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Abstract— The Engine driven by compressed air is eco-

friendly engine as it uses no fuel to move the piston. An Air 

Driven Engine uses the energy of expansion of compressed 

air to drive the pistons of an engine. An Air Driven Engine is 

a pneumatic actuator that creates useful work by expanding 

compressed air. As there is no combustion of fuel to drive the 

engine, no harmful gases like CO2, CO emits during driving 

the engine. 
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I. INTRODUCTION 

An Air Driven Engine makes use of Compressed Air 

Technology for its operation. Compressed Air Technology is 

now widely preferred for research by different industries for 

developing different drives for different purposes. The 

Compressed Air Technology is quite simple. If we compress 

normal air into a cylinder the air would hold some energy 

within it. This energy can be utilized for useful purposes. 

When this compressed air expands, the energy is released to 

do work. 

 In the case of an Air Driven Engine, there is no 

combustion taking place within the engine. So it is non-

polluting and less dangerous. It requires lighter metal only 

since it does not have to withstand elevated temperatures. 

 As there is no combustion taking place, there is no 

need for mixing fuel and air. Here compressed air is the fuel 

and it is directly fed into the piston cylinder arrangement. It 

simply expands inside the cylinder and does useful work on 

the piston. This work done on the piston provides sufficient 

power to the crankshaft. 

II. COMPRESSED AIR TECHNOLOGY 

Air can be compressed into small volumes and can be stored 

in suitable containers at high pressures. Such air compressed 

into containers is associated with an amount of energy. When 

the stored compressed air is released freely it expands thereby 

releasing the energy associated with it. This energy released 

can be utilized to provide useful work. 

 The compression, storage and release of the air 

together are termed as the Compressed Air Technology. This 

technology has been utilized in different pneumatic systems. 

This technology has been undergoing several years of 

research to improve its applications.  

 Compressed air is regarded as the fourth utility, after 

electricity, natural gas, and water. Compressed air can be 

used in or for: 

 Pneumatics, the use of pressurized gases to do work.  

 Automotive transportation using a compressed air 

vehicle 

 Scuba diving 

 To inflate buoyancy devices.  

 Cooling using a vortex tube. 

 Gas dusters for cleaning electronic components that 

cannot be cleaned with water.  

 Air brake (rail) systems 

 Air brake (road vehicle) systems 

 Starting of diesel engines (an alternative to electric 

starting) 

 Compressed air breathers (such as Suisse Air) 

 Pneumatic air gun. 

III. THE COMPONENTS 

 THE ENGINE 

 THE SOLENOID VALVE  

 THE VALVE ACTUATION SYSTEM 

 THE PIPE SYSTEM 

 THE PRESSURE GAUGE SYSTEM  

IV. THE ENGINE 

The basic engine that we have used in the project is a normal 

two stroke petrol engine. The details of the engine are as 

follows: 

Make: LML VESPA 125 

Displacement: 125 cc. 

No. of cylinders: 1 

 
                                   Fig. 1: The Engine 

V. SOLENOID VALVE 

The electromechanical valve used with liquid or gas is the 

solenoid valve. The valve is controlled by an electric 

current through a solenoid coil. Solenoid valves may have 

two or more ports: 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. 

 A solenoid valve has two main parts: the solenoid 

and the valve. The solenoid converts electrical energy into 

mechanical energy which, in turn, opens or closes the valve 

mechanically.. This diaphragm piloted valve multiplies this 
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small flow by using it to control the flow through a much 

larger orifice. 

 Solenoid valves may use metal seals or rubber seals, 

and may also have electrical interfaces to allow for easy 

control. A spring may be used to hold the valve opened or 

closed while the valve is not activated. 

 
Fig. 2: Working of solenoid valve 

 
Fig. 3: Solenoid Valve 

A- Input side 

B- Diaphragm 

C- Pressure chamber 

D- Pressure relief conduit 

E- Solenoid 

F- Output side 

 The diagram above shows the design of a basic 

valve. At the top figure is the valve in its closed state. The 

water under pressure enters at A. B is an elastic diaphragm 

and above it is a weak spring pushing it down. The function 

of this spring is irrelevant for now as the valve would stay 

closed even without it. The diaphragm has a pinhole through 

its center which allows a very small amount of water to flow 

through it. This water fills the cavity Con the other side of the 

diaphragm so that pressure is equal on both sides of the 

diaphragm. While the pressure is the same on both sides of 

the diaphragm, the force is greater on the upper side which 

forces the valve shut against the incoming pressure. In the 

figure, the surface being acted upon is greater on the upper 

side which results in greater force.  

