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Petrol Engine

Petrol engines are a type of internal combustion engine which use petrol as a fuel. They
are used in a variety of applications viz. cars, motor-cycles, lawnmowers, motor-boats, go-karts
and chainsaws. The engines are classified as four stroke and two stroke depending upon the
number of engine cycle phases (strokes), during which the piston travels from top to bottom
or vice versa.

Four Stroke Petrol Engine

The four-stroke engine is the most common types of internal combustion engines and is used in
various automobiles. For a given cycle, the piston moves up and down twice which are called
upstrokes and downstrokes. The schematic of the four strokes is shown in figure (1). The
processes in the cycle can be approximated by the Otto Cycle, named after German engineer
Nikolaus Otto, as shown in figure (2).

Figure 1: Four Stroke Engine
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The strokes are,

1) Intake Stroke: In this stroke, the piston moves
downwards and a gaseous mixture of air and
fuel is drawn into the cylinder at atmospheric
pressure. In this proces, the volume increases
from V2 to V1.
This is the input part of the cycle where energy
enters the system as internal energy stored in the
fuel. The energy transfer in this case is by mass
transfer.
In this stroke the intake valve is open and the
exhaust valve is closed.

Figure 2: Otto Cycle

2) Compression Stroke: In this stroke, the piston moves upwards and the air-fuel mixture
is compressed adiabatically from volume V1 to V2 and temperature increases from TA to TB.
The work done by the gas is negative.
Compressing the air-fuel mixture allows more energy to be released when the charge is
ignited. The charge is the volume of compressed air-fuel mixture trapped inside the com-
bustion chamber ready for ignition.
In this stroke both the intake valve and the exhaust valve are closed.

3) Power Stroke: In this stroke, in the beginning, the spark plug fires and the compressed
air-fuel mixture combusts. During this time, the pressure and the temperature increase
rapidly, with the temperature rising from TB to TC . The volume remains approximately
constant and no work is done by the gas. Energy Qh enters the system.
After the combustion, the gas expands adiabatically from volume V2 to V1 and temperature
decreases from TC to TD. Work is done by the gas in pushing the piston downwards.
In this stroke both the intake valve and the exhaust valve are closed.

4) Exhaust Stroke: In this stroke, the exhaust valve opens and the pressure suddenly drops
for a short interval. The piston is almost stationary and energy Qc is expelled.
The piston then starts moving upwards and the residual gases are exhausted at atmospheric
pressure resulting in the volume to decrease from V1 to V2.
In this stroke the intake valve is closed and the exhaust valve is open.
After this the cycle renews.

Two Stroke Petrol Engine

In a two stroke engine, all the processes done by the four stroke engine is carried out but in two
strokes. It completes a power cycle with two strokes of the piston during only one crankshaft
revolution. The simplest two-stroke engines do this by using the crankcase and the underside
of the moving piston as a fresh charge pump. Such engines carry the official name crankcase-
scavenged two-strokes.
The schematic of the two stroke is shown in figure (3). Two-stroke engines are preferred when
mechanical simplicity, lightweight, and high power-to-weight ratio are design priorities. It is used
in many motor-cycles, lawnmowers, mopeds and chainsaws.
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Figure 3: Two Stroke Engine

The two strokes are,

1) Upstroke: In this stroke, the piston moves upwards. The underside pulls a partial vacuum
in the crankcase. The intake port opens which allows air to rush into the crankcase through
a carburetor.
As the piston nears the top, a spark fires the compressed air-fuel mixture. The mixture
burns and the heat raises the pressure pf the combusted mixture. This pressure drives the
piston down.

2) Downstroke: In this stroke, the piston moves downwards. This exposes the exhaust
port. As spent combustion gas rushes out through this port, the descending piston simul-
taneously compresses the air-fuel mixture trapped beneath it in the crankcase.
As the piston continues to descend, it exposes the transfer port. As pressure in the cylinder
is now low and pressure in the crankcase higher, fresh charge from the crankcase rushes into
the cylinder through the transfer port.
This process of filling the cylinder while also pushing leftover exhaust gas out of the exhaust
port is called scavenging.
While the piston is near the bottom, the mixture continues to move from the crankcase, up
through the transfer port, and into the cylinder.
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Differences Between Two-Stroke and Four-Stroke Engines

Two-Stroke Engine Four-Stroke Engine

It has one revolution of the crankshaft during
one power stroke.

It has two revolutions of the crankshaft dur-
ing one power stroke.

It generates high torque at a higher rpm. It generates less torque at a lower rpm.

It uses ports for outlet and inlet of fuel. It uses valves for outlet and inlet of fuel.

It requires a lighter flywheel. It requires a heavier flywheel.

The charge is partially burnt and it gets
mixed with the burnt gases during inlet.

The charge is fully burnt and doesn’t get
mixed with the gases inside the cylinder.

It generates more smoke and show lesser
thermal efficiency.

Its generates less smoke and show higher
thermal efficiency.

It has a larger ratio in terms of power to
weight.

It has a lesser ratio in terms of power to
weight.

It requires more lubricating oil as some oil
burns with the fuel.

