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The lesson “Working of an automobile cooling system” 
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	Subject
	Practical Course (3-d year) 

	Module 2
	

	Lesson(Topic) 11
	Automobile cooling system

	Type    
	practical lesson

	Cross-curricular links
	English Grammar, Special vocabulary

	Students should know
	· vocabulary on the topic 
· the formation and use of Passive

	Students should be able
	· to use  vocabulary on the topic in speech
· to use Passive  in a proper way 
· to speak about cooling system of a vehicle
· to give opinions, to agree and disagree

	Resources
	1. Кузьмінський А.І., Омеляненко В.Л. Педагогіка: Підручник. – К.: Знання- Прес, 2008. – 447 с.
2. Millrood, R. English teaching methodology / R. Millrood. – Moscow:Drofa, 2007. – 253 p



[bookmark: _GoBack]Objectives:
practical:
to develop listening, reading and speaking skills on the material covered;
to practice students’ grammar skills;
to teach students to gather additional information on the topic
to expand students’ vocabulary on this topic;
educative: 		
to train the new words and expressions according to the topic of the lesson; 
to enrich students’knowledge about cooling system of a vehicle;

to develop students skills in giving opinions, agreeing and disagreeing; 
developing:  
to develop students’ attention, memory and initiative;
to train students’ polite speech and logical mode of thinking.
Visual materials
· set of pictures
· hand-outs,
· presentations,
· cards with grammar exercises,
· dictionaries.
Teaching aids
· blackboard,
· tape-recordings,
· video recordings,
· Solutions Pre-Intermediate,
· computer.
 Teaching methods
· practical,
· visual,
· video review,
· problem statement.
Interdisciplinary Link
· Subjects focused on the profession (Engines etc.),
· Ukrainian language.
Lesson structure
1. Introduction. Greeting.
2. Presenting the topic, structure and objectives of the lesson.
3. Glossary drills.
4. Practicing skills period.
5. Presentation stage.
6. Developing translating skills
7. Communicative practice.
8. Grammar practice.
9. Lesson summary. Evaluation.


Procedure
1. Greeting
Good morning, students. The weather is fine today, isn’t it? You also look wonderful. So, I hope, it will have only positive influence on your work. Let’s start! Who is absent today?
2. Setting the topic
The topic of the lesson is “Automobile cooling system”
As you know, there are some types of cooling systems: water cooling, Air cooling and hybrid. Today we are going to master your knowledge.
Also we are to get acquainted with new automobile terms, practice grammar,  sentence building, do some puzzles, work in groups.
3. Vocabulary drill.
Students watch the presentation. (Parts of engine cooling system) Here are some terms we’re going to use today.
(Video 1)
	Water  (liquid) cooling
coolant
Air cooling
Hybrid
Water jacket
Gasket
Combustion chamber
Hose clamp
Thermostat
Radiator
Radiator cap
Circulating pump
Circulation fan
Cowling
Fins
Fixed guide vanes
Heater core
Plumbing
Outlet
Inlet
Rod
Flat tube
exhaust valve

	Охолодження рідиною
Охолоджуюча рідина
Повітряне охолодження
Змішане(гібридне)
Водяний чохол
Прокладка
Камера згоряння
Затискач шлангу
Термостат
Радіатор
Кришка радіатора
Циркуляційний насос
Циркуляційний вентилятор
обтічник
ребра
Фіксовані направляючі лопаcті
ядро нагрівача
трубопровід
випускний отвір
вхідний отвір
стержень
Пласка трубка
випускний клапан


