
 
THERMAL EXPANSION DANGER 

 
 
Most  homes a re  suppl ied wi th  hot  water  
from an elec tr ic  or  gas  heated tank.  Unt i l  
the heat ing element  stops working,  and  one  
is  faced wi th a  co ld  shower,  the water  
heate r  i s  usua lly taken for  granted.  
However ,  i f  not  properly maintained,  a  
water  heater  may become a sa fe ty hazard.   
 
Water  expands in vo lume as i t s  tempera ture  
r ises .  The extra  vo lume caused by thermal  
expansion must  go so mewhere.  I f  no t ,  the 
heated water  c rea tes  an increase in  
pressure .  This i s  the p r incip le  o f a  s team 
engine.  
 
The tempera ture  and pressure in the water  
heate r  i s  reduced when hot  water  i s  
wi thdrawn from a faucet  and cold  water  
enters the  tank.  The increase  in pressure  
from thermal expansion can also  be  
prevented by water  f lowing back into  the  
pub lic  water  sys tem.  However ,  when a  
check valve,  pressure-reducing va lve or  
backflo w preventer  i s  ins ta l led in the  
service p ipe a  “closed sys tem”.  Provisions  
must  be made for  thermal expansion in  
these cases.  
 
The thermostat  o f the water  hea ter  normal ly 
maintains the water  temperature at  about  
130º  F (54º  C) .  However ,  i f  the  thermosta t  
fa i l s  to  shut  o ff  the hea ter ,  the temperature  
of the water  wi l l  cont inue to  increase.  
 
I f  the water  temperature increases to  more  
than 212º  F (100º  C) ,  the  water  wi thin the  
tank becomes “super  heated”.  When this  
super  heated water  i s  suddenly exposed  to  
the atmosphere when a  fauce t  i s  opened,  i t  
ins tantly f lashes  in to  s team and  a violent  
reac t ion may resul t .  As  the pressure  wi thin 
the  tank cont inues to  bui ld  up under  super  
heated  condi t ions,  the  tank may exp lode.  

 
PROTECTION FROM THERMAL 

EXPANSION 
 
Protect ion from thermal expansion i s  
provided in a  plumbing system by the  
ins ta l la t ion o f a  thermal expansion tank  in  
the hot  water  sys tem p iping do wnstream of  
the ho t  water  tank and  a tempera ture and  
pressure re l ie f  valve  (T  & P Valve)  a t  the  
top o f the  tank.   
 
The thermal expansion tank contro ls  the  
increased pressure  generated wi thin the  
normal operat ing temperature range o f the  
water  hea ter .  The small  tank wi th a  sealed  
compress ible  air  cushion provides a  space  
to  s tore  and hold the addit iona l  expanded  
water  volume.  
 
The T  & P Valve is  the pr imary safe ty  
feature for  the water  hea ter .  The 
tempera ture  por t ion o f  the T  & P Valve i s  
designed to  open and  vent  water  to  the  
atmosphere whenever  the water  tempera ture  
wi thin the tank reaches  approximately 210º  
F (99º  C).  Venting al lows cold  water  to  
enter  the tank.   
 
The pressure  por t ion of a  T  & P Valve i s  
designed to  open and vent  to  the  
atmosphere whenever  water  pressure wi thin 
the tank exceeds the pressure set t ing on the  
va lve.  The T & P Valve  is  normally p re-set  
a t  125 psi  or  150 psi .  
 
Water  hea ters  instal led  in compliance wi th  
the  current  plumbing code wi l l  have the  
required T  & P Valve and thermal 
expansion tank.  For  pub lic  hea l th  
protec t ion,  the  water  purveyor  may require  
the insta l la t ion of a  check va lve or  
backflo w preventer  downstream of the  
water  meter .  In these s i tua t ions,  i t  i s  
essent ia l  tha t  a  T  & P Valve and thermal  
expansion tank be properly insta l led and  
maintained in the p lumbing sys tem. 
 

