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	Subject:
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	Topic:




	Elements and pneumatic systems of air management

	Title:




	Compressed air management

	Target Group:




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

	Prior Knowledge:
	Knowledge of teaching units 1, 2 and 3

	Level of Language Skills:

	Intermediate English

	Follow - Ups:

 


	Understand why there is compressed air management and how it can be done

	Objectives:





	Interpret the general concepts of relative and absolute humidity and saturation quantity

Show ways of avoiding or reducing the humidity in the production of compressed air

Distinguish the advantages of the use of lubrication in compressed air networks

	Benefits:

 
	At the end of the unit, trainees should know:
Basic concepts of humidity

The types and the functioning of compressed air filters

The types of  drying that can be used

What units of air management are  

Why there is lubrication


	Module 4
	
	
	
	

	Foreseen time
	Contents
	Activities / Tasks
	Pedagogic means  
	Pedagogic method

	 
	4-Treatment of compressed air
	 
	 
	 

	15 minutes
	4.1- Introduction 
	To present general concepts of relative, absolute humidity and amount of saturation. To present means of to avoid or to reduce the humidity in the production of compressed air.
	Transparencies; notes; PowerPoint presentation; whiteboard.
	Presentation for the whole group; to promote the discussion and exchange of ideas. Resolution of theoretical exercises 

	20 minutes
	4.2- Compressed Air Filter 
	To present the filters of compressed air its operation and importance in the circuit.
	Transparencies; notes; PowerPoint presentation; whiteboard; Films of the specialty.
	To expose the matter using the demonstrative whenever possible method supported in practical situations. To show the equipment.

	20 minutes
	4.3- unit of Treatment of Air 
	To present the units of treatment of compressed air, its operation and importance in the circuit.
	Transparencies; notes; PowerPoint presentation; whiteboard; Films of the specialty.
	To expose the matter using the demonstrative whenever possible method supported in practical situations. To show the equipment.

	20 minutes
	4.4- lubrication
	To present advantages of the lubrication.
	Transparencies; notes; PowerPoint presentation; whiteboard; Films of the specialty.
	Presentation for the whole group; to promote the discussion and exchange of ideas about the use of the lubrication.

	25 minutes
	Summary
	To do a summary of the main knowledge to acquire in this module.
	Transparencies; notes; PowerPoint presentation; whiteboard.
	To summarize the matter using the interrogative method.
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4 TREATMENT OF COMPRESSED AIR

4.1 Introduction

In practice we found examples where we should give a lot of importance to the quality of the compressed air. Sludges in form of dirt particles or corrosion, oil remains and humidity, cause many times failures in the facilities and in pneumatic equipments and mishaps in the pneumatic elements. While the primary elimination of the condensed is made in the equipment that makes the separation after the refrigerator, the final separation, filtration and other secondary treatments of the compressed air are executed in the consumption place.

It is necessary to pay special attention to the humidity contained in the compressed air. The water (humidity) it already penetrates in the net through the air aspired by the compressor. The amount of humidity depends, in first place, on the relative humidity of the air, which depends on the temperature and atmospheric conditions.

The absolute humidity is the amount of water contained in 1m3 of air. The amount of saturation is the maximum amount of water admitted in 1m3 of air to a certain temperature. In this case, the relative humidity is of 100% (dew point).

	relative humidity 
	=
	absolute humidity
	X
	100%

	
	
	amount of saturation
	
	


Example:  Which is the amount of water obtained in the following conditions?

