(petrol). Performance and emissions results were recorded 
under steady state operating conditions. A comparative 
evaluation of the performance and emission characteristics 
of three different air filters and three different spark plugs 
had been performed on the same engine. There were no 
major modification done on engine except air filter and 
spark plugs. The engine was operated at constant speed with 
a variable throttle position to evaluate the effect of load on 
performance and exhaust emission. 

Test Rig:For the experiment and testing work, the engine is 
installed in a suitable foundation to sustain the vibration 
load. The output of engine shaft is coupled to the electric 
generator dynamometer which is capable of imposing a 
resistance to the rotation of shaft. The engine is furnished 
with the necessary services such as fuel and lubricating oil 
supplies, cooling water circulation, ignition systems and 
exhaust systems so that prolonged running of the engine 
under load is possible. It is also equipped with the suitable 
measuring instruments for the measurements of required 
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parameters and means for adjustments of operating loads. 
Such an arrangement is referred to as an engine test ring. In 
this experiment, 4 stroke 4 cylinder 1.0L petrol engine test 
rig with electrical dynamometer is used. The Test Rig 
enables to determine I.H.P., B.H.P specific Fuel 
consumption, Air fuel ratio volumetric efficiency and heat 
balance sheet at different loads and speeds. 

 
Fig. 1: layout of 4 stroke 4 cylinder MPFI engine test rig 

Combination of Air Filters and Spark Plugs used for 
Experiment: 

There are many types of engine air filters available in 
market. Among them in this experiment Following three air 
filters are used in this experiment. 

 Paper Air Filter 
 Foam Air Filter 
 Cotton Gauze Air Filter 

There are many types of spark plugs available in market. 
This experiment is done on following three spark plugs. 

 Nickel Spark Plug 
 4-Tip (Ground) Spark Plug 
 Iridium Spark plug 

Total nine combinations of air filters and spark plugs are 
made for experiment and analysis of experimental data and 
all nine combinations are shown in Figure Base 
Combination is paper filter and nickel spark plug. 

 
Fig. 2: combination of air filters and spark plugs for 

experiment 

 Experimental Procedure: A.

There are total nine sets of air filters and spark plugs on 
which experiment and testing is done in this research work. 

1) The engine was started by the starter motor. The speed 
was adjusted exactly to 1500 rpm through throttle or 
accelerator wire attached to a screw. 

2) Before starting of the test, the engine was run for 20 
minutes to get stabilization and thereafter stabilization 
period of 20 minutes was allowed in subsequent testing. 
At first, the tests were conducted using paper filter and 
nickel spark plugs provided by manufacturer of engine. 

3) Load was varied from 1 kW to 10kW and engine speed 
was kept constant about 1500 rpm. 

4) At each load engine speed, time for 30 cc fuel 
consumption, difference in U-tube manometer, voltage, 
current, HC Emission and Co Emission are recorded. 

5) Same procedure is followed for testing on each nine set 
of air filter and spark plugs and data are recorded. 

6) Results of all nine set of testing are compared for engine 
performance and emission characteristics. 

III. RESULT AND DISCUSSION 

 Effect on Brake Specific Fuel Consumption (BSFC):  A.
Maximum brake specific fuel consumption 0.3517 kg/kW hr 
was for paper filters and nickel spark plug which is provided 
by the engine manufacturer. Cotton gauze air filter and 
iridium spark plug has minimum 0.2913 kg/kW hr BSFC 
with reduction of 17.1 %. As compared to paper air filter 
and nickel spark plug.  

