
UNIT 2:

INTRODUCTION

This is a sample of the e-VET module “Automotive Engineers” that will be shared as a student e-book, 
based  on the principles of e-VET  programme, which is made to enhance the English language and termi-
nology  for vocational students.

At the 2nd unit called “Internal Combsution Engines – Basics” a student that has already followed 
the course in class or is a graduate self learner, can follow the steps of the lesson and use all the appli-
cations, test and homework, in order to achieve the wishlist results of the teaching plan –that is shared 
in “Teacher’s pack” @ www.e-vet.eu –which also includes presentations to use in class by English or 
vocational teachers. 

We like to notice that each teacher can adapt this lesson to its needs, facilities or standards. 
At this printed version, Application & Test are in the traditional paper mode –as a sample, while 
at e-VET e-book all are in digital mode -online or local. We also provide a game application in 
the videos, in our Youtube channel.

Plan is wide open, aiming to put young people in action, focusing in student’s modern 
learning ways and most of all motivating young people to search for knowledge.

In this lesson we use hyperlinks to wiki or other web sites in order to motivate the 
reader to search in other sources, videos and pictures to engage vision and hearing, 
web-based or paper exercises and homework to encourage students to search for 
information, self learning and team working. Each teacher can combine as many 
methods mentioned in the general introduction in its lesson.

Module: Automotive engineers
Lesson: Internal Combustion Engines - Basics
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2 UNIT

Automotive Engineers

At the end of this unit, you will learn;
❖❖ the ICE structure
❖❖ the components of an ICE 
❖❖ the basic principal of ICE
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Internal 
Combustion 
Engines 
(ICE)-Basics

2.1
ØØ ICE stucture & function
ØØ The components of ICE 
ØØ The basic principal of ICE

Lead-in Activity: Match and underline next to the title you read, combining the meaning 
word with its measure unit. Can be more than one correct answers. 

........................................Energy

Force

Power

Torque

Pressure

Temperature 

Linear Velocity

Rotary Velocity

Kgr*m or Joules or Watts 

Kp or Newton or Kgr

Ps or Kw/HP or Kcal 

lb*in or Nt*m or m/s2

Volt or Bar/KPa or Bhp

0F or 0C or 0K 

grains or m/s or Km/h

ft3/min or rpm or min-1

is counted

........................................

........................................

........................................

........................................

........................................

........................................

........................................

2.1.1



21

Reading

Reading

Please, use QR code to watch the video.

INTERNAL COMBUSTION ENGINE (ICE)

ICE STRUCTURE

An internal combustion engine (ICE) is a heat engine where 
the combustion of a fuel occurs with an oxidizer (usually air) in a 
combustion chamber that is an integral part of the working fluid flow 
circuit. 

In an internal combustion engine the expansion of the high-
temperature and high-pressure gases produced by combustion apply 
direct force to some component of the engine. The force is applied 
typically to pistons or turbine blades.

This force moves the component over a distance, transforming 
chemical energy into useful mechanical energy.

The first commercially successful internal combustion engine was 
created by Étienne Lenoir around 1859.

The base of a reciprocating internal combustion 
engine is the engine block, which is typically made 
of cast iron or aluminum. The engine block contains 
the cylinders. Water-cooled engines contain 
passages in the engine block where cooling fluid 
circulate (the water jacket). 

Some small engines are air-cooled and instead 
of having a water jacket the cylinder block has 
fins protruding away from it to cool by directly 
transferring heat to the air. 

The top part of the engine is the cylinder head. It 
contains the camshaft, the valves and their moving 
mechanism.  At the bottom, the crankshaft rounds in 
the base of ICE, inside the oil pan, where usually the 
oil is saved.

