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Abstract— Diesel engine and petrol engine in today’s world 

are used in many fields. Basically diesel engine work on 

diesel cycle in which fuel and air required for combustion 

are compressed separately and brought together at the time 

of combustion in such arrangement injected to cylinder 

which contains air at higher temperature of the fuel such 

engines work on heavy liquid fuels. It is clear from the 

above data that intake air properties play an important role 

on the combustion process. Air must be free from impurities 

and its temperature should high for good combustion. Here 

comes the important of air filters. Air filter is a device which 

purifies the intake air from impurities and there by provides 

the combustion chamber a quality air necessary for 

combustion. Air filters is used for heavy construction 

equipment. For those which are used in little polluted area 

like in mines, industries air filter is an important criteria. 
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I. INTRODUCTION 

An air filter cleaner is a device which removes solid 

particulates such as dust, pollen, mold and bacteria which is 

collected from the air. Air filters are used in application 

where air qualities is important, notably in building 

ventilation system and in engines such as internal 

combustion engines, gas compressor gas turbine and other. 

An air filter is an important part of intake system of an 

automobile because it is through the air filter that the engine 

“Breaths”. An engine needs an exact mixture of fuel and air 

in order to run, an all of the air enters the system first 

through the air filter. The air filter purpose is to filter out the 

dust and other foreign particles in the air, preventing them 

from entering the system and possibly damaging the engine. 

An air filters is a generally made up of fibrous material, 

pleated accordion-style. An air filter can also be made of 

cotton or fabric like materials which is then oiled in order to 

increase air flow to the filters. 

The air filter cleaner is a de-clogging device. It is 

composed of two main components i.e. pressure vessel 

(storing air pressure/ air compressor) and triggering 

mechanism (high speed release of compressed air). It is a 

machine which clean the air filter automatically by using c-

programming and electronic circuit. The present project is 

directed to an air filter cleaner which may be used on a job 

site to clean the air filter of construction equipment and 

vehicle during normally scheduled downtime. In the past, 

this air filter element where either cleaned by the process of 

spraying the compressed air from the hoses. This process 

was very time consuming and costly in terms of amount 

paid by the contractor to a mechanic for other person to have 

a filter clean. This manual cleaning of filter also often 

resulted in a pin holes or other damage to the pleated 

material of the filter. If the pleated material of the filter 

where damage, the filter would be useless and time invested 

in the cleaning of air filter would be a complete loss. 

Therefore in the view of this hazards and the high cost of 

labour. The present invention eliminates the problem 

previously encountered. The present invention used the 

daily cleaning of air filters on heavy construction equipment 

during normally scheduled downtime   

II. LITERATURE REVIEW 

A. Dharm Dutt, A.K.Ray, C.H.Tyagi, J.S.Upadhyay & 

Mohan Lal studied on Development of Specialty Paper is an 

art 

Automobile filter paper from Indigenous raw materials and 

found that The major obstacle for the development of 

various types of filter papers is the shortage of good quality 

of fibers in order to impart properties like mean pore 

diameter, micron rating, optimal porosity and general wet 

web strength for run ability of machine and non-availability 

of technology. The study aims at developing various kinds 

of filter papers from raw materials available plentifully in 

INDIA. 

B. Krunal K Parmar, Shailesh M Patel studied on an Effect 

of Atmosphere on Fuel Economy & Air Consumption 

through Clogging of an Air Filter & found that Auto motive 

is self 

Propelled power generating device which used atmospheric 

air to optimize the complete combustion of a fuel. In today’s 

world utilization of automotive is increases as well as 

increase of pollution with industrial development. Recently 

due to increase in rapid development of industries increase 

the number of automotive used to achieve the requirement. 

To increase the efficiency expects of designing it should be 

focus to achieve a complete combustion of fuel to improve 

an efficiency of an engine. Efficiency of an engine depends 

upon combustion of a fuel that mainly depends upon the 

supply of Stoichiometric air. Air is supplied through air 

filter but due to different climate condition clogging of air 

filter reduce the supply of an air. This reduction of air to 

engine leads to loss of fuel due incomplete combustion and 

increase economy loss. 

