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Subject:
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Topic:



Special module for car technicians

Title:



Engine and drive train

Target group:

Students at the Technical College

Prior knowledge:

basic knowledge of car techniques

Level of Language Skills:
 Vantage (B 2)

Follows Ups:


-    Transmission

· Brakes and ABS

Objectives:
-    Students should know how does a petrol engine works  

· they have to know the difference between diesel engines and petrol engines      

Benefits:


Students should 

· know the parts of a motor and

· the parts of an engine

· explain the four strokes of an internal combustion engine 

· find the reasons for faults

· explain the difference between a petrol engine and a diesel engine

Unterrichtsmodul

Datum der Erstellung:

Januar 2005 

Fachbereich:



Technical English at work

Thema der Unterrichtseinheit:
Modul -  Kfz-Technik

Thema der Unterrichtsreihe:
Motor und seine Wirkungsweise

Zielgruppe:



Studenten der Fachschule für Technik

Vorkenntnisse:


Grundkenntnisse – Kfz- Technik

Niveau der Sprachkenntnisse:
Vantage (B2 )

Folgende Themen:


-    Getriebe

· Bremsen und ABS-System

Inhalte:
- die Studenten sollen den Aufbau und die    

   
   Wirkungsweise des Benzinmotors im Unterschied 

   zum Dieselmotor erklären

Grobziele:



Die Studenten sollten

· die Teile des Motors und des Zylinders benennen

· Ursachen für bestimmte Fehler erkennen

· den Unterschied zwischen dem Benzinmotor und dem Dieselmotor erklären

Unit Structure

	Time
	Contents
	Activities
	Media
	Teaching Method

	2’

20’

12’

8’
	Introduction

Parts of an engine

The direct injection petrol engine


	teacher shows the aim of this complex

students combine the words from the list to make compound words and assign them to the translations

students label the direct injection petrol engine with the compound words from the list

students find the parts which are not on the picture
	worksheet 1

(ex.1)

transparency

worksheet 1

(ex.2.1)

transparency

worksheet 1

(ex.2.2)

transparency
	listening

 working in groups of two or three

individual work

individual work

	15’

	Main parts
	students read the text ‘The main parts’ 

they label the picture with the right expressions
	worksheet 2

worksheet 2
	reading

individual work

	25’

15’

5’
	The four stroke cycle

Fault analysis
	students read the text ‘The four stroke cycle’ and make notes about the main steps

students explain the four stroke cycle in a shorter way

students should find the right reason for faults 
	worksheet 2

transparency 2

worksheet 2
	reading

individual work

speaking

individual work

	10’

10’

5’
	Difference between a petrol engine and a diesel engine
	students discuss the differences between a petrol engine and a diesel engine

teacher gives the summary of the discussion and the students write it down

students compare their texts with the transparency and correct their mistakes
	transparency

2 
	discussion

dictation

individual work


Unterrichtsverlauf

	Zeit
	Inhalte
	Aktivitäten
	Medien
	Methode

	2’
	Einführung
	Lehrer zeigt die Zielstellung der Unterrichtseinheit auf
	
	LV

	20’

12’

8’
	Teile des Motors

Der Einspritzmotor
	Studenten kombinieren die Wortteile zu zusammengesetzten Worten und ordnen sie den deutschen Bezeichnungen zu

Studenten ordnen die gefundenen englischen Bezeichnungen dem abgebildeten Motor zu

Studenten erkennen, welche Teile des Motors nicht auf dem Bild zu erkennen sind
	Arbeitsblatt 1 (Übg. 1)

Folie zum Vergleichen

Arbeitsblatt 1 (Übg.2.1)

Folie 

Arbeitsblatt 1 (Übg. 2.2)

Folie
	GA 

(2 od. 3 Studenten)

SST

SST /UG

	15’

5’
	Hauptbestandteile


	Studenten lesen den Text „The main parts“

Sie benennen die wichtigsten Bestandteile mit den Ausdrücken aus dem Text
	Arbeitsblatt 2

Arbeitsblatt 2
	SST

SSt



	25’

15’

