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The Importance of Proper Piping 
in Replacement Steam Boilers 
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Steam heating systems have 
been reliably serving buildings 
for more than a century. They 

are still found in countless schools, 
houses of worship, apartment build-
ings and older homes across the 
Northeast. These systems were de-
signed in an era when craftmanship 
was paramount and details mattered, 
and many of them outlasted multiple 
generations of occupants. However, 
when the time inevitably comes to 
replace the boiler itself, there is one 
factor that will ultimately determine 
whether the system continues to op-
erate as intended: the quality of the 
piping around the new boiler. 

A new boiler may be perfectly 
sized, highly efficient and equipped 
with modern burners, but if the 
near-boiler piping is installed incor-
rectly, the system will not perform 
as it should. Steam that should be 
dry and efficient becomes wet and 
unstable, and the entire network of 
radiators and piping suffers the con-
sequences. The difference between a 
steam system that provides comfort 
quietly and one that wastes fuel nois-
ily often comes down to whether the 
installer respected the importance of 
proper piping.

Why Dry Steam is Essential
The very purpose of a steam heat-
ing system is to deliver heat energy 
efficiently by moving vaporized wa-
ter from the boiler to the radiators. 
For this process to work correctly, 
the steam must be “dry,” meaning it 
is free of water droplets. When the 
steam is saturated with moisture, 
the system quickly becomes ineffi-
cient and problematic.

Wet steam does not carry the same 
heat energy as dry steam, so radia-
tors take longer to warm up and of-
ten do so unevenly. This inefficiency 
forces the boiler to run longer, in-
creasing fuel consumption and op-

erating costs. Beyond efficiency, wet 
steam also creates mechanical prob-
lems. Water that travels through 
the piping at high velocity can slam 
into fittings and valves, creating a 
loud banging noise commonly known 
as water hammer. Over time, this 
hammering damages equipment and 
shortens the lifespan of valves, traps, 
vents and other critical components. 
In severe cases, water carryover can 
even lower the boiler waterline sud-
denly, tripping safety devices and 
stressing the system.

Ultimately, the presence of wet 
steam translates to wasted fuel, 
higher maintenance costs, prema-
ture equipment wear and constant 
customer complaints. Dry steam, 
on the other hand, ensures that the 
system heats evenly, runs quietly 
and provides maximum comfort with 
minimum fuel. Achieving that dry 
steam begins not inside the boiler it-
self, but in the way it is piped.

The Role of Near-Boiler Piping
When steam leaves the boiler, it does 
so with incredible velocity, and it in-
evitably carries water droplets with 
it. If nothing is done to slow that 
mixture down and give the water a 
chance to separate, it will be deliv-
ered directly into the system mains. 
Near-boiler piping provides the 
mechanism for separating the steam 
from the water before the vapor trav-
els into the building.

The risers, which are the vertical 
pipes leaving the boiler, allow the 
steam to rise and expand. A header, 
which connects the risers, acts as a 
chamber where velocity decreases 
and gravity can draw the water back 
down. From there, the equalizer al-
lows that separated water to drain 
safely back into the boiler while bal-
ancing pressure, and the Hartford 
Loop protects the boiler by keeping it 
from accidently draining in the event 

of a return line failure. When these 
elements are properly arranged and 
sized, they work together to deliver 
only the driest steam into the build-
ing mains while ensuring condensate 
safely returns to the boiler.

This arrangement may look like 
a tangle of fittings to the untrained 
eye, but every dimension and con-
nection has a purpose. The header 
height above the boiler waterline, the 
number and size of the risers, the di-
ameter of the header itself and the lo-
cation of the system take-offs are all 
calculated to allow the steam to rise 
cleanly and water to fall back where 
it belongs. When even one of these 
details is ignored, the entire separa-
tion process breaks down.

The Consequences  
of Improper Piping
Unfortunately, many replacement 
boilers are installed with piping 
shortcuts. Some installers under-
size the risers or use only one ris-
er when two are specified, which 
increases steam velocity and pulls 
water up into the header. Others 
install the header too low, leaving 
no room for separation, or they size 
the header too small, reducing its 
ability to slow down the steam. 
System take-offs are sometimes 
placed between the risers rather 
than after them, which feeds wet 
steam directly into the mains. In 
other cases, the equalizer is under-
sized or omitted, and the Hartford 
Loop is either missing or incorrect-
ly placed.

Each of these mistakes leads di-
rectly to wet steam and all of its as-
sociated problems. Even the most 
efficient boiler cannot overcome 
poor piping. What might appear to 
be a cost-saving shortcut in fittings 
or labor ends up producing years 
of inefficiency, noise, callbacks and 
unhappy building owners.
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The Importance of Following 
Manufacturers’ Instructions 
Every modern steam boiler comes 
with a detailed piping diagram pro-
vided by the manufacturer. These 
diagrams are not artistic suggestions 
or general guidelines—they are en-
gineering requirements developed 
through testing and field experience. 
They specify the number of risers, 
their minimum diameter, the head-
er size and height, the equalizer and 
the Hartford Loop. They exist to en-
sure the boiler can deliver dry steam.

Too often, installers treat these in-
structions as flexible. Perhaps they 
believe one less riser will be “good 
enough” or that a lower header will 
save space in a crowded basement. 
However, the laws of physics are not 
flexible and the results of ignoring 
the diagram are always the same: 
wet steam and system problems. A 
contractor who follows the manual 
carefully will spend a little more time 
and money up front, but will avoid 
the far greater cost of inefficiency, 
customer complaints and premature 
wear.

Best Practices in 
Boiler Replacement
A properly piped steam boiler instal-
lation begins with a commitment to 
follow the manufacturer’s specifi-
cations exactly. It means installing 
the full number of risers, even if it 
requires more material. It means 
sizing the header generously, often 
one or two sizes larger than the ris-
ers, to give steam room to dry out. 
It means elevating the header to the 
proper height above the waterline 
and making sure system take-offs 
are correctly located after the last 
riser. It also means including a prop-
erly sized equalizer and building the 
Hartford Loop at the prescribed ele-
vation. Finally, it means insulating 
the near-boiler piping so that steam 
does not condense prematurely.

These practices are not merely tra-
ditions passed down from the old-tim-
ers; they are proven methods ground-
ed in physics and reinforced by more 
than a century of field experience. A 
system piped in this way will operate 
quietly, efficiently and safely, just as 
it was originally designed to do.

Preserving the System’s Legacy
Replacing a steam boiler is more 
than swapping out old equipment for 
new. It is a chance to preserve the 
legacy of a system that was designed 
to deliver comfort efficiently for gen-
erations. The true test of success is 
not the brand name of the boiler or 
the efficiency rating on its label, but 
the quality of the near-boiler piping 
that governs whether the system 
produces dry steam.

A correctly piped boiler, following 
every detail of the manufacturer’s 
diagram, will deliver dry steam, pro-
tect equipment and satisfy occupants 
quietly and efficiently. An incorrectly 
piped boiler, no matter how modern 
or expensive, will waste fuel, hammer 
and bang and create endless frustra-
tion. In the world of steam heating, 
piping is not an afterthought—it is 
the key to unlocking the performance 
the system was designed to provide.

If you have any questions or com-
ments, e-mail me at gcarey@fiainc.
com, call me at (800) 423-7187 or fol-
low me on Twitter at @Ask_Gcarey.   
ICM
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