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If you are having regular problems with your system pressure dropping or you are regularly having to have the 
boilers internal expansion vessel replaced, please read the following, you should also read F/S 26 System Pressure as 
well. You may also need to contact the Installer of your boiler. 

An expansion vessel is a unit of two halves separated by a diaphragm.  One side is charged with air, the other side is 
empty which allows water to expand into it during the heating and expansion process.  The diaphragm and air 
charge act like a shock absorber and absorb some of the expansion (and pressure rise) of the system water; the 
larger the vessel, the more expansion (and pressure rise) will be absorbed by it. (On an old Open vented system, the 
water would expand up the Cold feed and expansion pipe and into the Cold feed and expansion cistern (header 
tank).  With a sealed/pressurised system the expansion vessel takes over this situation). As the system water cools it 
contracts and the pressure will drop (this is perfectly normal) and the diaphragm should push the water back into 
the system; when the boiler becomes fully cold, the pressure should drop back to the initial 1 Bar Cold fill but not 
lower than this, or it could indicate a leak somewhere.  

The correct sizing of expansion vessel required is crucial and is dependent on the volume of water within the boiler, 
radiators and associated pipework, thermal store or indirect coil of the cylinder; as well as the Initial air charge of the 
vessel (which varies depending on how many stories a property has due to the differing static head of the system), 
and the pressure the system is charged to when cold, the rating of the pressure relief valve and other factors are also 
taken into consideration.  There is then a calculation to determine the correct size of vessel required.  The 
installation to connect the vessel to the system would then be made at the coolest point; which is usually into the 
return pipework from the heating circuit (It is still connected to the boiler and hot water circuit if you are not using 
your heating providing it has no restriction between the connection and the boiler shell). 

Oil boilers have a much higher water content compared to gas boilers and therefore a larger vessel will be required 
for the equivalent sized system using Oil; otherwise the pressure within the system will run at a much higher level 
than desired.  It is common to see an oil combi run at 2 ½ Bar when fully hot from a cold-water charge of 1 Bar, this 
usually means the expansion vessel is undersized or faulty.  This poses a problem as due to wear and tear on the 
vessel the pressure in the system will increase further.  If the pressure reaches between 2 ½ and 3 Bar on most 
boiler, the pressure relief valve will open to drop the pressure and protect pipework and fittings from excessive 
pressure.  This would indicate a larger vessel may be needed, or a lower cold-water charge may be required. 
Unfortunately, if the pressure relief valve operates and drops the pressure, the system will now have insufficient 
pressure which can then raise the temperature excessively or allow components to run dry, thereby causing further 
damage! 

A problem with combi boilers and purposely designed system boilers is that the expansion vessel supplied is rarely 
large enough to cope, but it is all that they can fit within the boiler casing; meaning the Installer must fit an 
additional expansion vessel external to the boiler to make up the difference; appliance manufacturers usually state 
this in their Installation Instructions. Also, the connection of the expansion vessel to the system tends to be on the 
boiler shell, which in fact can be the hottest part of the system and not the coolest part.  Excessive prolonged heat 
will damage the diaphragm resulting in a reduced ability and life of the vessel.  The diaphragm will be stretched 
excessively if the vessel is not large enough for the system; again reducing the ability and life of the vessel.  Through 
time the diaphragm will distort or split.  Once it splits the vessel will need to be replaced, if it distorts the vessel can 
usually be recharged but it will have effectively become a smaller vessel as the diaphragm has lost its elasticity and 
ability to absorb the pressure rise. If the expansion vessel is very heavy when cold it means that it has not pushed all 
of the water back into the system and it should be replaced as the diaphragm is damaged. 

The problem with fitting two separate vessels is that they may wear at different rates causing more stress on one or 
the other, leading to a vicious circle of replacing one then the other and so on.  Under sizing the expansion vessel 
required on a system will cause problems; over sizing it will not.    


