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Chapter 02: Fuel Injection Techniques

2-1 Electronic management and engine diagnostics

1967 Appearance of the first cars equipped with “JETRONIC” injection
created by BOSCH. It was only later that this injection was called D-
JETRONIC with the appearance of K-JETRONIC. The aim of electronic
injection is to optimize the richness of the air/fuel mixture depending on the
use of the engine in order to improve its efficiency and thus save fuel while
having the possibility of increasing power. The principle is to get closer to
ideal combustion during moderate use of the engine then to increase the
richness when power is required. In addition, this technology makes it

possible to cut off fuel injection during deceleration, thereby increasing fuel

economy.
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D-JETRONIC (1967-1976)

The letter "D" stands for "Druck” (Pressure).

Analog injection. The depression is measured by a sensor
located in the intake manifold in order to calculate the fuel
injection time required.

K-JETRONIC (1974-1988)

The 'K' stands for 'Kontinuierlich' (continuous). S
Mechanical fuel injection. The difference is that the petrol is
constantly coming out of all the injectors, with the petrol
pump bringing the fuel to around 5 bar. The intake air is also
measured to determine the amount of fuel to be injected.

L-JETRONIC (1974-1985)

The 'L’ stands for 'Luft’ (air).

Analog injection. This injection system uses a vane air flow
meter. It is simpler and more reliable than the D-]Jetronic,
thanks to the use of specific integrated circuits. Widely used
on European cars from the '80s.
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FONCTIONNEMENT

Sensors provide information to the control unit that operates them and
controls the injection. Injecting gasoline into the air forms the carbureted

mixture. So there are two different circuits.
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1-Air Circuit

The cylinders are fed by the pipesl, 2, 3, 4 of the inlet manifold.

- The main air inlet is controlled by the throttle opening located at the inlet of the manifold
through the throttle.

- The second essential piece of information is given by the pressure probe, which transforms
the absolute pressure indication in the intake manifold into an electrical signal. For a given
engine speed, the manifold pressure decreases when the throttle is closed, it increases when
the throttle is closed.

Cylinder
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2-Fuel System

The cylinders are fed by means of 4 injectors attached to the intake pipes, which inject
behind the intake valve. The injection pressure is regulated at 2 bar. When cold, a fifth
injector supercharges fuel into the tubing.

The injectors are fed two by two (1/3 and 4/2). When a group of injectors receives a pulse,
one of the cylinders is powered

Cylinder r >
head -

-The calculator

On the one hand, the
igniter receives a current
sent by two contacts,
mounted in the igniter and
controlled by the igniter
shaft. It is therefore
"informed" about the
position of the moving
parts and the speed of
rotation of the engine,
since the igniter is driven
by the camshaft.
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Pilot Valve Throttle axlis Additional Air Injector Injector Full-load Fuel pump

contactor Control switcher
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Calculator

Air Tp® Probe  Fuel pressure Thermot Water probe

Ignition
regulator contact Tp®

Injection

Cold engine: It needs more energy, to get it you need:

- A richer mixture, this is the role of the temperature probe placed in the water circuit which
acts at all speeds when the T° is below 70°

- A greater amount of mixing is the role of the additional air control.
Engine brake: The throttle is closed, the accelerator pedal is released.

- If the engine speed is less than 1800 rpm and will increase (steep descent for example), the
injector will work and will only be switched off at 1800 rpm.
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2.2 D-JETRONIC

THE MAIN ELEMENTS AND THEIR ROLES.

The calculator:

Its function is to manage all the information received from the various sensors and
supply the engine with the right amount of fuel required according to the load at

which it is used. S

The Alr Pressure Sensor:

Together with the ECU, it is the main
element of the injection. Its role is to
continuously measure the absolute
pressure in the intake manifold, and to

adjust the injection time according to

this criterion. It transforms pressure

variations into electrical signals sent to
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Triggering contacts

They have three functions:

— the first, to inform the ECU that the engine
has been started,

— the second of the crankshaft's angular
velocity (its rotation)

—the third, the successive closing and opening *+

Indicate to the ECU which pair of injectors is
to be powered, (1/3 or 4/2).

The Water Temperature Sensor

It indicates the temperature of the cylinder
head coolant. Based on this information, the
ECU increases or decreases the opening time

of the injectors (cold enrichment, hot

depletion).
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The main injectors:

There are 4 of them, and they are electrically
controlled by the ECU according to all the
Information sent by the elements already
mentioned. The fuel is injected upstream of the
Intake valves. Their fuel flow rate is a function
of the injector opening time from 2.5
milliseconds at idle for 1.5L/hour to 9.7
milliseconds at full load and 42L/hour.