 Solenoid valves are used in fluid power pneumatic 

and hydraulic systems, to control cylinders, fluid power 

motors or larger industrial valves. 

VI. AIR COMPRESSOR 

An air compressor is a device that converts electrical power 

or gas into kinetic energy by pressurizing and compressing 

air, which is then released in quick bursts. There are 

numerous methods of air compression, divided into either 

positive-displacement or non-positive displacement types. 

 Positive-displacement air compressors work by 

forcing air into a chamber whose volume is reduced to effect 

the compression. Piston-type air compressors use this 

principle by pumping air into an air chamber through the use 

of the constant motion of pistons. They use unidirectional 

valves to guide air into a chamber, where the air is 

compressed. Rotary screw compressors also use positive-

displacement compression by matching two helical screws 

that, when turned, guide air into a chamber, the volume of 

which is reduced as the screws turn. Vane compressors use a 

slotted rotor with varied blade placement to guide air into a 

chamber and compress the volume. 

 Non-positive-displacement air compressors include 

centrifugal compressors. The air compressors seen by the 

public are used in 5 main applications: 

 To supply a high-pressure clean air to fill gas cylinders 

 To supply a moderate-pressure clean air to supply air to 

a submerged surface supplied diver 

 To supply a large amount of moderate-pressure air to 

power pneumatic tools 

 For filling tires 

 To produce large volumes of moderate-pressure air for 

macroscopic industrial processes (such as oxidation for 

petroleum coking or cement plant bag house purge 

systems). 

 Most air compressors are either reciprocating piston 

type or rotary vane or rotary screw. Centrifugal compressors 

are common in very large applications.  

VII. INFRARED PAIR 

The infrared pair mainly consists of an infrared emitter and 

an infrared sensor. The infrared emitter emits the infrared 

rays to the infrared sensor. The sensor senses the infrared rays 

which are emitted by the emitter. Both the emitter and the 

sensor are LEDs of same rating. They are placed in correct 

position face to face and are aligned in a straight line. This 

helps to increase the accuracy of the sensing of the sensor to 

its.  

 The transfer port was to be sealed to provide 

maximum sealing of the piston-cylinder arrangement so that 

the chances of escape of air from the cylinder can be avoided. 

We made use of m-seal and araldite to seal off the transfer 

port. First a fine quantity of m-seal was filled in the transfer 
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port fully except for a small clearance to apply araldite. Then 

the m-seal was allowed to solidify. After that araldite was 

applied in another layer and was allowed to solidify. Thus the 

transfer port was closed with the help of the adhesives.           

 To avoid leakage the spark plug port is properly 

packed. It was much easier to close the inlet port. The inlet 

port contains a Reed valve at its start. This valve is basically 

a non-return valve. So if we screw it tightly there wouldn’t be 

chances of escape of air through the inlet port. This was 

carried out to close the inlet port.   

 
                                             Fig.4  Valve Symbol 

The specifications of the valve are the following: 

 Orifice: 12mm. 

 Operating pressure range: 2-10bar 

 Flow rate: 3000Litres/minute 

 Coil width: 32mm. 

 Voltage: 24V DC  

 Duty cycle: Continuous 

VIII. THE ELECTRONIC CIRCUIT 

The electronic circuit mainly consists of the following 

components namely 

1) Power supply 

2) Power supply connector 

3) Voltage regulator 

4) Resistors 

5) Voltage divider 

6) Infrared emitter connector 

7) Infrared sensor connector 

8) Transistor 

9) Valve connector 

10) Comparator 

IX. POWER SUPPLY 

The power supply used here is a 24v supply. This voltage is 

provided by two batteries each of 24v and 2.5A rating. These 

batteries are connected in series. 

X. POWER SUPPLY CONNECTORS 

The circuit is provided with a connector which is a two socket 

connector. The male connector is placed in the electronic 

circuit and the female connector is provided at the other end. 

The power supply connectors are soldered to the circuit. 

XI. BATTERIES 

The batteries used here have a rating of 12v, 2.5A. The 

solenoid valve works only on 24v. Hence the batteries need 

to be connected in series to obtain 24v. 