Rocker
Arm CoverCamshaft

Rocker Arm

Valve Spring

Cylinder Head

Exhaust Valve

Engine Block

Connecting Rod

Intake Valve

Cam Lobes

Road Bearing

Counterwight

Crankshaft

Engine
Coolant

Oil Pan

2.1.2

2.1.3

https://en.wikipedia.org/wiki/Heat_engine
http://en.wikipedia.org/wiki/Fuel
http://en.wikipedia.org/wiki/Combustion_chamber
http://en.wikipedia.org/wiki/Combustion_chamber
http://en.wikipedia.org/wiki/Piston
http://en.wikipedia.org/wiki/Turbine_blade
http://en.wikipedia.org/wiki/Chemical_energy
http://en.wikipedia.org/wiki/Chemical_energy
http://en.wikipedia.org/wiki/Mechanical_energy
http://en.wikipedia.org/wiki/%C3%89tienne_Lenoir
http://en.wikipedia.org/wiki/Engine_block
http://en.wikipedia.org/wiki/Cylinder_(engine)
http://en.wikipedia.org/wiki/Water_jacket
https://en.wikipedia.org/wiki/Camshaft
https://en.wikipedia.org/wiki/Crankshaft
https://youtu.be/oI57N7BTsCs
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Application: Match and undeline the correct word or words to the picture on the
left column.

Pistons, Heat engine, Fuel, Turbine blades, Combustion 
chamber, Nozzle,  Camshaft, Cylinders, Valves, Crankshaft, 
Oil pan, Water jacket, Fins, Reciprocating, Air-cooled, fins, 
Cylinder head, Engine block.

Pistons, Heat engine, Fuel, Turbine blades, Combustion 
chamber, Nozzle,  Camshaft, Cylinders, Valves, Crankshaft, 
Oil pan, Water jacket, Fins, Reciprocating, Air-cooled, fins, 
Cylinder head, Engine block.  

Pistons, Heat engine, Fuel, Turbine blades, Combustion 
chamber, Nozzle,  Camshaft, Cylinders, Valves, Crankshaft, 
Oil pan, Water jacket, Fins, Air-cooled, fins, Cylinder head, 
Engine block.  

Pistons, Heat engine, Fuel, Turbine blades, Combustion 
chamber, Nozzle,  Camshaft, Cylinders, Valves, Crankshaft, 
Oil pan, Water jacket, Fins, Air-cooled, fins, Cylinder head, 
Engine block.

Pistons, Heat engine, Fuel, Turbine blades, Combustion 
chamber, Nozzle,  Camshaft, Cylinders, Valves, Crankshaft, 
Oil pan, Water jacket, Fins, Air-cooled, fins, Cylinder head, 
Engine block.

2.1.4



23

Test: Fill in the blanks with appropriate words at the end of the text.

Application also works online and you can check yourself for your answers. You need to repeat in 
order to get a decent percentage. Application can be found in the e-module @ www.e-vet.eu

 Camshaft,
 Water-cooled
 Cylinders
 Valves
 Crankshaft

 Oil pan
 Water jacket
 Fins
 Reciprocating
 Air-cooled

 Fins
 Cylinder head
 Engine block.

1.	 An internal combustion engine (ICE) is a ____   ____ where the combustion of a _______ occurs with 

an oxidizer (usually air) in a ______________ that is an integral part of the working fluid flow circuit. In 

an internal combustion engine the expansion of the high-temperature and high-pressure gases produced 

by combustion apply direct force to some component of the engine. The force is applied typically to 

_________, __________, or a ________. This force moves the component over a distance, transforming 

_____________ into useful _______________. The first commercially successful internal combustion 

engine was created by ____________ around 1859. Pistons, Oxidizer, Heat engine, Fuel, Chemical 

energy, Turbine blades, Etienne Lenoir, Combustion chamber, Mechanical energy, Nozzle.

2.	 The base of a ___________ internal combustion engine is the __________, which is typically made of 

cast iron or aluminum. The engine block contains the __________.  ____________ engines contain 

passages in the engine block where cooling fluid circulate (the __________). Some small engines are 

_______ and instead of having a water jacket the cylinder block has _____ protruding away from it to 

cool by directly transferring heat to the air. The top part of the engine is the ________. Contains the 

_________, the _________ and their moving mechanism. At the bottom, the _________ rounds in the 

base of ICE, inside the _________, where usually the oil is saved.  

Test also works online and you can check yourself. You need to repeat in order to get a decent 
percentage. Test can be found in the e-module @ www.e-vet.eu

2.1.5
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Home work!

1.	 Use the web services and especially search engines in order to find online technical dictionaries. Search 
for the words we spoke about in our last lesson. Write down the most interesting sites you have found – 
at least three.

2.	 Explore web and create a small text–less than 150 words, speaking about the creation and history of 
Internal Combustion Engines.

Work in pairs, if possible.

Next lesson: ICE Geometry!

2.1.6


