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	Topic:




	General issues about pneumatics

	Title:




	Introduction to pneumatics

	Target Group:




	Youths and workers whose professional profile is somewhat related to the use of pneumatics

	Prior Knowledge:
	Prior knowledge is not required

	Level of Language Skills:

	Intermediate English

	Follow - Ups:

 


	Understand what it is and what the advantages and problems associated to pneumatics are

	Objectives:





	Define pneumatics
Refer the advantages and problems of the use of pneumatics
Distinguish some applications of pneumatics

	Benefits:

 
	At the end of the module, trainees should be able to define: 

What pneumatics is?
Advantages of its use
Problems of its use
Where and when to use pneumatics?


	Module 1
	
	
	
	

	Foreseen time
	Contents
	Activities / Tasks
	Pedagogic means  
	Pedagogic method

	20 minutes
	1 - Introduction.
	To present the history of the technology and its evolution
	Transparencies; notes; presentation PowerPoint; whiteboard.
	Presentation for the whole group; to promote the discussion and exchange of ideas.

	15 minutes
	What is the pneumatic?
	To present the definition and to show the equipment.
	Transparencies; notes; presentation PowerPoint; whiteboard; to show the own equipment.
	To evaluate the knowledge of the group; to promote the exchange of ideas; to conclude the discussion with the technical definitions.

	15 minutes
	1.1 - Applications
	To show practical situations of the use of the pneumatic
	Transparencies; notes; presentation PowerPoint; photos; films.
	To expose the matter using the demonstrative method, whenever possible method supported in practical situations. To promote the exchange of ideas

	15 minutes
	What advantages and are inconveniences present in the use of the technology?
	To present in a generic and global way the advantages and present inconveniences in the pneumatic.
	Transparencies; notes; presentation PowerPoint; whiteboard.
	To expose the matter using the demonstrative method. To promote the exchange of ideas

	25 minutes
	Summary
	To do a summary of the main knowledge to acquire in this module.
	Transparencies; notes; presentation PowerPoint; whiteboard.
	To summarize the matter using the interrogative method.
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The first application in great scale of the compressed air as vehicle transmitter of energy and producing of work it was accomplished in 1861 to 1863 in the perforation of a tunnel under the Swiss Mountains, which lasted initially 2 years instead of the 25 dear.

1 INTRODUCTION  XE "Introdução" 
The compressed air will be, probably, one in the oldest ways of energy, already presupposing, in its appearance, a considerable intellectual development of man, anything comparable to the one that he possessed when he learned how to serve of the fire – this is perhaps the oldest form of energy of which he took profit. Even "to control" the fire satisfactorily, the man was already served as its own system of production of air under pressure (the first compressor) - the lungs.

The pneumatic, of the Greek “pneuma” (air, wind, breathing and philosophicaly soul), it is about the employment of the compressed air as source producer of work (movements and or you force).  

The first man that we know, who became interested in the pneumatic it was the Greek " KTESIBIOS " that, about 2000 years ago,  built a catapult whose operation seated in the use of the compressed air, picture 1  
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Picture - 1

The employment of compressors at industrial level appeared when man needed to melt the metals and later, as a valuable assistant in to ventilation in mines; only in 1760 the first “cylinder blower " appeared.

Although the base of the pneumatic is part of the human knowledge a long time ago, it was necessary to await for the century XIX so that with seat in a solid scientific base and complemented by the experimentation, so that the pneumatic could turned out an important tool for the engineering and its study turned out systematic.

The first application in great scale of the compressed air as vehicle transmitter of energy and producer of work it was accomplished in 1861 to 1863 in the perforation of a tunnel under the  Swiss Mountains, that lasted initially 2 years instead of the 25 dear. Since this period the work pressure was noticed in 8 bar (8 Kg/cm2), a value that stays to nowadays as being the normal pressure in compressed air.

The brake to compressed air, the pneumatic hammer, the perforation for percussion and the use of the compressed air in the postal distribution were some of the innovations of the time. In Paris it arrived to be built with great success, increasing the local industry extraordinarily, a big central of production of compressed air whose potency reached 25000 HP (18375000 W), of the which left an extensive distribution net. Evidently, this net was abandoned later on after the development of the electric energy with whole its advantages

It went starting from to 2nd World War that the pneumatic had a decisive increment starting to substitute in the industry not only the muscular effort, but also some of the human decisions (picture 2), that took the pneumatic to become an indispensable element in the production of the great series that the modern industry started to demand (picture 4).  