5’
	Der Vier-Takt-Motor

Fehleranalyse
	Studenten lesen den Text „The four stroke cycle“ und machen sich Notizen zu den wichtigsten Schritten

Studenten erklären die vier Takte in einer etwas ein-facheren und übersichtli-cheren Art an den Modellen

Studenten finden die richtigen Ursachen für einige auftretende Fehler
	Arbeitsblatt 2

Folie 2

Arbeitsblatt 2
	SST

SV /UG

SST


Appendix

worksheet 1

[image: image3.jpg]Engine and drive train

1 Work in groups of two or three. Combine the words from the list below to make
compound words. They are all parts of an engine. Their translation is in the box on the
right. Assign the compound words to the translation

1. cam shaft 9. exhaust  screw
2. connecting head 10. piston dipstick ... Luftfilter
3.l filter 11. spark lu o :
4. czlinder fan 12. vglve gar? - Keilrippenriemen
5. air pump 13. oil manifold ... Nockenwelle
6. ribbed wheel 14.cildrain  ring ... Zundkerze
7. radiator V-belt 15. starter spring ... Olablassschraube
8. injection rod 16. oil pinion gear ... Pleuel (stange)
2 Label the direct injection petrol engine below with | Xﬁ,"t"fef’e’
; 2 assritzel
the English compound words. Which parts do not :
belong to this engine or can’t seen in the picture? | ™ AUEhuiiidmmen
* | ... Zylinderkopf
... Kolbenring
. Olmessstab
Kuhlerventilator
Einspritzpumpe
... Olwanne
. Schwungrad





key – transparency 1
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1 Work in groups of two or three. Combine the words from the list below to make compound
words. They are all parts of an engine. Their translation is in the box on the right. Assign the
compound words to the translation

1. camshaft 9,
2. connecting rod 10.
3. flywheel I1.
4. cylinder head 12.
5. air filter 13.
6. ribbed V-belt 14.
7. radiator fan 157
8. injection pump 16.

exhaust manifold
piston ring

spark plug

valve spring

oil pan

oil drain screw
starter pinion gear
oil dipstick

2 Label the direct injection petrol engine below with
the English compound words. Which parts do not
belong to this engine or can’t seen in the picture?

Luftfilter — air filter
Auspuffkrimmer — exhaust manifold
Kiihlerventilator — radiator fan
Olablassschraube ~ — oil-drain screw
Zylinderkopf - cylinder head
Anlassritzel — starter pinion gear

5 Luftfilter

6 Keilrippenriemen
1 Nockenwelle

11 Ziindkerze

14 Olablassschraube
2 Pleuel (stange)
12 Ventilfeder

15 Anlassritzel

9  Auspuffkriimmer
4  Zylinderkopf
10 Kolbenring

16 Olmessstab

7 Kiihlerventilator
8 Einspritzpumpe
13 Olwanne

3  Schwungrad

a. otl &

g

h. couuecting wocl





worksheet 2
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The main parts

The figure shows the main parts of an
elementary engine:

1 The cylinder — in its simplest form this is a
tube of circular cross-section, closed at one end.
2 The piston fits closely inside the cylinder.
Ideally it would be perfectly free to move up and
down inside the cylinder.

3 The connecting rod connects the piston to the
crankshaft. At the piston end is a pin called the
gudgeon pin which is fitted into holes in the
piston and the connecting rod to couple them
together.

4 The crankshaft is the main shaft of the engine
and is carried in bearings in the crankcase.
Offset from the main part of the shaft is the
crank pin on which the connecting rod is fitted
and is free to turn.

The four-stroke cycle

The first commercially successful internal
combustion engine was made by a Frenchman,
Etienne Lenoir, in 1860. It ran on coal gas, but
worked on a cycle of operations which did not
include compressions of the gas before ignition:
as a result it was not very efficient. In spite of
this it was, in some respects, superior to small
steam engines of the time, and a great many
were sold and did useful work driving machine-
ry in factories. In 1862 Lenior made a horseless
carriage powered by his engine and possibly
drove it on the roads, but he lost interest in his
venture and nothing came of it.

