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Abstract:

The idea of Compressed air as a fuel is not new, in fact it has been around for many years and many researchers are working on
the idea of air as a non-polluting fuel. The zero emission engines can be obtained by modifications to the conventional gasoline
I.C. engine’s cam and some other minor changes. Although the compressed air engine gives out zero emissions, its performance is
not on par with the performance of the conventional 1.C. engine or of the electric vehicles. This project focuses on improving the
performance of the zero emission vehicle like output power, torque etc. by introducing air preheater. The theory behind the
experimentation is based on Gay-Lussac’s Law which is also referred to as the Amontons’ law of pressure— temperature which
states that “The pressure of a gas with fixed mass and constant volume is directly proportional to the absolute temperature”. So

when the temperature of the gas is increased the pressure of the gas also increases.
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ILINTRODUCTION

The increase in automobiles has resulted in the increase in
pollution and with research going on every day to find
solutions to reduce emissions, there are many ways to achieve
the goal. Manufacturers have explored the option of using
electric vehicles to reduce the emissions but electric vehicles
are expensive to manufacture as well as expensive to run. The
usage of air as a fuel is not a new idea, it has been around
since the 19th century but it was Motor Development
International (MDI) that introduced the first car that was
completely driven by compressed air. In 2003 the company
introduced the “Air car” which was a concept but failed to be
put into production. The use of compressed air as a fuel is a
non-expensive way of reducing the emissions. Compressed air
can be run as a fuel in the existing I.C. engines by
modification of certain parts of the engine which is an
advantage because it prevents the cost of manufacturing a new
engine.

Four stroke petrol engine:
The conventional petrol engine generally works on 2 stroke

and 4 strokes. In 4 stroke engines the 4 strokes of the engine
are:-

1. Suction/Intake stroke.

2. Compression stroke.

3. Power/Combustion stroke.

4. Exhaust stroke.

1. Suction/Intake stroke: - In this stroke the inlet

valve is opened and the charge i.e. the combustible mixture
enters the engine and during this stroke the exhaust valve
remains closed. The stroke takes place for a 180 degree
rotation of the crankshaft. During this stroke the piston moves
from TDC to BDC.
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2. Compression stroke: - In this stroke the combustible
mixture is compressed under very high pressure by the piston
which is moving from BDC to TDC. In this stroke the work is
done on the mixture by the piston and this takes place for the
next 180 degree of crankshaft rotation. At the end of this stroke
there is a spark from the sparkplug which starts a flame. During
this stroke both the inlet valve and exhaust valves are closed.

3. Combustion/Power stroke: - Power stroke is the
only stroke in which the work is being done by the mixture on
the piston. During the stroke the flame from the sparkplug
travels through the mixture a d it burns the whole mixture, due
to this the piston is pushed down from TDC to BDC and this
produces the power. During this stroke both the inlet valve and
the exhaust valves are closed. The power stroke takes place
through the next 180 degrees of crankshaft rotation.

4. Exhaust stroke: - During exhaust stroke the exhaust
valve opens and the burnt mixture is pushed out through the
exhaust valve due to the pressure difference between the inside
and the outside of the combustion chamber. During this stroke
the work is done by the piston on the mixture as it helps push
the gas out of the cylinder. This stroke takes place for the next
180 degrees of crankshaft rotation, thus completing 720 degrees
of crankshaft rotation.
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Figure.l. Timing diagram
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II.PROBLEM DEFINITION

The compressed air engine has been around for many years
but one of the primary concerns and reasons it has not been
implemented in the real world or mass produced is that the
performance output of the engine is very negligible. Hence
this project primarily focuses on improving the performance
aspects of the engine. The solution to this problem that we are
exploring is that when the pressure of the compressed air
increases the performance also increases. There are many
ways to increase the pressure of the compressed air, one way
is to use compressors that can hold very high pressures but the
cost and size of these compressors is very large. So, the idea
behind the project is to implement a economical solution to the
problem of achieving high pressure.
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Figure. 2. Air- Engine
111.LOBJECTIVE

As seen in previous research papers, the performance
parameters of the compressed air engine are negligible. The
main focus of this project was to, at least scarcely, increase the
performance of the engine most importantly in the form of
power output. The objective is to perform an analysis on the
performance of the engine, firstly, without the implementation
of a preheater. The preheater is the device that sets us apart
from the past research done on this type of engine. Then, an
analysis with the preheater being added to the experiment was
performed. Lastly, a comparison study was done to observe
the changes in data under common parameters.

4

Figure. 3. data under common parameters.
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IV. EXPERIMENTATION METHODOLOGY

Figure. 4. Experimentation Methodology

a) Engine — the engine used is from a 2002 Honda Activa
scooter. It’s a single cylinder, 4 stroke engine. The displacement
of the engine is 102cc. On conventional petrol, it churns out
around 7 HP at 7000 rpm. The camshaft was further fabricated
to convert the 4 stroke mechanism to a two stroke. This was
done to produce a mechanism in which the timing of the inlet
and exhaust valves are set to open and close at alternate strokes.
The intake to the engine was also fabricated to allow a direct
connection to the flow of compressed air.

b) Compressor — The compressor used is a piston type unit
which has a capacity of 160 litres. It produces power of about 2
HP at 720 rpm. The maximum air flow rate is 264 I/min with the
working pressure being around 9 kg/cm2.

c) Preheater —Glow Plug - A glow plug is a heating device
used to aid starting diesel engines. The glow plug is a pencil-
shaped piece of metal with a heating element at the tip. This
heating element, when electrified, heats due to its electrical
resistance and begins to emit light in the visible spectrum. Here,
two glow plugs are used and are fitted at the ends of a cast iron
housing. These are 12 V plugs that heat up to a temperature of
about 120 OC as tested. The plugs are connected by leads at
their ends which are in turn connected to a battery. A switch is
present to turn the passage of current ON/OFF. A regulator is
also present to vary the temperature of the plugs.
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Figure.5. (Exhaust Cam)

D25

Figure.6. (Intake Cam)
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Figure.7. (Modified Cam)
V.OBSERVATIONS AND CALCULATIONS

DIAMETER OF PISTON —50 MM =0.05 M
STROKE LENGTH —55.6 MM = .0556 M

T T
AREA OF PISTON -~ D) ‘= : (50)1.9635x103 2
M

Table.1.
Pressure inSpeed in rpm  |Indicated power in KW
N/mA2
6x10"5 760 0.83
5x10"5 743 0.676
4x10"5 726 0.527
3x1075 684 0.372
2.7x10"5 0 0
Indicated Power Comparison Analysis
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Figure.8. (Comparison of IP with and without air pre
heater)

VI. CONCLUSION

The observations and calculations were prepared for the
engine for both the cases. first one is for the normal
compressed engine and the second one is for the air pre heater.
We can see the slight improvement in power which is
developed inside the cylinder with the installation of air
preheater rather than without preheater.
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