Practicing speaking and listening skills
You home task was to read and translate the text “Automobile Cooling systems “and to speak on the topic. Who wants to speak first?
(Presentation “How Car cooling system works”)
4. Practicing and developing skills . Work in groups
Reading and guessing.
T:You will  be given some short sentences. Look at them so that you knew what problem you’re going to read about. You are to sort them. The first row is to pick up the statements referred to air cooling. The second row – water-cooling.
1. … cooled engine is simpler to design.(a)
2. There is no need for water jackets, hoses, water pump, radiator, etc. (a)
3. The engine design uses many fins on the cylinder and head for effective heat transfer. .(a)
4. The cylinder and heat temperature in this type of cooling system engine is about twice that of another comparable engine. .(a)
5. The high power demand is the weak point of this type cooled engine. .(a)
6. Nowadays nearly all of the high power motorcycle engines have changed over to this type of cooling system. (w)
7. The major advantages of  the cooling system are simplicity, light weight and relatively low cost.(a)
8. The problems caused by boiling, freezing, or corrosion are absent.(a)
9. In most cases the only service and maintenance required is to remove airborne debris from the fins, and to keep the blower drive belt, thermostat and damper doors in working condition.(a)
10. This cooling system  has the major components such as water jackets, circulating pump, fan, thermostat, connecting pipes and hoses, radiator and radiator cap.(w)
11. The capacity of this cooling system is usually expressed as the quantity of coolant circulating through the system.(w)
12. In this type of a  cooling system a radiator is used to transfer the heat(w)\
13. In this  system fins are provided around the cylinder and head to transmit heat (a)
14. More space required for … cooled engines.(w) 
15. …cooled engines are noisier (a)
T: Are you ready? Let’s check. Look at the screen.
5. Students’ projects. Speaking, giving opinions.
         Mind-map.
T:You’ve prepared to name the advantages and disadvantages of an air cooling system (Students are divided into two groups: one – to name advantages, the other – to name the disadvantages) 
6. Watching a video presentation.Guess and mark
T:You are to guess the vehicle the picture belongs to. 
Please, mark the number of the picture in your hand outs. And now, if you are ready, please, exchange your papers with the neighbour to check it. Look at the screen.
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	VEHICLE\DEVICE
	NUMBER OF THE PICTURE

	1. A saw
2. A computer
3. An Electro car
4. A Motorbike
5. A Marine vehicle
6. A Railway vehicle
7.  A Lawn mower
8. An Airplane
9. A tractor 
		11
	
	

	8
	12
	15

	1
	13
	

	6
	14
	

	2
	
	

	3
	7
	

	4
	9
	

	5
	
	

	10
	
	





Who has 22 points? Raise your hands.
7. Developing translating skills
Read the text.  Answer the questions. 
(See Appendix)
    Grammar Work .  
T: Let’s turn to our grammar.Explaining the theory of Passive tenses formation.
We use the Passive to show interest in the person or object that experiences an action rather than the person or object that performs the action. In other words, the most important thing or person becomes the subject of the sentence. Sometimes we use the passive voice because we don't know or do not want to express who performed the action.
Who can say how do we form Present, Past, Future Simple Passive?
 The scheme is like that:
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a) Reading and translating. Grammar exercises.
T: Complete the sentences with the correct form of the verbs in brackets.
	1. The radiator …  to the engine by rubber hoses.(is linked, are  linked, were linked)
2. The modern cooling system  … much from the cooling systems  back in the 1920s.(is changed, will be changed, was changed)
3. If the temperature … to get too hot for too long, the engine will self destruct.( am allowed, is allowed, are allowed)
4.  On older vehicles, the core … of copper and the tanks were brass. (was made, is made, were made)
5. On older systems, the fans … to the front of the water pump.(were connected, was connected, will be connected)
6. In future a prototype will be developed, based on an automotive turbocharger.( are developed, is developed, will be developed)


b) Handouts
     You are to find out sentences in Passive Tenses, read and make  them interrogative and negative.

	1. Part of the total heat produced by the combustion is used to push the piston downwards and thereby producing the necessary power.
2. Some of the heat is carried away by the exhaust gases through the exhaust valve.
3. The remaining is absorbed by the engine itself which increases its temperature.
4. The heat of the engine is absorbed by the coolant in order to bring the engine temperature within its normal operating range.
5. Cars and trucks using direct air cooling were built over a long period from the very beginning.
6. When the engine is started the water pump connected to it also begins to pump the coolant around the engine cylinder from the lower radiator tank into the coolant passages.
7.  The coolant used in many liquid-cooled engines must be renewed periodically.
8. After isolating the pump problem, cars and trucks built for the war effort were equipped with carbon-seal water pumps.
9. The seal was inherited from steam engines, where water loss is accepted.
10. However the thermostat restricts the coolant to flow towards the radiator until the temperature of the coolant is raised above the engine operating temperature which is usually is 200-250 degrees Celsius.



c) Sentence building. (students self-depended work on Passive Voice)
T: And now let us check your grammar task. So you were to make up sentences in Passive.


	
Water  (liquid) cooling system
coolant
Air cooling system
High temperature
radiator
Fuel

	
To use
To moved
To use
To reduce
To appoint
To combine



8. Revising glossary. 
What kinds of cooling system can you name?
Which works better?
What kinds of cooling system are used in modern cars, tractors?
a) Summary.
     T: Internal combustion engine cooling uses either air or liquid to remove the waste heat from an internal combustion engine. Air cooling is used in a lightweight and relatively simple system. The more complex circulating liquid-cooled engines are used in more powerful vehicles. I am sure, the knowledge and skills you have acquired today will be of great use in your future profession.
    The results of our lesson:
· communication in the professional area;
· the presentation about vehicles;
· the professional terms.
b) Home assignment.
T: As For your homework you have to prepare the project “The peculiarities of cooling systems in different vehicles” (choose which you like)
c) Evaluation.
T: You’ve worked hard and well enough, so the marks are:…
                    The lesson is over. Thank you for your work. Goodbye.


