
IJSRD - International Journal for Scientific Research & Development| Vol. 3, Issue 03, 2015 | ISSN (online): 2321-0613 

 

 

All rights reserved by www.ijsrd.com 2165 

Experimental Investigation on Fuel Consumption and Exhaust Emission 

of Single Cylinder Petrol Engine by Varying Air Filter 
Ankit G. Parekh

1
 Prof. S. M. Bhatt

2
 

1,2
Department of Mechanical Engineering 

1,2
Sal Institute of Technology and Engg. Research, GTU, Ahmedabad

Abstract— The automobile plays an important role in the 

transport system of India. With increase in population and 

living standard, the vehicle population also increasing day 

by day. There is steep increase in the number of two 

wheelers during the last few years. All this are increasing 

exhaust pollution and particularly in metros as density of 

these vehicles is very high. As we know, more the emission, 

more the amount of fuel we have to burn in engine. Fuel 

consumption is directly depends on working conditions of 

an engine. Particularly for two wheelers, an extensive 

analysis of energy usage and pollution shows alternative 

power systems are still a long way behind the conventional 

ones. Therefore, all effort should be made to develop better 

engines in which specific fuel consumption should be less 

and also equipped with methods to reduce the pollution. Air 

filter plays very vital role in air intake system of any engine. 

Quality and quantity of incoming air depends on air filter 

also. The charging efficiency of engine is also directly 

affected by air filter design, its location and its type. So, this 

research will help us to identify the best possible air filter 

configuration for particular two wheeler engine to reduce 

exhaust emission and improving fuel consumption. 
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I. INTRODUCTION 

All internal combustion engines require supply of air. This 

air must be clean, dry, fresh and cool. Unfiltered air can 

rapidly wear out an engine. In a short period of time the 

engine can lose compression and power, start to emit heavy 

smoke. The tests by major diesel engine manufacturers have 

shown that as little as two tablespoons of dirt can wear out 

the engine within very short time. On paved roads, the dust 

content of the air averages 1 mg·m-3, however, on unpaved 

roads and on construction sites the dust content can be as 

high as 40 mg·m-3. This means that – depending on the 

roads and operating conditions – a medium sized engine can 

draw in up to 50 g of dust over 1000 km. The size of dust 

particles varies from 0.01 mm till 2 mm. The average 

efficiency of air filters is 99.8 % for passenger vehicles and 

99.95 for commercial vehicles. Efficiency remains constant 

throughout the engine speed range. As the air filter builds a 

dust film, the holes in the media become smaller, and the 

filter becomes more efficient at trapping dirt. As the filter 

traps dirt, it is more difficult for the air to pass through the 

filter, and restriction increases in the air induction system
 [1]

. 

The air intake system of a motorcycle is 

responsible for delivering air to the throttle bodies to mix 

with the fuel for proper combustion. The current intake 

system supplied with majority two wheelers is a naturally 

aspirated air induction type connected directly to the 

carburettors. This air system provides sufficient air mass to 

produce power from the motorcycle by forcing air into the 

carburettors with a small pressure rise at high speeds. This 

system is widely used as it occupied a small area below fuel 

tank. A schematic of this air induction system is shown in 

the figure below. The main parts of this system are shown in 

fig.1which includes Air filter, Intake hose, carburettor and 

Intake manifold. 

 
Fig. 1: Naturally aspirated air intake system of two wheeler 

II. EXPERIMENT SET-UP 

To perform this experiment, setup of Rope brake 

dynamometer along with necessary instrumentation 

was prepared and used. The schematic diagram of this 

setup is shown in fig2. 

 
Fig. 2: Experiment Set-up 

1) A rigid frame 

2) Rope or Belt 

3) Orifice 

4) U tube Manometer 

5) Pressure Indicator 

6) Calibrated Burette 

A rigid frame 1 was used to mount all the 

equipments. Rope brake dynamometer was used to load the 

engine with the help of pulley and belt. A power screw had 

used to provide the load, and weigh dial was used to read the 

amount of load given to the engine. Orifice 3 was used to 

calculate the amount of air required by the engine. The 

intake pressure of air was calibrated with the help of U tube 

manometer 4. The pressure indicator 5 had provided to read 

the back pressure in exhaust manifold. Calibrated burette 6 

was used to get the time required to consume 10 cc of fuel 

by the engine. Fig 3.2.2 shows the schematic diagram for 

entire arrangement. 