C. B.Pavan kumar goud, Dr.S.Chakradhara goud 

“Experimental and numerical study on performance of air 

filters for diesel engine”. Explains,  

This paper describes the measured results with focus on 

changes in vehicle fuel economy but also includes emissions 

and performance. Previous studies shows that, replacing 

clogged air filter can improve vehicle fuel economy and 

conversely a clogged air filter can be significantly 

detrimental to fuel economy. older studies of carbureted 

gasoline vehicles have indicated that replacing a clogged or 
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dirty air filter can improve vehicle fuel economy and, 

conversely, that a dirty air filter can be significantly 

detrimental to fuel economy. 

D. Maris Gailis, Vilnis Pirs, “Research in influence of 

engine air filter replacement periodicity, Engineering for 

rural development, jelgava, 2011”.Explains,  

The aim of the research is to evaluate the criteria, according 

to which actual replacement of motor air filters was 

performed and to measure the influence of air filters with 

different levels of use on the engine performance. To reach 

the goal, air filter cartridges from 100 vehicles of the same 

model and type, which were used in Latvia were collected. 

The influence of air filter clogging on several vehicle 

exploitation parameters, such as engine power and fuel 

consumption was analyzed. 

E. Maris Gailis, Vilnis Pirs, “Research in influence of 

engine air filter replacement periodicity, Engineering for 

rural development, jelgava, 2011”.Explains,  

The aim of the research is to evaluate the criteria, according 

to which actual replacement of motor air filters was 

performed and to measure the influence of air filters with 

different levels of use on the engine performance. To reach 

the goal, air filter cartridges from 100 vehicles of the same 

model and type, which were used in Latvia were collected. 

The influence of air filter clogging on several vehicle 

exploitation parameters, such as engine power and fuel 

consumption was analyzed. 

III. WORKING 

 
Fig. 1: 

Main aim of the project is to eliminate the dust and 

impurities from the air filter which is used in heavy vehicle 

like bus and truck to absorb clean air intake for engine, 

which increase efficiency of engine. The cleaning process is 

completely automatic without manual work. It is 

mechatronics system. It is combination of electronics and 

mechanical component. 

 Electronic Component 

1) Microcontroller 

2) Amplifier  

3) Regulator 

4) Solenoid switch  

 Mechanical Component 

1) Air filter 

2) DC motor 

3) Nozzle 

4) Pneumatic cylinder 

5) Air compressor 

Process is start with electric power supply to the air 

compressor DC motor and electronic circuit by single wire. 

After that electric power supply to solenoid switch which 

operate the up and down movement of pneumatic cylinder. 

After that air compressor supply compressed air to 

pneumatic cylinder through pneumatic pipe. Air filter have 

hollow portion. We will place nozzle inside hollow portion 

by horizontal extra frame and it is connected with pneumatic 

cylinder. Coming compressed air strike air filter wall 

through nozzle. Dust and other impurities is flow away. Air 

filter is placed on rotating plate which is operated by DC 

motor, so circulation motion of air continuously will clean 

the air filter within 5 minute. By this system reduce human 

effort and enhance the efficiency of work. 

IV. COMPONENTS 

A. Air Filter 

 
Fig. 2: Air Filter 

A particulate air filter is a device composed of fibrous 

materials which removes solid particulates such as dust, 

pollen, mould, and bacteria from the air. A chemical air 

filter consists of an absorbent or catalyst for the removal of 

airborne molecular contaminants such as volatile organic 

compounds or ozone. Air filters are used in applications 

where air quality is important, notably in building 

ventilation systems and in engines. 
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B. Electronic circuit 

 
Fig. 3: Electronic Circuit 

An electronic circuit is composed of individual electronic 

components, such as resistors, transistors, capacitors, 

inductors and diodes, connected by conducive wires or 

traces through which electric current can flow. The 

combination of components and complex operations to be 

performed: signals can be amplified, computations can be 

performed, and data can be constructed of discrete 

components connected by individual pieces of wire, but 

today it is much more common to create interconnections by 

photolithographic techniques on a laminated substrate (a 

printed circuit board or PCB) and solder the components to 

these interconnections to create a finished circuit.   

C. Nozzle 

 

 
Fig. 4: Nozzle 

A nozzle is a device designed to control the direction or 

characteristics of a fluid flow (especially to increase 

velocity) as it exits (or enters) an enclosed chamber or pipe. 

