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Abstract—

 
In present day the awareness among the people 

has been increased to reduce the use of the nonrenewable energy 

resource and emission control system. In this paper we design 

and analysis the compressible fluid, engine which runs based on 

the compressed pneumatic air
 
stored in the storage tank. The 

compressible fluid air engine system consists of compressed air 

stored in the tank act as the fuel for the engine. The
 
energy is 

given in the form of the compressed air for running the engine. 

During normal engine the exhaust air has emission or toxic 

gases like Knox, CO etc. By using the compressible fluid engine 

the emission is zero. Due to the use of atmospheric air in the 

inlet and exhaust gases. Thought some of the renewable energy 

resources like solar, biofuel, which are in the developing stages 

we focused on the compression based technology.  Since the 

equipment which are used for the construction of the 

compressible fluid engine is easily available in the market and 

fabrication is quickly done.
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Declining resource of the fuel in the ground tends to search 

for new fuel and new design of the internal combustion 

engine. Nowadays the compressible fluid, engine research is 

done more in number. So we have decided to design and alter 

the existing model of the engine which is running on petrol. 

The four stroke engine which is running from the fossil fuel 

is taken to the examination and then the alternation is done in 

the new designed compressible fluid engine which is run by 

the compressible fluid. The fossil fuel consumption and then 

the emission of the unburnt fuel gases are getting reduced in 

this model. So the pollution and then natural, nonrenewable 

resource is kept for the further generation. After the 

construction of the pneumatic engine the test for the engine 

performance, power and mechanical efficiency, mean 

effective pressure are get calculated. First the design of the 

engine is done and then the basic analysis of the compressible 

fluid engine is made. 

I. ENGINE DESIGN OF EXISTING INTERNAL COMBUSTION 

The existing internal combustion engine is classified into two 

types based on the strokes. . In the two stroke engine the 

cycle will completed in two stroke of the piston or one 

revolution of the crankshaft. This one power stroke is 

obtained in each revolution of the crankshaft. In the four 

stroke engine is completed in four stroke of the piston or two 

revolutions of the crankshaft. This one power stroke is 

obtained in two revolutions of the crankshaft. Here we 

consider the design of the engine which is working under the 

four stroke process. The four stroke engine is valve operated 

and then the efficiency of four stroke engine is more when 

compared with the two stroke engine. 

A. Suction stroke 

Suction stroke is the initial stroke in the four stroke petrol 

engine. Here the piston is moved from the top dead center to 

bottom dead center. While moving the pressure inside the 

cylinder is getting reduced and become lower than the 

atmospheric pressure at this time the inlet valve gets opened 

and then the air fuel mixture is passed into the cylinder until 

the pressure in the cylinder and the atmosphere became same. 

B. Compression stroke 

In this compression stroke the piston is moving from the 

bottom dead center to the top dead center. During this process 

the air fuel mixture in the cylinder is get compressed and then 

pressure inside the cylinder get increased and this is placed 

near to spark plug. During this process both inlet and outlet of 

the engine is closed. 

C. Expansion stroke  

At the end of the compression stroke the air fuel mixture is 

ignited by the spark plug which is placed inside the cylinder. 

The burnt gases produced which drive the piston from top 

dead center to bottom dead center. The flywheel which is 

attached with engine shaft store energy during this stroke and 

supplies it during other stroke. Both valves are remaining 

closed during the operation of this stroke. 

D. Exhaust stroke 

After the expansion process the gases become useless, so the 

gases are collected and then made escaped through the 

exhaust valve to the atmosphere. Here the piston is moving 

from the bottom dead to top dead center and the exhaust gas 

are driven out of engine cylinders. 

II. NEW ENGINE DESIGN OF AIR AS FUEL 

In this compressible fluid engine the compressed air is stored 

in the storage tank which is acting as the fuel. The 

compressed air, which is stored in the tank is passed to the 

inlet port of the compressible fluid engine. When the inlet 

valve gets open stored air is passed into the cylinder where 

the stored energy is converted into mechanical energy. Then 

the pressure of the compressible fluid is getting reduced and 

passed out to atmosphere. This process is like steam engine 

working instead of steam compressible fluid that is air is 

used. 
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A. Expansion stroke: 

In expansion stroke compressed air, which is stored in storage 

tank passes into the cylinder by opening the inlet valve. 

When the compressed air is entering into a cylinder the piston 

move from the top dead center to bottom dead center. The air 

entering with high pressure moves the piston in a downward 

direction and then the area of the cylinder is getting increased 

due to increase in area pressure drop takes place this helps the 

piston to move up in the exhaust stroke. By this movement 

the pressure energy is converted into mechanical energy. In 

this process the exhaust valve remains closed. 

B. Exhaust stroke: 

 During this stroke the piston is moved from the 

bottom dead center to top dead center. This stroke starts when 

the piston starts moving from the bottom dead center. When 

the exhaust valve gets open the air in the cylinder is expelled 

to the atmosphere and the cycle gets continuous. The exhaust 

valve closes when the piston reached top dead center. At the 

end of the exhaust stroke some air will be trapped inside the 

clearance volume. 