Appendix
Теxt
[bookmark: ref116022][bookmark: ref116023][bookmark: ref116024]Сooling system, apparatus employed to keep the temperature of a structure or device from exceeding limits imposed by needs of safety and efficiency. If overheated, the oil in a mechanical transmission loses its lubricating capacity, while the fluid in a hydraulic coupling or converter leaks under the pressure created. In an electric motor, overheating causes deterioration of the insulation. The pistons in an overheated internal-combustion engine may seize (stick) in the cylinders. 
    Cooling systems are employed in automobiles, industrial plant machinery, nuclear reactors, and many other types of machinery. 
[bookmark: ref893234][bookmark: ref893230][bookmark: ref116025]   The cooling agents customarily employed are air and a liquid (usually water or a solution of water and antifreeze), either alone or in combination. In some cases, direct contact with ambient air (free convection) may be sufficient; in other cases, it may be necessary to employ forced-air convection, created either by a fan or by the natural motion of the hot body. Liquid is typically moved through a continuous loop in the cooling system by a pump.
   In a transmission, if the surface area of the housing (container) is sufficiently large compared with the power lost, or if the transmission is in a moving vehicle, there is usually adequate free convection and no need for artificial cooling. To augment the cooling effect by increasing the surface area, the housing may be provided with thin metal fins. On some stationary mechanical transmissions, it may be necessary to circulate the lubricating oil through pipes surrounded by cold water or to use a fan to blow air through pipes surrounded by the oil in the reservoir. On many electric motors, a fan is attached to the rotating element to create a current of cooling air through the housing.
[bookmark: ref116026]   In an automobile, the motion of the vehicle provides sufficient forced-convection cooling for the transmission and the gears in the rear axle; in the engine, however, so much energy is released that, except for some early models and certain small cars with low-powered engines, air cooling is inadequate, and a water cooling system (radiator) is required.
[bookmark: ref893224][bookmark: ref893229]     A typical automotive cooling system comprises  a series of channels cast into the engine block and cylinder head, surrounding the combustion chambers with circulating liquid to carry away heat; a radiator, consisting of many small tubes equipped with a honeycomb of fins to convect heat rapidly, that receives and cools hot liquid from the engine;  a water pump, usually of the centrifugal type, to circulate the liquid through the system;  a thermostat to control temperature by varying the amount of liquid going to the radiator; and a fan to draw fresh air through the radiator.
        To prevent freezing, an antifreeze solution is either added to or substituted for water. To raise the boiling point of the solution, the cooling system is usually pressurized by means of a pressure cap on the radiator with valves that open outwardly at a prescribed pressure and inwardly to prevent a vacuum as the system cools.
   Most internal combustion engines are fluid cooled using either air (a gaseous fluid) or a liquid coolant run through a heat exchanger (radiator) cooled by air.     Marine engines and some stationary engines have ready access to a large volume of water at a suitable temperature. The water may be used directly to cool the engine, but often has sediment, which can clog coolant passages, or chemicals, such as salt, that can chemically damage the engine. Thus, engine coolant may be run through a heat exchanger that is cooled by the body of water.
   Most liquid-cooled engines use a mixture of water and chemicals such as antifreeze and rust inhibitors. The industry term for the antifreeze mixture is engine coolant. Some antifreezes use no water at all, instead using a liquid with different properties, such as propylene glycol or a combination of propylene glycol and ethylene glycol. Most "air-cooled" engines use some liquid oil cooling, to maintain acceptable temperatures for both critical engine parts and the oil itself. Most "liquid-cooled" engines use some air cooling, with the intake stroke of air cooling the combustion chamber. An exception is Wankel engines, where some parts of the combustion chamber are never cooled by intake, requiring extra effort for successful operation.
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Hoses, Heater core, radiator, water pump, coolant reservoir, thermostat, cooling fan.
1. ____________
1. ____________
1. ____________
1. ____________
1. ____________
1. ____________
1. ____________
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Your car's cooling system consists of:
. Heater core
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. Cooling fan
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THE GENERAL FORMULA

Present Simple: to be = am / is / are

I am always asked to look after his dog.
Past Simple: to be = was / were

I was asked to look after his dog yesterday.

Future Simple: to be = shall / will be
I shall be asked at the next lesson.





