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 Any size of boiler in a six-unit apartment or 
larger.

 Any size of boiler in buildings where the 
public is invited. Exemptions are federally 
controlled buildings and farm use buildings.

 Any water heater or pool heater larger than 
200,000 Btu/hr input at above locations.

 Antique/historical boilers at public shows.



New boiler types and controls
Top boiler installation 
problems on hot water heating 
systems

Our installation form – a 
requirement



Sermeta
•Water Tube Boiler

PMU, AIC, Bosal
•Vertical Fire Tube Boiler 



• Code stamped boilers, but some not 
always acceptable to State due to 
internal piping and control issues.

•Please call us before installing a 
boiler you have not used before as 
new products come on the market all 
the time and may not meet State 
Boiler Code even with the correct 
ASME and National Board stamping.





 Water tube boiler – requires flow switch for low 
water protection.  No low-water cutoff required.

 Manual reset high limit temperature control is 
required – must have dial range not to exceed 
MAWT (210 deg F).  An acceptable external control 
is the Honeywell L4006E1125/U 100-200F range.

 The manual reset high limit temperature control is 
built-in to the Lochinvar, Trinity (set to lockout, 
most models).  HTP, Triangle Tube and others 
require the external control. 

 Safety relief valve, pressure/temperature gauge, 
boiler drain, stop valves, electrical switch, etc are 
all the same as other boilers.





 Fire Tube Vertical Tube boilers – require a low-water 
fuel cutoff installed in a tee under the safety relief valve 
on top of the boiler, only permitted for this boiler type.

 Manual reset high limit temperature control is required 
– must have dial range not to exceed MAWT (200F).  An 
acceptable external control is the Honeywell 
L4006E1125/U 100-200F range.

 The manual reset high limit temperature control is 
built-in to the Lochinvar and Trinity (set to lockout, 
most models).  HTP, Triangle Tube and others require 
the external control. 

 Safety relief valve, pressure/temperature gauge, boiler 
drain, stop valves, electrical switch, etc are all the same 
as other boilers.



Washing away drains Condensate Neutralizer



 Two temperature controls – one with manual reset 
and lockout

 Testable low-water cut off with manual reset and 
lockout, or flow switch 

 Safety relief valve
 Temperature and pressure gauge
 Isolation valves
 Expansion tank with stop valve 
 Drain valve
 Makeup water system – not always required (RPZ, 

regulator with bypass, and feed line stop valve)
 Electrical Switch + E-stop (if required)



 Type B chimneys are not to be used for solid 
fuel or oil.

 Solid fuel and gas or oil equipment can not 
vent to the same venting system.

 Single-wall metal venting must be at least 6” 
from combustible material for gas.

 For common venting, you must upsize 50% of 
the area for any additional vent.

 Horizontal piping must have at least a 2% up 
slope.

 Modifying vent hoods to fit is not allowed.
 Consult local jurisdiction if necessary.



 Electric boilers must be ASME stamped.  National 
Board registration is also required unless they are 
cast iron.

 Low-Water Protection
◦ For those with a vertical element design (Electro 

Industries, for example) a low-water fuel cutoff is 
usually acceptable.  
◦ For those with a horizontal element design (Slant 

Fin Monitron, for example) a flow switch is 
required by the manufacturer.



 Pool heaters smaller than 200,000 
Btu/hr input do not fall under our 
jurisdiction.

 Pool heaters must be ASME constructed 
with an “H” or “HLW” designation and 
be National Board registered.

 Pool heaters with stop valves installed 
between the boiler and pool must have 
a flow switch.



If asbestos 
containing 
insulation is in 
good condition, it 
is fine to be left 
alone.  If it is 
breaking loose 
and friable it 
must be abated 
properly by a 
licensed 
abatement 
contractor.



The Top 10 + List…



• Either they are not 
installed or are installed 
too far from the boiler 
proper on the supply and 
the return.
• Boiler isolation valves 
may not isolate any of the 
controls from the boiler. 
• Zone isolation valves or 
flow control valves are not 
the required isolation 
valves. • Should only be closing one 

valve on supply and one on 
return to isolate the boiler.



• Missing or improperly 
located.  
• Required if the boiler 
is over 400,000 Btu/hr 
input.  
• Must be outside the 
enclosure unless 
allowed by the Inspector 
for practical reasons.  
Plastic flip covers are a 
good idea to prevent 
incidental tripping and 
tampering.



 A low-water fuel cutoff is required on all cast iron, 
cast aluminum and fire tube boilers.  
◦ Must be installed on the boiler proper above the 

safe water line or on the boiler supply outlet 
piping (hot side) before the first isolation valve.

 A flow switch is required for all water tube boilers, 
fired coil boilers and pool heaters.
◦ Consideration should be made for flow switches 

to match the flow rate and piping size to the type 
of flow switch.  Test once installed to make sure it 
works.  Must be installed tight to the piping.



Piping comes out bottom of boiler 
goes around and loops back to top.

Flow switch too far off the piping; no 
room for paddle to move.



 All safety valves must be 
installed in the vertical 
position.

 Horizontal installation is 
only permitted on a 
storage water heater T&P 
valve and only if the 
temperature element is 
installed within the top six 
inches of the tank.

 This would not be an 
acceptable installation.



• Boilers installed in 
a shop where 
vehicles can be 
stored or used must 
be 18” off the floor.  
If the boiler is in a 
mechanical room 
with a shop door 
entrance it must still 
be 18” off the floor.



 Controls and piping not updated.  The 
replacement boilers must be installed 
to current code and any re-used 
controls must meet current code.  