The dynamometer was directly connected to engine 

crank shaft through universal coupling. The magnet 
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mounting nut was used to couple the crank shaft to the 

dynamometer. 

 
Fig. 3: Schematic of entire experiment 

III. RESULTS 

Brake thermal efficiency is the ratio of energy in BP to the 

energy supplied by the fuel. Brake thermal efficiency is 

significant to estimate the energy lost in friction. The 

difference between the indicated thermal efficiency and 

brake thermal efficiency is the energy lost due to friction. 

We can’t estimate the exact value of indicated power 

because of fewer precise instruments and high speed of 

engine. However we can predict the friction losses through 

the value of brake thermal efficiency. High value of brake 

thermal efficiency indicates smaller amount amounts of 

friction losses. 

 
Fig.4 Variation in B at 4000 RPM 

Fig .4 exhibits the variation in B with different air 

filters at 4000 RPM. Highest B indicates the best operating 

conditions for the engine at constant load. At 4 kg load, the 

value of B for standard filter is 27.9% which is also a 

maximum value of B and indicates the best operating 

circumstance for the engine. Subsequently, the B is 

minimum for pleated paper type filter at 4 kg load. At 6 kg 

and 10 kg loads, values of B behave just the same as for 4 

kg load. Maximum B attained for standard air filter and 

minimum for pleated paper type air filter. One change has 

been noticed at 8 kg load which is for oiled cotton gauzed 

type air filter. It gives best operating conditions for the 

engine by delivering 39.4% brake thermal efficiency. As an 

outline, we can conclude that the standard air filter provides 

best operating conditions for engine at 4000 RPM. 

 
Fig. 5: Variation in B at 4000 RPM 

Fig.5 expresses the variation in B with different 

air filters at 5000 RPM. At 4 kg load, the value of B for 

standard air filter is 29.8 % which is also a maximum value 

of B and indicates the best operating circumstance for the 

engine. The minimum value of B is observed for pleated 

paper filter (27.9 %). At 6 kg load, diverse results are found 

for B. the pleated paper type filter provide maximum 

efficiency of 37.2 %. The results are reverse than those 

obtained at 4000 RPM. This could be result of instrumental 

error or human error. 8 kg and 10 kg loads, results behave 

just the same as for 4 kg load. Minimum B attained for 

oiled cotton gauzed filter, 33.5% and 33.7% at 8kg and 10kg 

loads respectively.  Maximum for standard air filter, 43.7 % 

and 39.5 % at 8kg and 10kg loads respectively. As an 

abridgment, we can conclude that standard air filter provides 

best operating conditions for engine at 5000 RPM. 

IV. CONCLUSION 

1) Minimum average value of SFC is 0.27 kg/kW-hr 

for standard air filter which indicate the best 

operating circumstance for the engine at 4000 

RPM. 

2) Minimum average value of SFC is 0.24 kg/kW-hr 

for standard air filter which indicate the best 

operating circumstance for the engine at 5000 

RPM. 

3) For all loading conditions, SFC is heist for the 

pleated paper type air filter. 

4) Minimum average value of TFC is 0.469 kg/hr for 

standard air filter which indicate the best operating 

circumstance for the engine at 4000 RPM. 

5) Minimum average value of TFC is 0.541 kg/hr for 

standard air filter which indicate the best operating 

circumstance for the engine at 5000 RPM. 

6) For all loading conditions, TFC is heist for the 

pleated paper type air filter at 4000 RPM. 

7) For all loading conditions, TFC is heist for the oil 

cotton gauzed type air filter at 5000 RPM. 

8) Maximum values of B are obtained for standard 

and oil cotton gauzed type air filters which indicate 

the best operating circumstance for the engine at 

4000 RPM. 
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9) Maximum values of B are obtained for standard 

and foam type air filters which indicate the best 

operating circumstance for the engine at 5000 

RPM. 

10) B is minimum for pleated paper type air filter at 

4000 RPM. 

11) B is minimum for oil cotton gauzed type air filter 

at 5000 RPM. 
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