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 The Air Driven Engine is an eco-friendly engine which operates with compressed air. An Air Driven Engine uses the expansion of 
compressed air to drive the pistons of an engine An Air Driven Engine
expanding compressed air. There is no mixing of fuel with air as there is no combustion. All automobile engines consume the petroleum 
Fuel. considering the demand of fuel and cost of fuel, together resources of energy is required to operate the  vehicle. So t
other type of energy like electric power, solar power etc. It may be noted that  the air energy is readily available with fre
are consider that air engine in our project. Here this compressed air engine takes the intake of air
The design of the camshaft has been changed to alter the timing of the valves. Experimentally a speed of 60kmph was achieved 
of this engine which is better then other works produced on the same topic. 
efficient then electrically operated vehicles as they can be charged instantaneously and amount of compressed air can last fo
which is not the case with electrically operated v
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History: 

 In fact, two centuries before
Papin[6]apparently came up with the idea of using 
compressed air (Royal Society London, 1687).
1872 the Mekarski[6] air engine was used for street
transit, consisting of a single stage engine. Numerous
locomotives were manufactured and a nu
regular lines were opened up (the first in Nantes in
1879). In 1892, Robert Hardie[6] introduced a new 
method of heating that at the same time served to 
increase the range of the engine which in turn helped 
to increase the distance that could be 
stretch. One of its new features was regenerative 
braking. By using the engine as a compressor during 
deceleration, air and heat were added to the tanks, 
increasing the range between fill-ups.
first urban transport locomotive was
until 1898, by Hoadley and Knight[6],
on the principle that the longer the air
engine the more heat it absorbs and the
range. As a result they introduced a twostage
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ABSTRACT 

friendly engine which operates with compressed air. An Air Driven Engine uses the expansion of 
compressed air to drive the pistons of an engine An Air Driven Engine is a pneumatic actuator that creates useful work by 

There is no mixing of fuel with air as there is no combustion. All automobile engines consume the petroleum 
Fuel. considering the demand of fuel and cost of fuel, together resources of energy is required to operate the  vehicle. So t
other type of energy like electric power, solar power etc. It may be noted that  the air energy is readily available with fre

Here this compressed air engine takes the intake of air from the vertically above the piston head. 
The design of the camshaft has been changed to alter the timing of the valves. Experimentally a speed of 60kmph was achieved 
of this engine which is better then other works produced on the same topic. It is also efficient as the pollution caused is zero. It is also 
efficient then electrically operated vehicles as they can be charged instantaneously and amount of compressed air can last fo
which is not the case with electrically operated vehicles. Hence this engine can prove to be very successful and sustainable in future.

In fact, two centuries before that Dennis 
Papin[6]apparently came up with the idea of using 
compressed air (Royal Society London, 1687). In 
1872 the Mekarski[6] air engine was used for street 
transit, consisting of a single stage engine. Numerous 
locomotives were manufactured and a number of  
regular lines were opened up (the first in Nantes in 

In 1892, Robert Hardie[6] introduced a new 
heating that at the same time served to 

which in turn helped 
the distance that could be traveled at a 

its new features was regenerative 
the engine as a compressor during 

and heat were added to the tanks, 
ups. However, the 

first urban transport locomotive was not introduced 
until 1898, by Hoadley and Knight[6], and was based 
on the principle that the longer the air is kept in the 
engine the more heat it absorbs and the greater its 
range. As a result they introduced a twostage engine. 

harles B. Hodges[6] will always be remembered as
the true father of the compressed air concept applied
to cars, being the first person, not only to invent a car
driven by a compressed air engine but also to have
considerable commercial success with it.
twelve years of research and development, Guy
Negre[6] has developed an engine that could become
one of the biggest technological advances of this
century. A French engineer by profession, he has
designed a low consumption and low pollution
engine for urban motoring that runs on
air technology. “air car” from Motor Development
International is a significant step for zero emission
transport,delivering a compressed air
that is safe, quiet, has a top speed of 110 km/h and a
range of 200 km. Guy Nègre is the
and Development at Moteur Development
International (MDI) cars, where the Zero Emission
Vehicle (ZEV) prototype has been in production
since 1994. 
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friendly engine which operates with compressed air. An Air Driven Engine uses the expansion of 
that creates useful work by 

