
Thermal Expansion Tanks 
Thermal Expansion Tanks, Inspections and Failures 
 
Thermal expansion tanks have been a requirement since around 2007 and as such many have 
reached or past the end of their useful life.  According to our Affiliate Member Dave Parker at ER 
Plumbing his field technicians are finding a significant number of tanks with a failed internal bladder 
and in some cases leaking or ruptured tanks. 
 
What is an Expansion Tank? 
 
A thermal expansion tank is a small metal tank (usually 2-5 gallons) that’s installed just 
“downstream” of the cold water inlet valve that feeds your residential water heater. The expansion 
tank’s purpose is to protect your house’s hot water system from excessive pressure, which can 
cause damage to fixtures, your water heater, lines, and/or fittings. 
 
Inside, the tank has a rubber diaphragm at around the mid-point of the tank; pressurized air goes 
below the diaphragm in the bottom half of the tank and water flows in and out of the top half of the 
tank. 

 
 
 
To visualize how an expansion tank works, imagine that the diaphragm is actually a rubber ball like 
you’d find on a playground. The rubber ball is partially filled with air, so that it completely fills up the 
tank. When the water in your system is “stronger” than the rubber ball, it pushes against it squeezes 
it smaller — allowing some of the water to force its way into the tank. But when the water pressure 
outside the tank returns to normal, the rubber ball is once again “stronger” than the water, and 
shoves the water back out of the of the tank. 
 
In plumbing terms, the air pressure below the rubber diaphragm acts as a “cushion” against water 
hammer shock, and allows the tank to absorb excess water pressure caused by the expansion of 
heated water in the system. It’s far better to have pressurized water push against the “rubber ball” 
inside a reinforced tank, rather than push against your pipes and fixtures… or even the inside of your 
water heater. Expansion tanks are very cheap insurance against potentially dangerous and 
expensive damage to your plumbing. If you don’t have an expansion tank in your system, you really 
should get one. 
Expansion tanks will normally wear out after anywhere from 5-10 years. To extend their service life 
as much as possible, it’s vitally important to match your expansion tank’s air pressure to your 
house’s water pressure. 
 
Why Expansion Tank Pressure Is So Important? 
 



In order to for the shoving match between the water and the rubber diaphragm to work ideally, the 
air pressure below diaphragm the tank before it gets squeezed should be the same as the normal 
water pressure in your system. That air pressure is called the “pre-charge.” 
 
Having the tank’s pre-charge set lower than the water pressure will allow expanding water to shove 
its way into the tank more often it should, which wears out the diaphragm prematurely. But having 
the tank’s pre-charge higher than the water pressure will prevent the expansion tank from allowing 
water into the tank, thereby rendering the tank pointless. It could also rupture the rubber diaphragm 
since it’s not designed to be inflated beyond 80 psi. 
 
Most expansion tanks are set to a pre-charge of 20 psi when they leave the factory, while the 
majority of residential water systems have significantly higher water pressure than that. This means 
that whoever installed your tank was supposed to manually increase the tank’s pre-charge to match 
the water pressure at the time of install. 
 
Inspection Process 
 
As with most components the first and most basic inspection process is visually inspecting the 
tank.  Here we are looking for signs of corrosion and/or leaks.   Check the connection point as 
corrosion typically occurs in this area.  Also check the tank carefully for bubbled or missing paint as 
this could be a sign of a leak.  Many time these tanks will develop a small pin-hole leak which 
overtime will grow and eventually result in a tank rupture. 
 
 

 
 
 
 
 
  
  
  
  
  
  
Next, tap on the tank. The lower section near the water inlet should have a solid sound when tapped. 
The upper portion should have a tinnier sound or hollow.  If you hear a thud sound the bladder may 
have failed or the tank was not properly pre-charged. 
 

  
  



  
In addition the location of the tank when placed at the water heater should on the cold water inlet line 
and between the stop valve and the water heater.  However sometimes you will find the tank 
installed at the main water line where it enters the home or in the crawlspace. 
 

 

 
 
 
 
Water leaking or dripping from the temper and pressure relief valve drain pipe can be an indication 
of a failed thermal expansion tank.  If a tank is not present and leakage at the TPRV is noted many 
time the homeowner will mistake this for a failed water heater and replace the unit when it may not 
be required.  
 
The tank must be properly supported especially when installed on plastic piping or in the horizontal 
position.  Lack of proper support will place stress on the piping and overtime could result in a free 
flowing water leak. 
 
 

 
 



 
 
 
 
  
  
  
Some plumbing professionals will if they expect a failed internal bladder will remove the cap on the 
end if the tank and briefly push in the valve. If water exits the valve the bladder has failed and the 
tank must be replaced. Some professionals advise against this practice as it lowers the pre-charge 
in the tank.  As always use your best judgement and experience when conducting further tests. 
 
Required or Not? 
 
While we know that the intent of a home inspection is not to bring or make older homes meet current 
standards we can however make suggestions for improvements.  Generally, while a good idea a 
thermal expansion tank is not required in an older home unless the water heater has been 
replaced.  So it’s worthwhile to check the manufacture date on the data tag. This will give you a good 
idea of when the tank may have been installed.  If it was within the last 10 years then a thermal 
expansion tank should be present. Many times as we know the homeowner or Uncle Harry the 
handyman will install a replacement  water heater and not be aware of current requirements and of 
course the work is not permitted or inspected.   
  
The main reason thermal expansion tanks are required is the presence of a back flow preventer 
usually at the water meter. This prevent cross contamination of the water supply should the main line 
pressure be lost. However this also creates a closed system and as a result there are no provisions 
for the expansion of heated water.  It should be noted that a pressure reducing valve is considered a 
restriction and its presence then requires an expansion tank even if a backflow preventer is not 
installed. 
Well systems by their design do not require a thermal expansion tank as the pressure tank serves 
this purpose.  
  
While most municipal systems operate at fairly high supply line pressures some private well water 
systems may operate at pressures around 60 psi and you may find no expansion tanks are installed 
and there are no signs of leakage or other indications of problems associated with thermal 
expansion. It however, is a good idea to mention this in your report. 
 
Generally, unless a storage tank is present in the system a tank less water heater does not require a 
thermal expansion tank. 



Inspecting thermal expansion tanks can be limited by the location and as such all sides of the tank 
may not be inspected. Thermal insulation may also limit inspection of the tank, supply piping and 
connections. The best practice is the note this limitation in the body of your report. 
 
In summary, the expansion tank should be inspected for proper location and support, corrosion and 
leakage. Although they have not always been required they are quite crucial to the successful and 
safe operation of residential potable water systems. 
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