A method of carrying out the cycle of operations
outlined in the previous chapter was described in
a patent dated 16 January 1862 taken out by a
French civil servant, M. Beau de Rochas. Since

The arrangement is such that rotation of the
crankshaft causes the piston to move up and
down inside the cylinder: the lines A and B
indicate the limits of travel of the top of the
piston. As the piston moves upwards the space
between its top surface and the closed end of the
cylinder is reduced, i.e. the gas trapped in this
space is compressed. As the piston moves down-
wards the space above it is increased, i.e. the gas
in this space expands.

The crankshaft can be rotated by pushing the
piston up and down in the cylinder. Starting with
the piston shown in the figure, the crankshaft
rotates clockwise as the piston is pushed down-
wards until the piston reaches the lowest point of
its travel. At this point the crank pin will be
directly under the centre of the crankshaft, and
the centres of the gudgeon pin, crank pin and
crankshaft will all lie in a straight line. In this
position pressure on the piston will have no turn-
ing effect on the crankshaft, and this position is
therefore called a dead centre. Another dead
centre occurs when the piston is at the extreme
top of its travel. These two dead centres, which
are known as bottom dead centre ( b.d.c.) and
top dead centre ( td.c.) respectively, mark the
extreme limits of the piston’s travel.
Movements of the piston from one dead centre
to the other is called a stroke, and there are two
strokes of the piston every revolution on the
crankshaft.

he did not have the means to develop the patent
himself, the patentee offered it to Lenoir who,
failing to realize its importance turned it down.
In Germany Dr N. A. Otto started the manufac-
ture of gas engines about 1866. His first engines
were extremely noisy, though quite effective,
but in about 1875 he took a patent describing a
method of carrying out the cycle of operations
which was identical with that of Beau Rochas’
thirteen years earlier. (It is however, most
unlikely that Otto had heard of the Frenchman or
his patent). Otto’s new engine was an immediate
success. It was much more efficient than
Lenoir’s and was very quite, a characteristic
which led to its being named ‘Otto’s silent gas
engine’.

Lenoir, realizing his mistake, began to manufac-
ture engines working on the same principle.
Otto. Of course, sued him for infringing his

1





[image: image6.jpg]patent rights, but Lenoir had no difficulty in
proving that his engine were made under the
earlier patent of Beau de Rochas, which had by
now lapsed. He court proceedings at last brought
poor Beau de Rochas the fame he deserved, and
he was awarded a sum of money by the
Academy of Sciences in Paris in recognition of
his invention. Even so, the method of operation
which he was the first to describe, and which is
the one used in most modern engines, was for
many years (and sometimes still is) known as
the Otto cycle.

In this method one complete stroke of the piston
is used to carry out each of the four operations
forming the cycle of operations. To complete the
cycle, therefore, four strokes of the piston,
occupying two revolutions of the crankshaft, are
needed: consequently the method is generally
known as the four-stroke cycle.

The inlet and exhaust ports are normally closed
by valves, which are mechanically opened at the
correct times. If the engine runs on petrol, and
air

mixed in the correct proportions by a carburet-
tor, fitted to the outer end of the inlet port.
Starting with the piston at t.d.c., as the crank-
shaft rotates the method of operation is as
follows:

exhaust

inlet port open pom
closed both ports closed

Ty

piston moving
downward

The induction stroke

Fault analysis

Find the right cause for each symptom.
Symptom

- The engine misfired

- The oil consumption was very high

- The engine backfired

- The engine lost power

- There were unusual noises from the

engine

Y mixture
N compressed into

o s top of cylinder
i ,: piston moving

The compression stroke

First stroke — The piston moves down the cylin-
der with the inlet port open and exhaust port clo-
sed, filling the cylinder with a mixture of petrol
vapour and air. This is the induction stroke.
Second stroke — The piston moves up in the
cylinder with both ports closed, compressing the
mixture into the combustion chamber at the top
end of the cylinder. This is the compression
stroke.