There is no mixing of fuel with air as there is no combustion. All automobile engines consume the petroleum 
Fuel. considering the demand of fuel and cost of fuel, together resources of energy is required to operate the  vehicle. So that we are go for 
other type of energy like electric power, solar power etc. It may be noted that  the air energy is readily available with free of cost .So we 

from the vertically above the piston head. 
The design of the camshaft has been changed to alter the timing of the valves. Experimentally a speed of 60kmph was achieved by the use 

It is also efficient as the pollution caused is zero. It is also 
efficient then electrically operated vehicles as they can be charged instantaneously and amount of compressed air can last for a longer time 

ehicles. Hence this engine can prove to be very successful and sustainable in future. 

lways be remembered as 
the true father of the compressed air concept applied 
to cars, being the first person, not only to invent a car 
driven by a compressed air engine but also to have 
considerable commercial success with it. After 

h and development, Guy 
Negre[6] has developed an engine that could become 
one of the biggest technological advances of this 
century. A French engineer by profession, he has 
designed a low consumption and low pollution 
engine for urban motoring that runs on compressed 
air technology. “air car” from Motor Development 
International is a significant step for zero emission 
transport,delivering a compressed air-driven vehicle 
that is safe, quiet, has a top speed of 110 km/h and a 
range of 200 km. Guy Nègre is the head of Research 
and Development at Moteur Development 
International (MDI) cars, where the Zero Emission 
Vehicle (ZEV) prototype has been in production 
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INTRODUCTION 
 
All means of transportation requires some sort of 

energy for producing useful work. At present, we use 
fossil fuels to produce the required energy. But such 
conventional source of energy brings out many 
disadvantages along with them. We all know that 
fossil fuels are limited and non-renewable. The rate 
of depletion of fossil fuels is increasing at an 
alarming rate. In near future, their availability will 
not be sufficient to meet the demand. Another major 
trouble caused by the usage of fossil fuels is the 
increasing rate of pollution to our environment. The 
harmful emissions from the exhaust of vehicles using 
fossils fuels have proved to affect both  human 
beings and the environment to large extent. Global  
warming, an outcome of this situation, has started 
disrupting our ecosystem. Compressed air could be 
the best replacement as an  energy source under such 
context. Air is readily available in nature. Hence it 
would be wise enough to harness such renewable 
source for our energy requirement. Air, on its own, is 
non-flammable. Hence the possible damages  created 
by the explosion of fossil fuels can be avoided  using 
air as an alternative fuel. The idea of using 
compressed air as fuel is not new. There have been 
prototypes cars since the 1920s, but the engine we 
used  here is more efficient than the air powered 
engines used  in the already existing prototypes [7, 
8]. We are using IC engines for automobiles for last 
Several decades. The IC engines works in the cycle 
of solution, compression, power and exhaust. In 
order to obtain the power, the process carried out is 
very much Also that the exhaust from these engines 
leads to many environmental disasters like Global 
Warming, Green House effect, ozone depletion 
directly  and  indirectly [9, 10]. 

 
Current Scenario: 

Nowadays we are using IC engines  rapidly in 
the field of automobiles. The IC engines works in the 
cycle of suction, compression, power and exhaust.  In 
order to obtain the power, the process carried out is 
very much complicated. Also that the exhaust from 
this  engines leads to many environmental disasters 
like Global  Warming, Green House effect, ozone 
depletion directly and indirectly. Here due to 
complicated design and assembly of IC engines more 
friction and power losses occurs which result in 
reduction of mechanical efficiency  [9]. 
 
Motive of the Project: 

As mentioned above the recent  automobiles 
have becomes slaves of the fossil fuel. There  are 
many problems like environment disasters (due to 
exhaust), price rise and scarcity of fossil fuels tends 
us to go towards and alternative fuel. Many of the 
alternative  fuel by products hazardous and the 
production and  preparation of many alternate fields 
are complicated. Thus we go for an easily obtainable 

alternate fuel,  compressed air. Other than that it is 
economically  beneficial to us compressed air. The 
main motive of the project is to design and 
implement a car eco friendly, with zero exhaust and 
emission, economically cost effective using easily 
obtainable fuel. 
 