 Clearances must meet the listing.  
 You cannot exchange like for like and 
not make updates to the system.



 If a boiler has a non-ASME stamped expansion 
tank, the maximum safety relief valve set 
pressure allowed is 30 psig.  

 If you want to use a higher set safety relief valve 
(that may be shipped with the boiler) you must 
install an ASME stamped expansion tank.

 If more than one boiler is installed and 
interconnected with the system, the lowest
boiler MAWP determines the safety relief valve 
setting for all of the boilers in the system.



Non-ASME ASME



 Most new high efficiency boilers are direct vented to the 
outside and are not a problem.

 Many conventional replacement and new boiler 
installations have incorrect combustion air.

 Combustion air is figured at 1 sq. in. per 4,000 Btu/hr 
input – two  openings required,  or  1 sq. in. per 3,000 
Btu/hr of input – one opening.

 Professionally designed combustion air required for any 
other design.

 All dampers, louvers or supply fans must be interlocked 
with the burner in a fail-safe manner.

 Mechanical air exhausting must also be considered when 
sizing combustion air.



• Most stainless steel boilers have 
a MAWT of 200F for fire tube and 
210F for water tube designs. Most 
cast aluminum are 200F. Most 
cast iron boilers are 250F.  

• The dial range of your manual 
reset high limit temperature 
control cannot exceed the MAWT 
of the boiler.

• The lowest MAWT is the 
determining factor for the setting 
of the manual reset high limit 
controls on all boilers in the 
system. 

The Honeywell L4006E1125/U 
or equivalent with a dial range 
of 100-200F is the correct 
control for high efficiency 
boilers.



 We require each boiler to be installed such that 
either one can operate independent of the 
other.

 We require parallel installation. Boilers that flow 
through each other in series are not permitted. 
If a flow through design is desired, alternate 
piping may be installed as bypass.

 Adding a new boiler to an old system may 
require isolation valves to be added to the old 
boiler which was previously “grandfathered” 
without valves.



• Heating boilers shall have a minimum distance of 
at least 36” between all sides of the heating boiler 
and adjacent walls, structures, or other 
equipment.  

• Alternative clearances in accordance with the 
manufacturer’s service and maintenance 
recommendations are subject to acceptance by 
the Chief Inspector.  

• If it will not fit, it cannot be installed.  
• It will not be easier to obtain forgiveness after the 

fact than to get permission beforehand.



No room to pull 
elements for service

No room to even get 
through the door.



 A boiler needs low-water protection.  A low water 
cutoff or flow switch satisfy that requirement for 
new boilers.  No feed water regulator is required, 
and it may be turned off if desired. 

 Old boilers – low-water cutoffs were first required 
in 1994.  If the boiler is installed prior to that and 
does not have low water protection a feed water 
regulator is required and it must be left on. 

 Broken feed lines require, at a minimum, a vacuum 
breaker on the city water side. (See Plumbing Code)



• Going from right to left 
into the system.   

• RPZ backflow 
preventer 

• Feed water regulator 
with piped bypass line  

• Feed line stop valve 
before entering the 
boiler system.  

• Feed water must enter 
the boiler system on 
the return, or line to 
the expansion tank.



• Small non-ASME 
expansion tanks are 
permitted for hot water 
supply systems.  If the 
tank is over the 5 
gallon size it must be 
an ASME expansion 
tank.  All systems in 
service over 30 psi must 
have ASME expansion 
tanks.

• A non-ASME tank is 
shown.



• This is the typical 
installation of an air 
eliminator.  

• The air eliminator must be 
installed on the supply 
(outlet) side of the boiler.

• It must be installed on the 
low pressure side of the 
circulating pump.  

• The expansion tank 
should be installed on the 
bottom connection of the air 
eliminator.



 Great example 
of primary/
secondary piping 
as shown in the 
Burnham Apex 
Installer Guide.  

 Air eliminator 
and expansion 
tank are on the 
supply piping on 
the suction side 
of the pump.



• When adding a new 
boiler to a low 
pressure steam 
system.  The new 
boiler must have the 
same water level as the 
existing boiler.  A new 
boiler may have to be 
built on a stand to 
achieve the same water 
level on installation.  

• We will accept an 
engineered solution. 

Note:  Soldered copper fittings 
may not be used on steam boilers 
and steam piping.



ProPress “aquatherm”



 Good – The flow switch is threaded into the fitting and tight 
to the piping.  

 Not so good - The safety relief valve and gauge must be 
threaded fittings and tight to the piping.  The safety relief 
valve must always come first followed by the T & P gage.



 Cast iron and cast aluminum boilers 
must have an ASME stamp.

 Steel, stainless steel, and electric 
boilers must have an ASME stamp and 
be National Board registered. (NB 
registration not required for cast.)

 Most new high efficiency boilers are 
stainless.



Using a storage water heater or 
other hot water supply boiler for 
space heating, or for dual use 
domestic and sanitary purposes 
and space heating, is not allowed.



‣ Great tool, 
notes on 
the back 
of the 
matrix.  



 This form is now a requirement, not an 
option, and must be filed with the Chief 
Boiler Inspector.  Verbal reports are nice, 
but do not meet the requirements of 
Code.  This form is now fillable and 
available on our website.  

 The completed form must be mailed, 
scanned, emailed or faxed to the Chief 
Inspector.





 Many items must be taken into 
consideration on every boiler 
installation.

 Use Manufacturer’s Installation Manual 
to  help organize process and what 
you need.

 Call with any questions prior to 
starting an installation.



Website:  
www.nd.gov/ndins

• Click on Special Funds
• Click on Boiler Inspections