 
T & P VALVE 

LOCATION 
 
 
 

 
 
 
 

TYPICAL T & P VALVE 
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WHY THE INSTALLATION OF  
A BACKFLOW PREVENTER IS 

REQUIRED ON A WATER SERVICE 
 

Water  normally f lows in  one direct ion,  from 
the pub lic  water  system through the  
customer’s co ld  or  ho t  water  plumbing to  a  
sink tap  or  o ther  p lumbing f ixture .  The  
plumbing fixture  i s  the  end of the  potable  
water  sys tem and the  s tar t  o f  the  waste  
d isposa l  sys tem. 
 
Under  cer ta in condit ions water  can f low in  
the reverse di rec t ion.  This  i s  known as  
backf low .  Backflo w occurs when a  
backsiphonage or  backpressure  condit ion i s  
crea ted in a  water  l ine .   
 
Backsiphonage  may occur  due to  a  loss o f  
pressure in the water  d is tr ibution sys tem 
dur ing a  high wi thdrawal o f  water  for  f i re  
protec t ion,  a  water  main or  p lumbing 
system break,  or  a  shutdown of a  main o r  
plumbing system for  repair .  A reduct ion o f  
pressure belo w a tmospher ic  c rea tes a  
vacuum in the  pip ing.  I f  a  hose bib  was 
open and the  hose was submerged in a  
wading poo l  were  f lowing dur ing these  
condit ions,  the  non-po table  water  in the  
pool  would be siphoned into  the  house  
plumbing then back into  the  publ ic  water  
sys tem. 
 
Backpressure  may be created when a  source  
of pressure ,  such as a  pump,  creates a  
pressure  grea ter  than that  suppl ied f rom the  
dis tr ibution system.  I f  a  pump supplied  
from a  non-potab le  source such as a  
landscape pond  were accidental ly connec ted  
to  the  plumbing system,  the  non-potab le  
water  could be  pumped into  the po tab le  
water  supply.  
 
 
 
 

 
 

WHAT THE HOMEOWNER SHOULD 
DO TO ENSURE PROTECTION 
 FROM THERMAL EXPANSION 

 
The homeowner should check to see that an 
expansion tank and T & P Valve are in place. 
If there is any doubt, the homeowner should 
contact a licensed plumber. 
 
The T & P Valve should be periodically 
inspected to ensure that is properly operating. 
Some T & P Valves are equipped with a test 
level. Manually lifting the lever unseats the 
valve, allowing water to discharge. If water 
continues to leak from the T & P Valve after 
closing, the valve may need to be replaced. A 
drain line must be installed to avoid water 
damage and scalding injury when the valve 
operates. 
 
The T & P Valve should be periodically 
removed and visually inspected corrosion 
deposits and to insure it has not been 
improperly altered or repaired. 
 
The above work can best be done by a licensed 
plumber. 
 
 
 
 
 
 
 
 
 
 
 
For further infor mation contact  your local  
w ater purvey or,  City  or  County  bui lding  
depart ment ,  l i censed plumber or the  
PNWS/AWWA Cross-Connect ion Control  
Co mmit tee  throug h the PNWS of f ice  at  (877)  
767-2992 .  

 

PROTECT YOUR 
WATER HEATER 
FROM THERMAL 

EXPANSION 
 

Without a Functioning 
Temperature & Pressure 
Relief Valve Your Water 
Heater Can Explode with 

the Force of Dynamite 
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Th i s  b r och u r e  ma y b e  c op i ed  u n a l t e r ed  f or  
d i s t r i b u t i on  t o  t h e  pu bl i c  f r e e  o f  c h a rg e .  
In fo rma t i on  p ro vi d ed  sh ou ld  b e  c on s i d er ed  g en e ra l  
gu i d a n c e  on l y .  C on su l t  yo u r  wa t e r  p u rv e yo r  f or  
sp ec i f i c  req u i r em en t s .  
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