 
Fig. 5:  Batteries 

XII. WIRING SYSTEM 

The wiring system mainly consists of wires that are used to 

connect the components in the actuation system 

XIII. THE WORKING OF THE CIRCUIT 

 
                                         Fig. 6: The Circuit 

The supply voltage as shown in the figure is 24v dc. This high 

voltage is supplied to the voltage regulator. A 100K resister 

is used before the voltage regulator in order to reduce the high 

current to the circuit. The voltage regulator regulates the 

voltage and step down it to 5v dc, since all the components in 

the circuit works only on 5v dc. This 5v is given to all the 

components in the circuit. The emitter is provided with a 470 

ohm resistor and the collector is provided with a 10K resistor 

which reduces the voltage further. A voltage divider is used 

in order to divide the 5v to 2.5v to provide it to the 

comparators. The transistor works as a switch. 

XIV. THE CIRCUIT LAYOUT 

 
Fig. 7: The Circuit Layout 
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 This is the circuit layout used to implement our 

designed circuit to reality. This layout is obtained using the 

PCB layout software. This is made by drawing this schematic 

diagram in a copper board and is placed in a solution of ferric 

chloride for 15 to 25 min. 

  In Air Driven Engine, the speed is bound to increase 

with increase in the inlet pressure. The speed versus torque 

characteristics shows a negative linear variation.  The brake 

power is observed to increase with increase in the inlet 

pressure. 

XV. ADVANTAGES OF AIR DRIVEN ENGINE 

1) Less costly and more effective. 

2) The air engine is an emission-free piston engine that uses 

compressed air as a source of energy. 

3) Simple in construction. The engine can be massively 

reduced in size 

4) Easy to maintain and repair. 

5) No fire hazard problem due to over loading. Air, on its 

own, is non-flammable. 

6) Low manufacture and maintenance costs 

7) Comparatively the operation cost is less. 

8) Light in weight and easy to handle. The engine runs on 

cold or warm air, so can be made of lower strength light 

weight material such as aluminium, plastic, low 

friction teflon or a combination 

9) Compressed-air tanks can be disposed of or recycled 

with less pollution than batteries. 

10) Compressed-air engines are unconstrained by the 

degradation problems associated with current battery 

systems. 

11) The air tank may be refilled more often and in less time 

than batteries can be recharged, with re-filling rates 

comparable to liquid fuels. 

12) Lighter vehicles cause less damage to roads 

13) The price of filling air tanks is significantly cheaper than 

petrol, diesel or biofuel. If electricity is cheap, then 

compressing air will also be relatively cheap 

14) Quick response is achieved. 

XVI. APPLICATIONS 

A. Drive for Conveyors 

Air driven engines can be used as drives for different types of 

conveyors such as Belt conveyors, Chain conveyors, Screw 

conveyors, etc,. it is normally used for slow speed conveyors. 

Medium load can only be used. 

B. Job Clamping 

 In operations like carpentry job clamping generally requires 

low loading. Air Driven Engine can provide this low load 

clamping. 

C. Fluid Pumps 

Air Driven Engine can also be utilized for small displacement 

pumps of low pressure capacities. 

D. Automobiles 

The usage of the Air Driven Engine is possible for 

automobiles as two wheelers and light motor vehicles. 

 

 
                              Fig.8 Air car 

XVII. CONCLUSION 

The compressed air technology is useful technology for 

future. As in future the HC based fuel will exhaust and the 

fuel crisis will be faced by the world in future. 

 The Air Driven Engine provides an effective method 

for power production and transmission. Even though its 

applications are limited currently, further research could 

provide wider applications. 

XVIII. FUTURE SCOPE 

 Design and fabrication of a new engine made of light 

metal will give better results. 

 Usage of compressed air tanks for storage and supply 

will give it more scope in automobiles. 

 Much like electrical vehicles, air powered vehicles 

would ultimately be powered through the electrical grid. 

This makes it easier to focus on reducing pollution from 

one source, as opposed to the millions of vehicles on the 

road. Transportation of the fuel would not be required 

due to drawing power off the electrical grid. This 

presents significant cost benefits. Pollution created 

during fuel transportation would be eliminated. 

 Compressed-air vehicles operate to a thermodynamic 

process as air cools down when expanding and heats up 

when being compressed. As it is not possible in practice 

to use a theoretically ideal process, losses occur and 

improvements may involve reducing these. At the other 

end, the heat produced during compression can be stored 

in water systems, physical or chemical systems and 

reused later. 
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