A nozzle is often a pipe or tube of varying cross sectional 

area, and it can be used to direct or modify the flow of a 

fluid (liquid or gas). Nozzles are frequently used to control 

the rate of flow, speed, direction, mass, shape, and/or the 

pressure of the stream that emerges from them. In nozzle 

velocity of fluid increases on the expense of its pressure 

energy. 

D. SMPS 

 
Fig. 5: SMPS 

A switched-mode power supply (switching-mode power 

supply, switch-mode power supply, SMPS, or switcher) is 

an electronic power supply that incorporates a switching 

regulator to convert electrical power efficiently. Like other 

power supplies, an SMPS transfers power from a source, 

like mains power, to a load, such as a personal computer, 

while converting voltage and current characteristics. Unlike 

a linear power supply, the pass transistor of a switching-

mode supply continually switches between low-dissipation, 

full-on and full-off states, and spends very little time in the 

high dissipation transitions, which minimizes wasted 

energy. 

E. DC Geared Motor 

 
Fig. 6: DC Greared Motor 

A DC motor is any of a class of electrical machines that 

converts direct current electrical power into mechanical 

power. The most common types rely on the forces produced 

by magnetic fields. Nearly all types of DC motors have 

some internal mechanism, either electromechanical or 

electronic, to periodically change the direction of current 

flow in part of the motor. Most types produce rotary motion; 

a linear motor directly produces force and motion in a 

straight line. 

F. Pneumatic cylinder 

 
Fig. 7: Pneumatic Cylinder 
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Pneumatic cylinders (sometimes known as air cylinders) are 

mechanical devices which use the power of compressed gas 

to produce a force in a reciprocating linear motion.[1]:85 

Like hydraulic cylinders, something forces a piston to move 

in the desired direction. The piston is a disc or cylinder, and 

the piston rod transfers the force it develops to the object to 

be moved.[1] :85 Engineers sometimes prefer to use 

pneumatics because they are quieter, cleaner, and do not 

require large amounts of space for fluid storage. Because the 

operating fluid is a gas, leakage from a pneumatic cylinder 

will not drip out and contaminate the surroundings, making 

pneumatics more desirable where cleanliness is a 

requirement. 

G. Solenoid valve 

 
Fig. 8: Solenoid Valve 

A solenoid valve is an electromechanically operated valve. 

The valve is controlled by an electric current through a 

solenoid in the case of a two-port valve the flow is switched 

on or off; in the case of a three-port valve, the outflow is 

switched between the two outlet ports. Multiple solenoid 

valves can be placed together on a manifold. Solenoid 

valves are the most frequently used control elements in 

fluidics. Their tasks are to shut off, release, dose, distribute 

or mix fluids. They are found in many application areas. 

H. Air compressor 

 

 
Fig. 9: Air compressor 

An air compressor is a device that converts power (usually 

from an electric motor, a diesel engine or a gasoline engine) 

into potential energy by forcing air into a smaller volume 

and thus increasing its pressure. The energy in the 

compressed air can be stored while the air remains 

pressurized. The energy can be used for a variety of 

applications, usually by utilizing the kinetic energy of the air 

as it is depressurized. There are numerous methods of air 

compression, divided into either positive-displacement or 

negative-displacement types 

1) Low-pressure air compressors (LPACs), which have a 

discharge pressure of 150 psi or less 

2) Medium-pressure compressors, which have a discharge 

pressure of 151 psi to 1,000 psi 

3) High-pressure air compressors (HPACs), which have a 

discharge pressure above 1,000 psi 

I. Voltage Regulator:- 

 
Fig. 10: Voltage Regulator 

The 78xx (sometimes L78xx, LM78xx, MC78xx...) is a 

family of self-contained fixed linear voltage regulator 

integrated circuits. The 78xx family is commonly used in 

electronic circuits requiring a regulated power supply due to 

their ease-of-use and low cost. For ICs within the family, the 

xx is replaced with two digits, indicating the output voltage 

(for example, the 7805 has a 5 volt output, while the 7812 

produces 12 volts). The 78xx line are positive voltage 

regulators: they produce a voltage that is positive relative to 

a common ground. There is a related line of 79xx devices 

which are complementary negative voltage regulators. 78xx 

and 79xx ICs can be used in combination to provide positive 

and negative supply voltages in the same circuit. 