III. FABRICATION OF COMPRESSIBLE FLUID 

ENGINE: 

The fabrication of the compressible fluid engine consists of 

designing the camshaft and valve timing. In normal four 

stroke petrol engine the camshaft consists of two cam which 

is used to control the inlet valve and outlet valve. The timing 

of the valve opening and closing are based on the stroke 

length and then the cylinder diameter. The timing valve and 

the cam shaft depend upon the fuel used for running the 

engine. For the compressible fluid engine the fuel used to run 

the engine is compressed air. So the camshaft and then timing 

valve should change when the ordinary camshaft is used, then 

the opening and closing of the valve get changed and the 

operation of the compressible fluid engine gets affected. 

A. Camshaft of petrol engine: 

The camshaft of petrol engine consist of two cam one is used 

for inlet valve control and another is used for outlet valve 

control. The cam which is used in normal four stroke petrol 

engine consist of  rise, dwell 1, fall, dwell 2. In the inlet cam 

first rise is used to open the inlet valve and send the air fuel 

mixture into the cylinder. Dwell is used to hold the inlet valve 

as in position. Fall is used to close the inlet valve and stop the 

fuel entering into the cylinder. The second dwell is used to 

hold the inlet valve as in position. In the outlet cam the first 

rise is used to open the outlet valve and send the exhaust gas 

into the atmosphere. Dwell is used to hold the outlet valve as 

in position. Fall is used to close the outlet valve and stop the 

exhaust entering into the atmosphere. The second dwell is 

used to hold the outlet valve as in position. 

 

B. Camshaft of compressible fluid engine: 

The camshaft of petrol engine consist of two cam one is 

used for inlet valve control and another is used for outlet 

valve control. The cam which is used in compressible fluid 

engine consist of rise, fall. On the inlet cam rise is used to 

open the inlet valve of the compressible fluid engine and send 

the compressed air into the engine cylinder. when inlet cam 

fall it is used to close the inlet valve of the compressible fluid 

engine. On the outlet cam rise is used to open the outlet valve 

of the compressible fluid engine and send the expanded air 

into the atmosphere. At the outlet cam fall is used to close the 

outlet valve of the compressible fluid engine. 

 

IV. FABRICATION OF COMPRESSIBLE FLUID 

ENGINE: 

The fabrication of the compressible fluid engine consists of 

designing the camshaft and valve timing. In normal four 

stroke petrol engine the camshaft consists of two cam which 

is used to control the inlet valve and outlet valve. The timing 

of the valve opening and closing are based on the stroke 

length and then the cylinder diameter. The timing valve and 

the cam shaft depend upon the fuel used for running the 

engine. For the compressible fluid engine the fuel used to run 

the engine is compressed air. So the camshaft and then timing 

valve should change when the ordinary camshaft is used, then 

the opening and closing of the valve get changed and the 

operation of the compressible fluid engine gets affected. 

A. Camshaft of petrol engine: 

The camshaft of petrol engine consist of two cam one is used 

for inlet valve control and another is used for outlet valve 

control. The cam which is used in normal four stroke petrol 

engine consist of  rise, dwell 1, fall, dwell 2. In the inlet cam 

first rise is used to open the inlet valve and send the air fuel 

mixture into the cylinder. Dwell is used to hold the inlet valve 

as in position. Fall is used to close the inlet valve and stop the 

fuel entering into the cylinder. The second dwell is used to 

hold the inlet valve as in position. In the outlet cam the first 

rise is used to open the outlet valve and send the exhaust gas 

into the atmosphere. Dwell is used to hold the outlet valve as 

in position. Fall is used to close the outlet valve and stop the 

exhaust entering into the atmosphere. The second dwell is 

used to hold the outlet valve as in position. 

B. Camshaft of compressible fluid engine: 

The camshaft of petrol engine consist of two cam one is 

used for inlet valve control and another is used for outlet 

valve control. The cam which is used in compressible fluid 

engine consist of rise, fall. On the inlet cam rise is used to 

open the inlet valve of the compressible fluid engine and send 

the compressed air into the engine cylinder. When inlet cam 

fall it is used to close the inlet valve of the compressible fluid 

engine. On the outlet cam rise is used to open the outlet valve 

of the compressible fluid engine and send the expanded air 

into the atmosphere. At the outlet cam fall is used to close the 

outlet valve of the compressible fluid engine. 

V. ANALYSIS OF COMPRESSIBLE FLUID ENGINE 

The Analysis of compressible fluid engine is done by 

doing the test on the  compressible fluid engine which is 

fabricated by us. Analysis of the compressible fluid engine is 

done in two ways, they are one by changing the compressible 

fluid pressure and other by applying different load on 

constant pressure. 
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PERFORMANCE TEST ON COMPRESSIBLE FLUID 

ENGINE IN IDEAL LOAD: 
 

 

S.No 

 

Pressure of air 

stored in tank               

( bar) 

 

Time 

 

 

(sec) 

 

Engine 

speed 

( rpm) 

 

Wheel 

speed 

(rpm) 

Initial Finial 

1. 5 4 38 685 486 

2. 6 5 35 1088 770 

3. 7 6 33 1280 906 

4. 8 7 32 1470 1029 

5. 9 8 29 1714 1198 

 

 

PERFORMANCE TEST WHEN LOAD APPLIED: 

 

 

VI. CONCLUSION 

The analysis of the compressible fluid in the engine is done 

and then the performance test and then efficiency is 

calculated. The construction of the compressible fluid engine 

can be done. The storage of the atmospheric air can be easily 

done using a compressor. By using this type of engine the 

fuel cost is reduced. Then maintenance of the engine are also 

less when compare to other type of engine. 
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