
Maintaining the components of a medical gas 
system

Module 279 18 B  Medical Instrumentation I

Unit B 13.4 Maintaining Utility Systems and Medical Gas Systems

13.4.3  Maintain the components of a medical gas system

o Principles of operation 
 function 
 use 
 scientific principles 

o construction 
 components 
 system diagram 
 inputs/outputs 

o troubleshooting  
 identifying common faults 
 replacing components 
 rectifying faults 

o preventive maintenance  
 replacing components 

o safety considerations 
 User and patient safety   

o performance monitoring 
 quality assurance and control 
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Maintain a medical gas system

Medical gas components: principles of operation 

The most common bottled gas is oxygen (O2). 

Anaesthesia gases (Nitrous Oxide/N2O, Xenon), dry air and carbon 
dioxide are all seen occasionally. 

What is a medical gas used for ?

What kinds of 
medical gas are used  
?

The clinical use of bottled (pressurized) gases can range from 
anaesthesia machines to spectroscopy (e.g. blood gas analysis). 
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Medical gas components: principles of operation 
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Medical Air is supplied by a special air compressor using clean outside air.    
Pressures are maintained around 380 kPa (55 psi). Main use is:

• to drive ventilators and incubators, where it provides uncontaminated and controlled air 
flow to help reduce/dilute high concentration of oxygen exposure

• as a carrier gas for anaesthetic agents 
• as a power source for driving surgical tools in the operating theatre

Oxygen may be used for patients requiring supplemental oxygen via a mask. Usually accomplished by a large 
storage system of liquid oxygen at the hospital which is evaporated into a concentrated oxygen supply, 
pressures are usually around 380 kPa (55 psi). In small medical centres with a low patient capacity, oxygen is 
usually supplied by multiple standard cylinders or oxygen concentrators. 

Nitrous Oxide (N2O, laughing gas) is supplied to various surgical suites for its anaesthetic functions during 
pre-operative procedures. Delivered to the hospital in standard tanks and supplied through the Medical Gas 
system. System pressures around 345 kPa (50 psi)



Medical gas components: principles of operation 
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The gas is either forced (compressed) into the 
cylinder and held under a high pressure or it is 
pumped into the cylinder as a liquid and a high 
pressure is developed by vaporisation of the 
liquid gas. In either case, the cylinder is under 
great strain. Cylinders must be handled with 
care as they are dangerous

Safe storage of cylinders  >>>

Unlike liquids, gases can be compressed. Their 
density increases under pressure. That is why a 
gas cylinder of 50 litres volume under pressure 
can contain gas that expands to 10 000 litres of 
volume when released to normal atmospheric 
pressure.



Medical gas components: Construction 
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manifold regulator

gauge

cylinder

flow meterflow splitter air compressor vacuum generator
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(Oxygen) Manifold. This is a cylinder bank hooked 
together to supply a piped system in a hospital. 

It may have 4-14 cylinders yoked together with a 
change-over mechanism from one set of cylinders 
to another when one set runs dry.

manifolds

Flow Splitter: 
proportioned output to different uses



Medical gas components: Preventive maintenance

Maintain a medical gas system

Gas cylinders are intrinsically simple devices that need 
very little calibration. The only apparatus that should be 
checked are the pressure gauges and the piping. 

• Pressure gauges can be checked by attaching a second 
gauge (that is known to be accurate) in series with the 
first and assuring that both gauges give the same 
reading. 
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• If this is not possible, the outlet gas may be 
connected directly to a mercury manometer which 
will allow pressure checks at relatively low pressures, 
ranging from 0 – 300 mmHg typically (up to 40 kPa).

• Leaks may be checked by passing dilute soapy water over piping connections and looking for bubble 
formations. 

• If the outlet gas is at the correct pressure and there are no leaks, the cylinder is ready for use. 





Medical gas components: Trouble shooting 
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If you must work on the cylinder, do not empty it entirely (by leaving the cylinder valve open). This may 
allow ambient air to enter the cylinder and cause moisture to build up in the cylinder. The moisture can ruin 
the cylinder and contaminate the next filling. 
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When you are placing the cylinder back on line, do not simply connect the regulator and open the 
cylinder valve. This can place unnecessary stress on the pressure regulator, can introduce contamination, 
and can stress the downstream system. The typical reconnection sequence is to first “crack” the main 
cylinder valve. Cracking the valve means quickly opening and closing the cylinder valve a very small 
amount to briefly allow the passage of a very small amount of gas. The gas will be high pressure and 
velocity. So, stay clear of the gas stream. This cracking clears debris in the valve outlet. Next connect the 
regulator to the system. Now crack the main cylinder valve again. This will pressure the regulator, but not 
stress it excessively. Finally, open the cylinder valve again to begin using the system. 

Pipes and tubing leaks are common. Rub some soapy water over the pipe to check for bubbles and locate 
the leak. Try to cut out the leaky section of tubing and shorten the tube, if the leak is near the beginning 
or end of a long run. Otherwise, epoxy can serve as a temporary fix for a leaky pipe. 





Medical gas components: Safety considerations

Maintain a medical gas system

When not in use, gas cylinders should have a cap that screws onto the top of the 
cylinder to protect the gas cylinder valve from being cracked off, should the cylinder be 
dropped. This cap should always be used when the gas cylinder is being transported . 

Carbon dioxide (CO2) is a non-flammable gas. However, take care to ensure proper ventilation when using 
carbon dioxide as any leaks may be hazardous. A concentration of CO2 as low as 10% can cause 
unconsciousness. 
Nitrous Oxide is sometimes used for anaesthesia, though its use is rare in the developing world. Any 
cylinders containing such a mixture must be stored above 10° C or the nitrous oxide will separate out. 
Warm and shake any such mixture before use. When mixed with oxygen, nitrous oxide can be explosive. 

Butane, Propane and Acetylene are highly flammable gases which are not used in medicine. However, 
they are often seen at the hospital. Butane and propane are liquids under high pressure and are used for 
cooking and heating, including clinical laboratory heating. 
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