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ABSTRACT

Two stroke engine are more powerful when compared to the four stroke engine, because it produce one
power for every two stroke (ie) one up and down of the piston. But in four stoke it produce one power for every
four stoke. Though the two stoke got a power it fails to reduce the hydrocarbons during the power stoke, which is
called poor scavenging process. So, we decided to control the scavenging process use swirl engine. The principle
behind this is the swirl action played during the exhaust stroke.
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1. INTRODUCTION

Compressed atomized fuel enters in to cylindrical space, ignited. Expanding gas releases some significant
amount of energy. Using this created energy to drive series of piston and the rotation of crankshaft. This is the
fundamental operation of internal combustion engine. Swirl engine look similar to the traditional engine. But it has
a different piston. The major parts of a swirl engine are deflector, gear arrangements, coil spring and exhaust fan.
This makes the piston quite completed. The basic principle behind this is by storing the energy during the
compression stroke and releasing the stored energy during the exhaust stroke.
Arrangements: The three spur gears are placed inside the male and female die namely G1, G2 and G3. G1runs G2
followed by G3. G1 has coil spring, one end is fixed with G1 and other end is connected with the male die. G3 is
connected with the exhaust fan. Again in G1 the thread is wound over and passed over the telescopic cylinder.
There are four telescopic cylinders. Smaller diameter is connected to the piston head and larger diameter is
connected to the male die. Male die and female die are placed inside the piston and sealed tightly. Spark plug are
offset to the piston for making arrangement with the telescopic cylinder.

2. METHODS & MATERIALS

For the study, a CAD model of a simplified telescopic cylinder has been constructed, see figure 1. The
model has a movable piston driven by a linear motor. The cylinder has an inner diameter of D = 170 mm and is
made of glass of good optical quality. With the piston at bottom dead centre (BDC), the length of the cylinder is
five diameters. The port section consists of 30 equally spaced ports. Each port is a 10 mm slit milled into the
cylinder wall with a height (in axial direction) of 70 mm. The top and bottom (maximum/minimum axial position)
of the ports are round with a radius of 7.5 mm. The outer diameter of the port section is 228 mm. The piston has a
flat surface and has Teflon seals held towards the glass cylinder by small springs. Experiments are performed using
air at room temperature and atmospheric pressure.Figure.2 shows the fabricated model of telescopic cylinder. The
cylinder was made up of mild steel material.Figure.3 shows the piston head with spark plug which is made up of
high carbon steel.

It can be deduced by the previous section, there are several options that can be explored in the design of
2-Stroke CI high speed engines. The most typical ones are listed below. Uniflow scavenging with exhaust poppet
valves and piston controlled inlet ports; external blower and 4-Stroke- like oil sump; direct injection, bowl in the
piston. Uniflow scavenging with exhaust poppet valves and piston controlled inlet ports; external blower and
4-Stroke- like oil sump; indirect injection with a pre-chamber connected to the cylinder through one or more
orifices. Loop Scavenging with piston controlled transfer and exhaust ports; crankcase pump; indirect injection
with a pre-chamber connected to the cylinder through one or more orifices. Scavenging with opposed pistons, twin
crankshafts; external blower and oil sump; indirect injection with a pre-chamber connected to the cylinder through
one or more orifices
Working:

First stroke (suction and compression): When a piston moves from BDC to TDC, crank case port opens and
fresh air and fuel mixture enters for crankcase compression. During rotation of the crankshaft atomised fuel is
partially compressed, this process is called crankcase compression. Now the atomised fuel enters in to combustion
chamber through transfer port. Deflector (telescopic cylinder4) which deflects the atomised fuel from inlet port,
during this process atomised fuel is saved from the scavenging process. Meanwhile piston moves to the TDC, for
the compression stroke. CV is the area where it is completely compressed for the power stroke. First stroke ends
here.

Second stroke (power and exhaust): When piston hits the TDC, hub from the gearl attach to the telescopic
cylinderl (temporary). As a result string starts to coil the spring in its axis, soon over burned gas pushes the piston
to TDC. When 80% of this stroke is completed the exhaust port is uncovered slightly, now the sting detached from
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the telescopic cylinderl which enables the spring coil to rotate in the opposite direction. Using this created energy
to drive an exhaust fan to exhaust the gas from the combustion chamber. Due to this fuel is saved from the
scavenging process. And the piston is ready for the next cycle.

Figure.1. CAD model of a Figure.2. Fabricated telescopic Figure.3.Piston head with spark
simplified telescopic cylinder cylinder plug
3. RESULTS AND DISCUSSION
So, in traditional engine deflector used to deflect the incoming fuel, but failed to escape the exhaust gas
from the combustion chamber. By using the swirl engine the above problem can be reduced moreover fuel
economy can be increased with power too. Well |1 removed dimensions and material properties from the journal,
but this the basic principle behind the swirl engine.

4. CONCLUSION

The 2-Stroke cycle combined with Ignition is a promising solution for high speed engines, particularly for
small passenger cars and for light aircraft. In comparison to a corresponding 4-Stroke engine, the double cycle
frequency vyields the following advantages: higher power density, with ensuing possibility of downsizing and/or
down-speeding the engine; higher mechanical efficiency, in particular with the piston-controlled ports (no valve-
train); lower soot and NOx emissions at partial load, thanks to the higher air excess; possibility of having a high
content of residuals within the cylinder without an external EGR system.
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