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Circulators have been around the Hydronic 
heating industry dating back to the late 
1920s to the early 1930s. They were origi-
nally added to existing gravity hot water jobs 

to “boost” the heat around the system. In fact, Bell & 
Gossett marketed its circulators as “Booster” pumps be-
cause they would move the heat from the boiler to the 
radiators must faster than simply by gravity. 

These original circulators were often referred to as 
“three-piece” pumps because they had three distinct 
sections:

• the wet end or volute where the impeller is 
located,

• the motor end (which is the driving force)  
that would mount in a cradle and

• a bearing assembly that would connect the two 
ends together with a coupling assembly. 

The motor assembly was completely 
separated from the wet end of the 
pump by a seal. The bearing 
assembly would be lubricated 
with oil to keep the bearings 
in good working condition. 
These pumps dominated 
the hydronics industry for 
decades and did a very 
good job. Sometime in the 
1970s–early 1980s, a new 
style pump came onto 
the scene that changed 
forever the residential 
(and eventually light com-
mercial) market. These 
“new” circulators used 
the system’s own water as 
its lubricant. There was no 
longer a need for a separate 
bearing assembly and seal. The physical size of these 
pumps was considerably smaller and they cost much 
less than the three-piece style. 

At first, there were many skeptics about the new 
pump’s ability to perform as well as the original larger 
pumps. However, over time, the industry realized 
these new “water-lubricated” pumps worked quite well, 

lasted a long time, required virtually no mainte-
nance and were less expensive. 

Over the past 10 years, some pump manufacturers 
have been offering multi-speed pumps that offer a 
different pump curve for each speed. The most com-
mon is a three-speed wet-rotor circulator that offers 
three different performance curves. The benefit 
is with one pump you can provide three different 
curves to meet various system conditions. 

From an inventory standpoint, you can stock (on 
the shelves or in the service truck) one circula-
tor model that can meet a lot of different system 
applications. Imagine that instead of three speeds 
there are 10 speeds or even 50 speeds—for each 
speed change you could plot a new pump perfor-
mance curve. The highest speed would represent 
the pump’s maximum performance and the lowest 

speed representing the pump’s minimum 
performance. 

A variable speed pump can 
operate anywhere between 

these two points simply by 
varying the speed of the 

motor. Any wet rotor 
pump with a perma-
nent split capacitor 
motor can function 
over an extensive 
range of speeds with 
a variable speed 
controller. This device 
varies the frequency 
of the AC signal sent 
to the PSC motor. By 

varying the AC signal, 
the rpm’s of the motor 

(the speed) are changed, 
which directly changes 

the flow and head capacity of the pump. 
The changes and therefore the pump curves are 
unlimited between the fastest and slowest rpm’s of 
the motor. One application that is very popular uses 
a standard wet rotor pump controlled by one these 
variable speed controllers to provide injection mix-
ing for any low temperature heating system. 

The Need to Protect Your  
High-Efficiency Circulators

New ECM motors 
contain magnets, 
which are located  
inside a stainless 

steel rotor.
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The New Circulator: ECM
A new style of “smart” pumps has made its way into 
the North American hydronics market. They are called 
ECM pumps. ECM stands for “electronically commu-
tated magnetic” motor and they are very different from 
the PSC (permanent split capacitor) motors we have 
been using in our wet rotor pumps. This new style of 
motor is sometimes called a “brushless DC” motor. 
The rotor in this ECM motor has permanent magnets 
instead of wire windings that are separated from the 
system fluid. The magnets are located inside a stain-
less steel rotor can and react to the magnetic forces 
created by electromagnetic poles in the stator.

Here is where you may experience a problem with 
these new ECM circulators. These onboard magnets 
can do a very good job of collecting/attracting iron 
oxide from the water in the system. Iron oxide is a 
chemical compound consisting of a mixture of oxygen 
and iron. And every hydronic system has some oxygen 
(from the system water [H2O]) and more often than 
not, some type of iron, i.e., cast iron from circulator 
volutes, flow-control valves, cast iron boilers, cast iron 
radiators and black iron steel pipe. 

Of course, every system can contain a different 
amount of iron oxide which will influence whether the 
ECM circulator “attracts” enough of it to cause the 
pump to stop running. I have heard of several in-
stances where the contractor isolated the pump, pulled 
the can from the wet end of the pump, cleaned off the 
buildup of iron oxide, put the pump back together and 
it ran fine afterwards. Other times they ended up hav-
ing to replace the pump because too much damage had 
been done. 

There is a simple solution to this and it’s not to go 
back to the old style wet rotor pump—that horse has 
already left the barn. The utilities have been playing a 
big part in creating incentive programs to promote the 
installation of these “High Efficiency” pumps. Just like 
when they played a big part in the industry’s adoption 
of modulating/condensing (Mod/Con) boilers. 

If you look to Europe, which has been installing high 
efficiency boilers for years and has outlawed the PSC 
motors because they consume too much electricity, 
they have been installing high performance dirt and 
magnetite separators for years. It is just standard 
design practice over there. If you are putting in high 
efficiency boilers and ECM pumps (by law), then you 
want to ensure the quality of the water circulating 

through the system. As the industry continues to 
install these high efficiency ECM pumps, it should 
become standard practice to also include a magnetic 
dirt and iron oxide collector to protect the new, high 
efficiency equipment.

The efficiency of these “greener” circulators was de-
signed to meet the ever increasing efficiency standards 
that have made their way over to North America

Their “wire to water” efficiency is simply higher than 
the PSC wet rotor circulators. Their multiple applica-
tion capabilities with the onboard microprocessors and 
their reduction in wattage consumption make them a 
very compelling alternative to what we have used in 
the past. 

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