Amount of aspired air Q = 400m3/h

Pressure P = 800 KPa (8 bar)

Temperature T =323 K (50ºC)

Relative humidity of the air = 60%

Absolute humidity of the air =?

	relative humidity 
	=
	absolute humidity
	X
	100%

	
	
	amount of saturation
	
	


Transforming mathematically we can see that

	absolute humidity
	=
	relative humidity x amount of  saturation

	
	
	100%


In the diagram “curve of dew point” of the following page for a temperature of 323 K (50ºC) it results 80g/m3 of the amount of water.

	absolute humidity
	=
	60% x 80 g/m3
	= 48 g / m3

	
	
	100%
	


For an amount of aspired air of 400 m3 / hour

= 48 g/m3 x 400 m3/hora =19200 g/hour that is to say 19,2 Kg/hour
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As it was seen in the previous example, it is inevitable to produce water in appreciable amounts when the compression of the air happens. We also know that the humidity is highly harmful to the metallic elements, so that, this phenomenon will have to be surpassed. And how can it be surpassed?  


It can be surpassed using in the compressor, or close to the unit of compression, a sewage type, as the following ones.

4.2 Air drying
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4.3 Compressed Air Filter

The function of the filter of compressed air is of retaining the particles of sludges, as well as the water condensed that exist in the tubes.
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Picture- 35
4.4 Unit of Treatment of Air (components)

As we can see, to enter in the glass 1, the compressed air should go by a flexible foil 2 with directional grooves. As a consequence, the air is forced to a rotation movement. With that, the larger sludge are separated, as well as the drops of water by means of the centrifugal force, being deposited in the bottom of the collector glass.  

The filter 4 has a porosity that varies among 30 to 70 mm. Trough it the larger solid particles are retained. The filtering element should be clean or substituted in intervals of time when it is saturated.

The clean air goes along the pressure regulator and it arrives to the unit of lubrication and from there to the pneumatic elements. The condensed accumulated in the bottom of the glass should be eliminated when reaching the mark of the acceptable maximum level, through a cylinder drain 3. If the amount of water is elevated, it is suitable to place in the screw 3 an automatic drain. By way, the water accumulated in the bottom of the glass can be eliminated, because otherwise, the water will be dragged again by the compressed air to the pneumatic elements.
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Picture- 36

The pressure regulator with escape hole has the function of maintaining constant the work pressure (secondary) independently of the pressure of the net (primary) and air consumption.  

These three elements (pressure regulator, filter and the separator of water or cylinder drain), they constitute the treatment unit of air or unit of conservation.
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Picture- 37

4.5 Lubrication
The lubrificator has the task of provisioning the pneumatic elements with lubricating material.

The lubricant guarantees a minimum waste of the mobile elements, it decreases the friction forces and it protects the metallic elements from corrosion.

The symbols usually used for these units,  can be seen in the chart below.

Whenever possible, without that hinders the reading of the pneumatic outline, we should choose the simplified outline.

	Unit of Treatment of Air
	

	Simplified symbol
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	Simplified symbol
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	Complete symbol
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Picture - 38

4.6 SUMMARY

(Independently of its application, the air should always be treated before being used. Filters should be foreseen and/or systems for oil removal, humidity and solid particles.

(While the primary elimination of the condensed is made in the separator after the refrigerator, the final separation, filtering and other secondary treatments of the compressed air are executed in the consumption place.

(The amount of humidity depends, in first place, on the relative humidity of the air, which depends on the temperature and atmospheric conditions.

(Absolute humidity is the amount of water contained in 1m3 of air.

(The amount of saturation is the maximum amount of water admitted in 1 m3 of air to a certain temperature.

(The problem of the humidity can be surpassed using in the compressor, or close to the unit of compression, a drying type among the referred: Drying for absorption; drying for adsorption; drying for refridgeration.
(The function of the filter of compressed air is retaining the particles of sludges, as well as the water still condensed existent in the tubes.

(The pressure regulator with escape hole has the function of maintaining constant the work pressure (secondary) independently of the pressure of the net (primary) and air consumption.

(The lubrificador has the task of provisioning the pneumatic elements with lubricating material.
(The lubricant guarantees a minimum waste of the mobile elements, it decreases the friction forces and it protects the metallic elements from corrosion.
(These three elements (pressure regulator, filter and the separator of water or cylinder drain), they constitute usually the so called unit of air treatment or unit of conservation.
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