Compressed Air Engine: 

An Air Driven Engine makes use of Compressed 
Air Technology for its operation 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. So this energy in 
compressed air can also be utilized to displace a 
piston So this energy in compressed air can also be 
utilized to displace a piston. This is the basic 
working principle of the Air Driven Engine. It uses 
the expansion of compressed air to drive the pistons 
of the engine. So an Air Driven Engine is basically a 
pneumatic actuator that creates useful work by 
expanding compressed air. This work provided by 
the air is utilized to supply power to the crankshaft of 
the engine. 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 

There is no combustion taking place in an Air 
Driven Engine. So naturally there is no need for the 
spark plug. So the spark plug is removed from its 
respective position that is on the top of cylinder head. 
It would be great if we provide the inlet for 
compressed air at the position of the spark plug as it 
is better to let the air enter from the top of the piston. 
So the connector which is used to connect the pipe 
from the compressed air tank has to be fixed at the 
position of the spark plug. The connector contains an 
R1/2 thread of BSPT standard. So we tapped the 
same thread on the cylinder head at the position of 
the spark plug. Then the suitable connector was fixed 
on the cylinder head. 

 
 

Formulae Used: 
We know that pressure is a big factor that is used 

in this design. The main formulae that were used to 
calculate the output were 1 psi = 0.0689 bar where 
Psi (pounds per square inch) also we know 1 bar= 
105 N/m2 

 To calculate the mass of the air ideal gas 
equation PV=nRT was used and we know  n= weight 
of compressed air / molecular weight of compressed 
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air so the weight of air can be calculated and a 
relation can be drawn as to how much weight 
accounts for how much energy output. 

Design Of Engine (Modified):  
Engine block: 

  

 
Original Design: 

The design is simple but a modified form of a 
four stroke petrol engine. A four stroke engine has an 

inlet valve, an exhaust valve, a spark plug. Here the 
inlet valve has been permanently closed and the 
exhaust valve works with an altered timing 

 
 

 
 

Modified Design: 
Camshaft:  

The cam shaft originally had two cams with one 
lobe each which were mutually perpendicular to each 
other. The crank rotates due to the movement of the 

piston, the camshaft is attached with the crankshaft 
by a timing chain or a timing belt. And as the crank 
rotates the camshaft also rotates and hence the timing 
of the valves is managed. In the traditional camshaft 
the inlet n exhaust valve both function 

 
 

 
Original Design: 

In the modified camshaft the lobe of the cam 
working for the inlet valve was filed and cam was 
made circular, also the cam working for the exhaust 

valve was provided with another lobe right opposite 
to the lobe already present. This ensured the inlet 
valve to be closed and exhaust valve to work with 
changed timing 
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Modified Design: 
2.2 How compressed air fuel a car: 

The laws of physics dictate that uncontained 
gases will fill any given space. The easiest way to see 
this in action is to inflate a balloon. The elastic skin 
of the balloon holds the air tightly inside, but the 
moment you use a pin to create a hole in the balloon's 
surface, the air expands outward with so much 
energy that the balloon explodes. Compressing a gas 
into a small space is a way to store energy. When the 
gas expands again, that energy is released to do 
work. That's the basic principle behind what makes 
an air cargo[3]. 

The first air cars will have air compressors built 
into them. After a brisk drive, you'll be able to take 
the car home, put it into the garage and plug in the 
compressor. The compressor will use air from around 
the car to refill the compressed air tank. 
Unfortunatelythis is a rather slow method of 
refueling and will probably take up to two hours for a 
complete refill. If the idea of an air car catches on, air 
refueling stations will become available at ordinary 
gas stations, where the tank can be refilled much 
more rapidly with air that's already been compressed. 
Filling your tank at the pump will probably take 
about three minutes. The first air cars will almost 
certainly use the Compressed Air Engine (CAE) 
developed by the French company, Motor 
Development International (MDI). Air cars using this 
engine will have tanks that will probably hold about 
3,200 cubic feet (90.6 kiloliters) of compressed air. 
The vehicle's accelerator operates a valve on its tank 
that allows air to be released into a pipe and then into 
the engine, where the pressure of the air's expansion 
will push against the pistons and turn the crankshaft. 
This will produce enough power for speeds of about 
35 miles (56 kilometers) per hour. When the air car 
surpasses that speed, a motor will kick in to operate 
the in-car air compressor so it can compress more air 
on the fly and provide extra power to the engine. The 
air is also heated as it hits the engine, increasing its 
volume to allow the car to move faster.  
 
