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 SAA LECTURE No DS1

COMPRESSORS AND RECHARGING


COMPRESSORS

Isothermic compression
temperature remains constant during compression most efficient method.

Adiabatic compression
generates heat, which decreases the efficiency.

Compressors are machines that reduce the volume of air by the application of pressure. Air that has been compressed can be stored in cylinders – i.e. air used for diving.

The three-stage compressor is commonly used to fill diving cylinders. As the name suggests a volume of air experiences three compression stages before reaching the dive cylinder. Air enters the inlet filter and is compressed via a piston. Compressed air leaves 1st stage cylinder to be cooled before entering 2nd stage. This process is repeated a total of three times.

Filters
Before the compressed air leaves the compressor the air is chemically cleaned. Outlet filter if properly maintained eradicates all air impurities, felt pad removes particles and foreign bodies and is situated between other filter solids, activated aluminia or silica gel removes moisture, activated charcoal removes oil vapour, hopcalite should be used to remove carbon monoxide. Filter life depends on volume of air filtered and the amount of contaminates trapped by filter. Check filter regularly. A pressure gauge on the manifold indicates when a cylinder is full. Functions of interstage coolers, water separator and relief valve. Cylinders must be kept cool during filling by immersing in water.

Air Purity
Testing should be carried out by an expert. A known volume of air is passed over a chemical which would react by changing colour to certain contaminates.

Types
Compressors are either petrol/diesel or electrically driven. Petrol/diesel driven compressors give off exhaust fumes. Exhaust contains carbon monoxide a poisonous gas. Extreme care must be used when filling cylinders as carbon monoxide can be drawn into the inlet valve of the compressor. These compressors do have the advantage that they are portable, but tend to be noisy. Electrical compressors are powered by mains electricity, therefore there are no fumes. These machines are generally not portable.

OPERATING PROCEDURES

Before operating a compressor the operator should:

Check compressor logbook before use.

Be conversant with all aspects of safety procedure.

Make sure oil and fuel is suitable, open valves for ease of use, check filters. 

Start motor, allow to warm up, start compressions by closing valves.

Check cylinders are tested and approved before charging, check for ‘O’ ring, connect diving cylinder and open pillar valve.

Immerse cylinder in water to cool during filling.

During use the drain valve should be periodically opened to allow moisture to escape, prolongs life of filters and compressor.

When cylinder fully charged turn off pillar valve followed by manifold valve.

Bleed off air trapped in hose, disconnect cylinder, tape pillar valve to indicate filled cylinder.

Allow compressor to run for a short time with relief valves open to dispel condensation, shut down compressor leaving valves open.

Log running time of compressor, number of bottles filled and sizes etc. 


SAFETY
Clean air is essential for safe diving, air can be contaminated by the compressor itself or the air sucked into the compressor. If compressors are not properly maintained – or operated – there is a danger that CO will be drawn into the diving cylinders. Breathing contaminated air under pressure is dangerous. 1% CO at 20 metres is the same as breathing 3% CO at surface level. Minute quantities of CO are sufficient to produce unconsciousness and larger amounts can be fatal. 

Exhaust fumes
Cylinders should always be filled upwind of the exhaust outlet and compressors should be maintained to a very high standard. Exhaust fumes, cigarette smoke, oil used to lubricate moving parts can all cause carbon monoxide and/or carbon dioxide impurities. CO is odourless – but is usually accompanied by other trace gases that have an unpleasant smell.

Always check the contents of your cylinder before using – if there is a smell or when passing the air through a wad of tissue you find moisture or discoloration discard the cylinder – do not use for diving – tell club about its condition. If compressor suspected to be faulty expert advice needs to be sought. NEVER allow compressor to overheat, only use recommended oil lubricant, NEVER smoke near inlet valve, check filters regularly.

Condensation
Water vapour is not dangerous for the diver but can damage compressor and cylinders. Water in a steel cylinder causes corrosion – which ruins the cylinder, makes it unsafe, can damage valves and regulators. The filling process can force water in if the water separator is not functioning properly – this is supposed to remove moisture from air. Filling hose attachments can also become wet and water inside these can be forced inside the cylinder under pressure. The water separator system must be carefully maintained and all attachments kept clean and dry.

Standards
If a fee is charged for filling cylinders, even if it is a club owned compressor, it must conform to British Standards Institute Codes for air purity.

BS4001 Part 1: 1981

BS6244 1982

ISO5388 1981
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