Nowadays the pneumatic takes a vast field, being allied to whole forms of energy and to the most advanced technologies of production. 
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Picture - 2
The pneumatic makes use of the compressed air as potency transmission through lineal outputs/ actuators (pneumatic cylinders, with or without stem) and / or rotative outputs/actuators (pneumatic motors) (picture 4).
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Picture – 3                                                                  Picture – 4
1.1 Applications
The amount and diversity of applications, with the compressed air as form of energy it is surprising. Thus, operations as to hole, to tapped, to press, to cut, to open, to close, to push, to lift,  to paint, to clean, to shake…etc., they can be framed in the mechanization or automation (picture 5).
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Picture - 5

 Nowadays the field of application of the pneumatic is extremely diversified (including didactic equipments done by the Lego for children), as it can be verify through the (picture 6; picture 7; picture 8).

[image: image15.wmf][image: image7.wmf]
                                             Picture – 6
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Picture – 7
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Picture – 8
This group of the Lego it is specific for the teaching of pneumatic. This group includes a compressor of air, a simple pneumatic circuit and a robot arm that allows the assembly of 15 different projects.

In the pneumatic, the mechanization is executed above all, through manual tools; however, if we compare the weight of a given tool, a pneumatic one and other electric one, general rule, the pneumatic tool weighs a fifth relatively to the electric tool. This is one of the favorable factors of the use of the pneumatic tool in the productive industry for force of its smallest weight and volume, larger robustness, danger absence (type electrocution) and a lower maintenance cost.

In mechanization, Man went substituting the muscular force gradually for an external force having however, later entered definitively in the universe of the automation (picture 9).
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Picture -  9
In the world of the automatisms, the pneumatic (picture 10), it was imposed through the lineal outputs/actuators, electric valves, sensors, regulation valves and logical blocks, having the pneumatic logic to be substituted progressively by the programmable logical controllers (PLC's).  

They are exactly all these facets of the pneumatic that we intend to disclose with the text that it is proceeded, waiting that each student through the existent equipments can complement its theoretical formation with an absolutely fundamental practical component for the professional's of the future formation (picture 11).

[image: image11.jpg]



Picture -  10
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Picture -  11
One doesn't forget to do it is an essential form of consolidation of the knowledge.
1.2 SUMMARY
( It understands each other for pneumatic the movement of the matter of gases and its behavior.

( Only after to 2nd world War the pneumatic started to have an important role in the industrial fabric.

ADVANTAGES: 

( The air it exists in great amounts  

( Easy transport through tubes  

( It can be she stored in bottles, compressors etc  

( The compressed air it is insensitive to the oscillations of the temperature  

( There is no danger of explosion or fire  

( In case of escape it doesn't pollute the atmosphere  

( Elements of simple and advantageous construction  

( It fast reaches in the cylinders 1 to 2 m/s  

( Easy regulation  

( The elements they occupy little space

INCONVENIENCES:  

( The air requests good preparation, sludges and moisture they should be avoided  

( It is not possible to maintain uniform and constant the speeds in the pistons  

( It is only economic up to 7 bar  

( The escape of air is noisy  

( When not well taken advantage it thunders in a source of expensive energy (to see graph of escape of air)

REVENUES:
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The escapes of air through the tubes constitute one of the largest problems in the rationalization of the use of the compressed air. Let us see the following example:  

Imagine that the sum of the area of escapes, gives an equivalent value to a hole of 3,5mm of diameter, and that its system works to a pressure of 6 bar. In these conditions and according to the graph represented below the air that escapes per minute it assumes values in the order of 0,5 m3 /min that is to say, that it escapes 500 litres of air for minute that is highly costly in economic terms...
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Rotative automatic machine to fill glasses with pasty, viscous products and liquids (yogurt, juices of fruits, etc.)








Vacuum cleaner / surgical Compressor. Used in surgeries, in the aspiration of secretions or production of compressed air.
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