 

Combination BSFC 
Kg/kW hr 

% Reduction in 
BSFC 

Paper air filter and nickel spark plug 0.3517 - 
Paper air filter and 4-tip spark plug 0.3379 4 

Paper air filter and iridium spark plug 0.3123 11.4 
Foam air filter and nickel spark plug 0.3367 5.7 
Foam air filter and 4-tip spark plug 0.3256 8.5 

Foam air filter and iridium spark plug 0.3056 14.2 
Cotton gauze air filter and nickel spark 

plug 0.3232 8.5 

Cotton gauze air filter and 4-tip spark 
plug 0.3012 14.2 

Cotton gauze air filter and iridium 
spark plug 0.2913 17.1 

Table. 1: Compression of Nine Combination for BSFC 

 
Fig. 3: bake specific fuel consumption of all nine 

combination of air filters and spark plugs at 1500 rpm 

BSFC of foam Filter and iridium spark plug is 0.3056 
kg/kW hr with reduction of 14.2 %.  
From table 1 and figure 3 found that reduction of BSFC for 
iridium spark plug is ranging from 11.4% to 17.1%. 
Reduction of BSFC for 4-tip spark plug is ranging from 4% 
to 14.2%. Reduction of BSFC for Nickel Spark Plug is 
ranging from 0% to 8.5 %. 
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 Effect on Thermal Efficiency:  B.
Thermal efficiency of an engine is defined as the ratio of the 
output to that of the chemical energy input in the form of 
fuel supply. It is the true indication of the efficiency with 
which the chemical energy of fuel is converted into 
mechanical work. Thermal efficiency also accounts for 
combustion efficiency, i.e., for the fact that whole of the 
chemical energy of the fuel is not converted into heat energy 
during combustion. Ignition system is playing vital role in 
combustion process of any spark ignition engine. Three 
different spark plugs used in experiment produce different 
intensity of spark and combustion quality is affected by the 
intensity of spark and temperature of spark.  

 
Fig. 4: thermal efficiency of all nine combination of air 

filters and spark plugs at 1500 rpm 

Form figure 4 highest 27% brake thermal efficiency is 
achieved by set of cotton gauze air filter and iridium spark 
plug at load of 10 kW at 1500 rpm. At same condition 
conventional paper air filter and nickel air spark plug 
achieved 23%. Iridium spark plug produces the best spark 
for proper combustion and improves thermal efficiency of 
engine. The small diameter of center electrode and low 
resistance enhances the spark intensity at same secondary 
voltage. 

 Effect on Volumetric Efficiency: C.
Volumetric efficiency is directly proportional to mass air 
flow rate. So as the mass air flow rate increases volumetric 
efficiency increases.  

 
Fig. 5:  volumetric efficiency of all nine combination of air 

filters and spark plugs at 1500 rpm 

Volumetric efficiency also little bit depends upon load on 
engine. As the load on engine increases volumetric 
efficiency increase up to certain limit. At some specific 
amount of load volumetric efficiency slightly decrease. 

From figure 5 highest 77% volumetric efficiency is 
achieved by set of cotton gauze air filter and iridium spark 
plug at load of 10 kW at 1500 rpm. At same condition 
conventional paper air filter and nickel air spark plug 
achieved 69%. In between highest and lowest 75% 
volumetric efficiency is achieved by set of foam filter and 
iridium spark plug. Cotton gauze filter provides good breath 
to engine. 

IV. CONCLUSION 
Three different air filters and spark plugs were tested on 1.0 
liter spark ignition gasoline fuelled MPFI engine to 
determine the effect of different type of air filters and spark 
plugs on performance parameters and emission. 
The results obtained for optimized combination of cotton 
gauze air filter and iridium spark plug are compared with 
paper air filter and nickel spark plug (base combination) 
provided with engine by engine manufacturer. 
1) 77% Maximum volumetric efficiency is achieved by 

cotton gauze air filter and iridium spark plug. 
Volumetric efficiency was increased by 11% for cotton 
gauze air filter with use of iridium spark plug. 

2) Combination of cotton gauze air filter and iridium spark 
plug has achieved 27% break thermal efficiency, where 
at same condition combination of paper air filter nickel 
spark plug has achieved 23%. The brake thermal 
efficiency was increased by 3% for cotton gauze air 
filter and iridium spark plug. 

3) BSFC was reduced from 0.727 kg/kW hr to 0.635 
kg/kW hr means increment of 11% noticed for cotton 
air filter and iridium spark plug and more fuel saving 
than conventional system. 
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