J. Adapter:- 

 
Fig. 11: Adaptor 
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An adapter or adaptor is a device that converts 

attributes of one electrical device or system to those of an 

otherwise incompatible device or system. Some modify 

power or signal attributes, while others merely adapt the 

physical form of one electrical connector to another. 

V. FILTER CLASSES 

European Normalisation standards recognise the following 

filter classes: 

Usage 
Cla

ss 

Performa

nce 

Performa

nce test 

Particula

te size 

approac

hing 

100% 

retention 

Test 

Stand

ard 

Primar

y filters 

G1 65% 
Average 

Value 
>5 µm 

BS 

EN77

9 

G2 65-80% 
Average 

Value 
>5 µm 

BS 

EN77

9 

G3 80-90% 
Average 

Value 
>5 µm 

BS 

EN77

9 

G4 90% 
Average 

Value 
>5 µm 

BS 

EN77

9 

Second

ary 

filters 

M5 40-60% 
Average 

Value 
>5 µm 

BS 

EN77

9 

M6 60-80% 
Average 

Value 
>2 µm 

BS 

EN77

9 

M7 80-90% 
Average 

Value 
>2 µm 

BS 

EN77

9 

F8 90-95% 
Average 

Value 
>1 µm 

BS 

EN77

9 

F9 95% 
Average 

Value 
>1 µm 

BS 

EN77

9 

Semi 

HEPA 

E1

0 
85% 

Minimu

m Value 
>1 µm 

BS 

EN18

22 

E1

1 
95% 

Minimu

m Value 
>0.5 µm 

BS 

EN18

22 

E1

2 
99.5% 

Minimu

m Value 
>0.5 µm 

BS 

EN18

22 

HEPA 

H1

3 
99.95% 

Minimu

m Value 
>0.3 µm 

BS 

EN18

22 

H1

4 
99.995% 

Minimu

m Value 
>0.3 µm 

BS 

EN18

22 

ULPA 

U1

5 

99.9995

% 

Minimu

m Value 
>0.3 µm 

BS 

EN18

22 

U1 99.99995 Minimu >0.3 µm BS 

6 % m Value EN18

22 

U1

7 

99.99999

5% 

Minimu

m Value 
>0.3 µm 

BS 

EN18

22 

Table 1: Filter Classes 

VI. CALCULATION 

 
Fig. 12: 

A. Input Parameters 

I=3amp 

V=12 volt 

Power Developed =3*12=36KW 

Assume mass & air 

ṁ=2.5kg/kw-hr 

ṁ =2.5*1000/3600 

m=0.649 kg/s 

It is convergent type of nozzle 

B. Supply Pressure:- 

P1=2.5bar 

Take room temp. 25° 

T1=298k & T2=350 assume 

Assume D1=0.01m 

For Pressure of point (2) 

P2=P1*(2/n+1) ^ (n-1/n) 

For isentropic process, 

n=1.3 

P2=2.5*(2/1.3+1)^(1.3/1.3-1) 

P2=1.5bar 

From moiler chart 

h1=3050KJ/Kg-K 

h2=2905KJ/Kg-k 

Specific volume at point (1) 

V1=1m3/Kg 

V2=1.5m3/Kg 

ƿ1=1/1=1Kg/m3 

ƿ2=1/V2=1/1.5=0.667Kg/m3 

Area, A1=∏/4*d2 =∏/4*(0.01) ^2 

A1=7.858*10^-5m2 

C. Velocity at end:- 

C2=√2(h1-h2)*10^-3+C2^2 

=√2(3050-2905)*10^3 

C2=538.51m/s 
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D. Mass Flow Rate:- 

ms=ƿ2c2A2 

0.695=0.667*A2*538.51 

A2=1.935*10^-4m2 

A2=∏/4D2^2 

1.935*10^-4=∏/4*D2^2 

D2=0.001m 

D= 1 mm 

VII. RESULT 

 It gives high accuracy. 

 Average cleaning time is less than five minutes 

 The maintenas cost is low. 

 Less construction cost. 

 Increased consistency of output. 

 Reduced direct human labor costs and expenses. 

 Reduces operation time and work handling time 

significant. 
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