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Induction SI ines

At the beginning of the induction
stroke the opens.

The downward movement of the
creates a pressure region in the

The / mixture is drawn into

the
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Compression

The valve
As the moves up towards
the / mixture is
in the

heats, mixes and evenly
distributes the / mixture.

This helps the process.
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Power

Just before is reached, a

voltage is applied to the

causing a that the

_/ mixture.

Very rapid of the burning
mixture creates that forces the
piston

, pushing on the
and turning the .

This is the only in the that
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Exhaust

The opens.
As the moves , the
gases are into the
sytem.

At the end of the , the exhaust
Valve , ready for the
to and the cycle to
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Two stroke (Upstroke)

Toward the end of the downstroke the
piston uncovers the inlet transfer port. ~ Transfer
port

Exhaust
port

The downward movement of the piston
creates crankcase pressure that drives
fuel mixture up into the cylinder, which
is at low pressure (aided by port and
piston design).

As the piston moves up, crankcase
pressure is reduced, and the inlet port
opens, allowing the air/fuel mixture to
be drawn in via the carburettor.

At the end of the upstroke both ports are
closed, and the fuel mixture is compressed.
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Two stroke (Downstroke)

As the piston approaches TDC, the
spark plug fires.

Exhaust
port

Transfer

Combustion creates the power stroke, — port
driving the piston down.

As the piston moves down, it uncovers
the exhaust port, allowing the burnt gases
to escape.

When the piston clears the transfer port a
new charge of fuel mixture starts to enter
the cylinder, helping to force the exhaust
gases from the combustion chamber.
The cycle repeats.

Inlet
port
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The Diesel Four Stroke Cycle

Spark Ignition (Petrol)

Power and speed are controlled by
varying the quantity of fuel and air
entering the cylinder

The engine can be made lighter due to
less vibration and pressure

A spark plug is used to ignite the fuel

Compression ratios are usually in the
region of 10:1, can be higher in special
cases but is limited by pre-ignition

Compression Ignition (Diesel)

Power and speed are controlled by
varying the quantity of fuel injected

Due to high pressures and vibration
heavier components are used

Compressing the in the cylinder causes a
rise in temperature, this in turn causes
the fuel to ignite

Compression ratios are 16:1 or more
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Four stroke cycle CI engines
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Compression Ratio
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Compression Ratio
Calculating

Combustion chamber
volume (V1)
TDC

Cylinder volume (V2)

BDC
Example:

V1 +V2 =
\'Al

32cc + 315¢cc
32cc

Compression Ratio

Compression = V1 + V2 _ .
Ratio V1 =108:1
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Pi .

Most pistons are forged or cast
from an aluminium alloy for light
weight and strength.

The piston must be able to
withstand rapid changes of
speed and direction over a very
short distance.

Connecting rods link the pistons
to the crankshaft.

A connecting rod is attached to its
piston by a pin through a
precision bore in the piston body.

The part of the piston below the
pin hole is known as the skirt.
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Piston shape

The top of the piston is the
hottest part. 315-370°C
The piston tapers toward the

top to allow for extra expansion 150-230°C
at the higher temperatures.

A Cam‘ground (OVaI) 150-180°C
piston is narrowest
across the pin hole
where there is
more metal.

It expands more
across the minor
diameter to become
round when hot.

diameter
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Top compression ring

Second compression ring

Compressionrings are generally made
from cast iron and prevent “Blow-by”
(pressure leakage into the crankcase).

There are generally two compression
rings, both acting as gas seals. Designs
may vary from engine to engine.

The lower ring is an oil ring which
is used to wipe oil from the
cylinder wall, limiting oil seepage
to the combustion chamber.

Qil control ring

There is a gap in the
compression rings to allow
for expansion. Three typical
ring joints are shown: butt,
step and angle.
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Engine Cycles
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Engine O .
Expansion of a burning gas within a
confined area is converted into
motion.

In an internal combustion engine, fuel

(petrol) burns in a
chamber.

of the burning gases forces
the and rod

A converts
movement into motion.
motion drives the wheels via
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What is meant by engine cycles?

The Petrol Engine Four Stroke (OTTO) Cycle =

Nicolaus August Otto invented the four stroke cycle. He was
born on 14 June 1832 in Holzhausen (Germany) and died on 26
Jan 1891 aged 59 in Cologne.

Otto began his first experiments with four-stroke engines and
in 1864 together with Eugen Langen he founded the first
engine company N. A Otto and Cie. He was elected to the
Automotive Hall of Fame in 1996.

The basic operating principles of the four-stroke engine have
been around for more than 100 years. Rest assured that
under all those sensors and electronics the same basic
principles of engine operation still exist.





image4.png
A piston moves in a cylinder. "
The top of piston travel is called /

T I b
Downward movement of the piston /

rotates the crankshaft

The lowest point of piston travel is called
- BDC.

The full range of travel from TDC to BDC
is called the piston .