Third stroke — At about the end of the
compression stroke an electric spark is made to
jump across a small gap on a sparking plug scre-
wed into the end of the cylinder. This spark igni-
tes the petrol vapour which burns very rapidly,
heating the gas in the cylinder to a high tempera-
ture and considerably increasing its pressure.
The pressure forces the piston down the cylin-
der, both ports closed. This is the power stroke.
Fourth stroke — The piston returns up the cylin-
der with the inlet port still closed but the exhaust
port open, expelling the burnt gases from the cy-
linder. This is the exhaust stroke.

At the end of this stroke the exhaust port closes
and the inlet port reopens for the next induction
stroke, which follows immediately.

e

both ports closed exhaust port open

\) burnt gases
inlet port zz3] forced out of
closed K cylinder

# piston moving

piston forced
upward

down cylinder

The power stroke The exhaust stroke

Cause

oil leaked from the gaskets

the connecting rod bearings were worn
a fault spark plug

an intake manifold leak

low cylinder compression





key 
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The four strokes

Petrol is pumped from the tank to the fuel injection units where it is vaporized and mixed with
air.

In the cylinder, a piston goes down and a camshaft turns. A cam opens an inlet valve and the
petrol-air mixture passes from the fuel injection unit into the combustion chamber.

When the piston reaches the lowest point of its stroke it begins to go up again. The inlet valve
closes and the petrol-air mixture is compressed in the compression chamber. The mixture is
ignited by a spark that is produced by a spark plug.

The ignited petrol-air mixture explodes and converts into hot gases. The expansion of the gases
pushes down the piston and transmits energy to the wheels over the transmission shaft.

The exhaust valve then opens and the gases pass out of the combustion chamber into the exhaust
system.

The ignition cycle then begins again.

Fault analysis

The engine misfired because of a faulty spark plug

The oil consumption was very high because oil leaked from the gaskets.
The engine backfired because of an intake manifold leak.
The engine lost power because of low cylinder compression.

There were unusual noises from the engine because the connecting rod bearings were worn.

Dictation

The differences between a petrol engine and diesel a engine.

The diesel engine runs on a heavier grade of fuel. The inlet valve takes in only air and not a
mixture. The diesel is sprayed into the cylinder at the end of the compression stroke. The
cylinder hasn’t got a spark plug. High compression makes the air in the cylinder so hot that the
diesel ignites by itself as soon as it enters the cylinder.





Vocabulary
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air filter

bearing

bottom dead centre(b.d.c.)
camshaft

cause

compression stroke
connecting rod
consumption
crankshaft

cycle

cylinder head
drive train

engine

exhaust stroke
flywheel

gasket

induction stroke
injection pump
inlet (intake) valve
intake manifold
internal combustion engine
leak

motive power

oil dipstick

oil pan

oil-drain screw
outlet valve

piston

power stroke
radiator fan

ribbed V-belt
spark plug

starter pinion gear
stroke

top dead centre (t.d.c.)
to backfire

to cause

to convert

to expand

to force

to leak

to misfire

to suck

to transmit

to vaporize

valve spring

- Luftfilter

- Lager

- unterer Totpunkt
- Nockenwelle

- Ursache

- Verdichtungstakt
- Pleuel (-stange)

- Verbrauch

- Kurbelwelle

- Kreislauf

- Zylinderkopf

- Antriebsstrang, Kaftiibertragung

- Motor

- AusstoBtakt

- Schwungrad

- Dichtmanschette
- Ansaugtakt

- Einspritzpumpe

- Einlassventil

- Einlasskriimmer
- Verbrennungsmotor
- undichte Stelle

- Schub(-kraft)

- Olmessstab

- Olwanne

- Olablassschraube
- Auslassventil

- Kolben

- Arbeitstakt

- Kiihlerventilator
- Keilriemenrippen
- Ziindkerze

- Anlassritzel

- Takt, Hub

- oberer Totpunkt

- knallen ( bei Fehlziindungen)
- verursachen

- umwandeln

- ausdehnen

- driicken

- lecken, undicht sein

- ziinden mit Ziindaussetzern
- absaugen

- iibertragen

- verdampfen, zerstiuben
- Ventilfeder
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