The additional air control:

It's an extra inlet of air. Its flow rate is directly
related to the temperature of the engine.

It consists of two adjoining bodies: an air part and
a coolant part.

An air light, which is fully open in freezing
weather, gradually closes as the engine heats up
and closes completely when the engine reaches its
maximum temperature. The additional air supply
Is then cut off.
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2-2 K-jetronic system

The K-Jetronic Injection is a mechanical injection system with continuous injection.

K = Kontinuierlich = continuous

Its organization includes 3 functions

1. Airflow Measurement:

The measurement of the air quantity is controlled by a probe plate
Installed in the air flow meter.

2. Fuel Supply:

An electric fuel pump discharges fuel to the
Feeder-dispenser.

The role of the meter-distributor is to distribute the fuel between
The different injectors:
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1) CO richness
adjustment
screw.

2) 1b) Dispenser

3) 3) Electric fuel
pump.

4) 6) Pressure
regulator.

5) 7) Injector.
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Carburation:
The volume of air sucked in, depending on the position of the probe plate,
IS the essential element for fuel dosing. This dosage is determined by the air

flow meter, which in turn controls the dispenser.
The air flow meter and the dispenser are the mixing regulator.

Operation.

The fuel pump draws the fuel into the tank and pushes it under pressure to
the feeder-dispenser.

Then the fuel Is sent to the injectors.
The injectors ensure continuous injection to the various intake manifolds.

The air-fuel mixture is then sucked in when the intake valves are opened.
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Arrival of gasoline A needle is pushed by a
spring, when the fuel
pressure increases, the

spring compresses, from a

~ Injector
body certain pressure (given by
O-ring  _° the manufacturer), the
location _
needle pushes the spring
Filter back and allows the fuel
to pass through which will
be sprayed in the form of
Needle -
= a jet.
Jet Gasoline
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fig1

plateau-sonde

Feeder-
dispenser Figl:

The fuel is delivered to the injectors through the manifolds coming
from the feeder-dispenser. This doses the fuel according to the
amount of air admitted through the flow meter



Université Mohamed Boudiaf - Msila

fig1

ﬁ?ﬁ IUniversity of M'sila

Faculty: ST------ I\/Iodule:lnternall

combustion engines -Master 2 -Energetics 2023/2024

plateau-sonde

L g 3 g8 ol Cile ja oda AL £ 5 ga (ha Aadlll) cilamdial) A (0 lBLAY ) 268 61 anlid Al

11 JSA) 4l £ 3 g

”

G Gabia JMA (ha Lgd 58 Ay (Al 61 5l dpa



niversity of M'sila-----Faculty: ST------ Module:Interna
I combustion engines -Master 2 -Energetics 2023/2024

The Flow Meter

It consists of a disc placed in the air passage, it is fixed on a
movable arm and moves according to the volume of air admitted.
The arm attached to it is swivelling, and acts on a drawer
(piston) see fig2. This slides into a cylinder with calibrated slots
(see fig3) (as many slots as there are cylinders to be fed)

f 2 plateau-sonde visde  piston cylindre
|g richesse

fig3

fente
calibrée
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2-3 L-jetronic system

L-Jetronic injection is an electronically controlled injection

system with intermittent injection

The purpose of this injection is to allocate to each injector the exact amount
of fuel needed for the engine to function properly. In addition, this type of
injection adapts almost instantaneously to the different conditions of the

engine. (e.g. Cold engine - fully loaded - decelerating etc. Etc. ).

To know the different conditions of the motor, different sensors inform
the electronic box.

In turn, the electronic box sends information about the amount of fuel

to be injected.
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The fuel pump draws the fuel into the tank and pushes it
under pressure back to the injection rail.

The L-Jetronic basically consists of these different elements:

1. The suction system:

It supplies the engine with the necessary amount of air. It includes the air
filter, intake manifold, throttle.

2. Probes:

The probes measure the parameters of the engine. The essential parameter is
the volume of air drawn in by the engine which is measured by the air flow
meter.

Other sensors measure throttle position, engine temperature, air temperature,
engine speed, fuel injection volume, additional air volume, additional volume at
start-up, and mains voltage.

In this system it is possible to set idle and CO.
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Sonde
Lambda

Injecteur

a froid

Injecteur de départ
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Commande d’air

!

additionnel

Centrale
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électronique

de carburant

Accumulateur

Filtre a
carburant

Pompe électrique
a carburant

Valve de séquence

Régulateur
de mélange

Doseur-distributeur
. de carburant
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