Mechanism of Air Compressed Engine:  

In any engine the charge enters from the inlet 
valve known as suction stroke then it is compressed 
by the piston due to crank rotation which is the 
compression stroke, then sparking takes place 
through the spark plug, the fuel ignites and 
combustion process takes place known as expansion 
stroke and finally the combustion product are let out 
of the engine by the exhaust stroke. Here air is 
initially taken up from the atmosphere, then it is 

compressed with the help of a compressor and sent to 
the engine cylinder. Piston is assumed to be at TDC, 
the inlet valve is closed permanently and initially 
exhaust valve also remains closed. The compressed 
air gets filled in the clearance volume and when a 
small rotation is given to the crank this piston starts 
to slide down, the compressed air tends to expand 
and pushes the piston downwards. The piston moves 
from TDC to BDC in one stroke. Now the exhaust 
valve opens and due to pressure difference the air 
filled in the volume of the cylinder moves out and 
piston moves up from BDC to TDC. In this manner 
one cycle gets completed in two strokes again the 
same process takes place and output is obtained. 
 
Practical Cases:  
a. Case 1: (In the lab):  
Requirements: 

a motorcycle engine, a storage tank, a 
compressor.  
 
Procedure:  

Using the compressor the atmospheric air was 
compressed and was filled in the storage tank at 
600psi. At this pressure the compressed air was sent 
to the engine and the engine worked accordingly. 
The air at 600psi has a mass of nearly two kilograms, 
this amount of air entered the engine block and the 
following observations were noted.  
 
Observations: 

At 600psi the engine worked to travel a distance 
of 3.4 kms. Also a speed of60kmph was achieved in 
full throttle.  
 
b. Case 2: (On Road): 
Requirement: 

a motorcycle, a storage tank (LPG cylinder).  
 
Procedure:  

Compressed air was filled in the LPG cylinder at 
600psi. and the vehicle was driven and the distance 
and speed achieved was observed.  
 
Observations and Calculations:  

Dead Weight of cylinder =15kg  
Net weight after air filled =15+3.5 = 18.5kg  
The vehicle ran for : 2kms  
At the speed of : 45 kmph 

 
Advantages:- 
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Compressed air engine is comparable to 
electrical engines in many ways and its also better 
than the electrical engine.  

� It is ultimately powered by electricity as a 
compressor works on electricity but its instantaneous 
and electrical vehicles take lot of time for charging 
their batteries.  

� Transportation of fuel is not needed, hence its 
cost efficient and also reduces pollution of 
environment.  

� The temperature generated is not very high 
hence a cooling system is not needed and also 
material of lower strength and lower thermal 
resistivity can be used to build this engine, by which 
cost can be reduced.  

� The engine can be reduced in size, disposal of 
air tanks is easy.  

� Can be recycled, lower manufacturing and 
maintenance cost.  

� The tank may be refilled in less time as 
compared to battery getting charged in electrical 
system  

� The price of filling air powered vehicles is 
significantly cheaper than petrol, diesel or biofuel. If 
electricity is cheap, then compressing air will also be 
relatively cheap.  
 
Disadvantages:  

The main disadvantage is it uses indirect form of 
energy. As air needs to be compressed first and then 
that air is used in the engine to give the desired 
output. We all know that in any conversion of energy 
some energy is always lost hence the efficiency of 
engine suffers.  

� We know that when air expands it cools down 
(Charle’s law) and since the temperature goes down 
the movement of piston is affected and again in turn 
the efficiency is affected  Since this engine is not yet 
common it cannot be refilled at home but needs a 
compressor.  

The capacity of the tanks has to be known as a 
large amount of gas above the sustainable limit of the 
tank can cause bursting of tanks.  

� Again if the capacity of tank is low and the 
material is not of enough strength the efficiency is 
reduced. And if safe working is required less amount 
of air should be filled, but that would account for 
frequent refilling of the tanks.  

 
Possible Improvement:  

The possible improvement that can be made is 
that the use of cylinders having lesser weight and less 
volume and a capacity to store high pressure. There 
are companies that make containers that can store air 
at a pressure as high as 4500psi and it can be 
concluded from this that if such high pressure is 
filled into the cylinders having less volume 
comparable to a small oxygen cylinder the vehicle 
can run easily for 30 to 35 kilometres with the driver, 
and the increased weight is very less and hence the 
efficiency can be increased. There won’t be any need 
to refill the tanks frequently.  
 
Conclusion:  

Nowadays the need for energy continuously 
increases, and we are using the conventional 
resources at an alarming rate hence an alternative 
fuel is much required and Compressed Air 
Technology can be one of the best alternative, as the 
pollution caused is zero and it is also cost efficient. 
The experiment which was performed also show that 
the vehicle ran at a good speed of 60kmph and the 
increased weight was 18.5kgs which only nominally 
affected the efficiency of the engine. Also their was 
no pollution caused. Hence it’s a better and 
sustainable and eco-friendly than fuels such as petrol 
etc. 
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