It requires less lubricating oil.

It shows more wear and tear due to poor lu-
brication.

It shows less less wear and tear.

It is lighter and noisy. It is heavier and is less noisy.

It is cheaper and simple for manufacturing.
It is expensive and difficult for manufactur-
ing.

Diesel Engine

Diesel engines are a type of internal combustion engine which use diesel as a fuel. They
are used in a variety of applications viz. cars, trucks, ships, railway engines and bulldozers. The
engines are classified as four stroke and two stroke depending upon the number of engine
cycle phases (strokes), during which the piston travels from top to bottom or vice versa.

Four Stroke Diesel Engine

The schematic of the four strokes is shown in figure (4). The processes in the cycle can be
approximated by the Diesel Cycle, named after German engineer Rudolph Diesel, as shown in
figure (5).
In a diesel engine, the gas is compressed to such a value that it ignites the fuel under pressure
rather than using a spark plug. Hence, diesel engine is a case of compression ignition as opposed
to spark ignition in case of petrol engines.
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Figure 4: Diesel Engine

The strokes are,

1) Intake Stroke: In this stroke, the piston
moves downwards and air is drawn into
the cyclinder at atmospheric pressure. In
this process, the volume increases from V2

to V1.
In this stroke the intake valve is open and
the exhaust valve is closed.

2) Compression Stroke: In this stroke,
the piston moves upwards and the air
within the cylinder is compressed adiabati-
cally from volume V1 to V2 and tempera-
ture increases from Ta to Tb.
In this stroke both the intake valve and
the exhaust valve are closed. Figure 5: Diesel Cycle

3) Power Stroke: In this stroke, in the beginning, fuel injector sprays a highly pressurized
mist of diesel fuel into the cylinder. Due to the high temperature of the compressed gas, the
fuel ignites almost immediately upon injection.
During this time, the pressure remains constant and the piston moves downward increasing
the volume from V2 to V3. Energy Q1 enters the system.
After the combustion, the gas expands adiabatically from volume V3 to V1 and temperature
decreases from Tc to Td. Work is done by the gas in pushing the piston downwards.
In this stroke both the intake valve and the exhaust valve are closed.
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4) Exhaust Stroke: In this stroke, the exhaust valve opens and the pressure suddenly drops
for a short interval. The piston is almost stationary and energy Q2 is expelled.
The piston then starts moving upwards and the residual gases are exhausted at atmospheric
pressure resulting in the volume to decrease from V1 to V2.
In this stroke the intake valve is closed and the exhaust valve is open.
After this the cycle renews.

Two Stroke Diesel Engine

A two stroke diesel engine works in the same fashion as the two stroke petrol engine with only the
difference that the fuel is ignited due to compression and not due to a spark plug.

Differences Between Petrol and Diesel Engines

Petrol Engine Diesel Engine

It works on Otto cycle. It works on Diesel cycle.

Air and fuel is mixed in a carburettor. Fuel is mixed with air inside the cylinder.

Fuel is ignited with an electric spark.
Fuel is ignited with the help of hot com-
pressed air.

It works with highly volatile fuel. It works with low volatile fuel.

The compression ratio is low (about 7-10 ). The compression ratio is high (about 11-20 ).

It has higher fuel consumption. It has lesser fuel consumption.

It makes less noise. It makes more noise.

It has relatively low amount of power pro-
duction and lower efficiency.

It has relatively high amount of power pro-
duction and higher efficiency.

It has high running cost. It has low running cost.

It is mostly applicable for light duty applica-
tions.

It is mostly applicable for heavy duty appli-
cations.

CNG Engine

Natural gas is an odourless, gaseous mixture of hydrocarbons, predominantly made up of
methane. Compressed Natural Gas (CNG) is produced by compressing natural gas to less
than 1% of its volume at standard atmospheric pressure.
Natural gas is stored in a fuel tank, or cylinder, typically at the back of the vehicle. The CNG
fuel system transfers high-pressure gas from the fuel tank through the fuel lines, where a pressure
regulator reduces the pressure to a level compatible with the engine fuel injection system.
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The CNG engines are generally of three types,

1) Otto cycle engines use a premixed air-fuel mixture in which CNG is mixed with air and
entered into the engine. The engine works in the same manner as a petrol engine. These type
of engines are used in cars, autorickshaws and light to medium duty stationary applications.

2) Diesel cycle natural gas engines do not premix the natural gas with air. Instead, natural
gas is injected directly into the combustion chamber at high pressure in much the same way
that is done in a diesel engine. However, unlike diesel engines, an ignition source is required.
The primary means of igniting the natural gas jets is to ignite a small diesel pilot just prior
to the injection of the gas. This approach is sometimes referred to as high pressure direct
injection or gas-diesel. They are used for heavy duty and marine applications.

3) Dual fuel mixed cycle engines use a premixed air-fuel mixture ignited by a substantial diesel
pilot representing more than 15% of the total fuel energy. They are referred to as mixed
cycle engines because the diesel pilot contributes significantly to the total heat release during
combustion of the premixed natural gas/air charge. They are used for rail and large non-road
applications.
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