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There have been numerous recent 
developments – both in terms of legislation 

and product – to help improve heating system 
efficiency. Peter Agneborn explores the role of 

circulator pumps in the fight against system 
inefficiency and magnetite build-up. 

M
agnetite – commonly 
known as ‘black 
sludge’ – is a product 
of natural corrosion 

within a heating system. A heating 
system comprises a number of 
different metals – such as copper 
pipes, steel radiators and aluminum 
heat exchangers – so adding water 
can create the perfect environment 
for rust formation. 

The reality is that it is actually 
the introduction of oxygen that 
causes the metals to corrode – 
through a process of oxidation – 
forming aluminum hydroxide and 
iron oxide. As the minerals are 
deposited out of the water, they 
form crystalline-like structures 
that, due to their weight, sink 
and then build up throughout 
the system. As water flows past 
the debris, it circulates the dirt 
around the system – depositing it 
in pipework and radiators, which 
over time builds to a black sludge. 

On the surface, the biggest 
problem is that the sludge blocks 
pipework, providing less heat to 
the property. The sludge also 
means that the boiler is having to 
work harder with a lower output – 
therefore the boiler is less efficient 
because heat cannot transfer 
efficiently through the pipes to 
the heating system. 

Minimising corrosion
Needless to say, if a system 
is designed, installed and 
maintained correctly, the issue of 
sludge build-up will be less of a 
problem, but if there is any form 
of leak and air enters the system, 
the problem is exacerbated. The 
key, therefore, in the event of 
system leaks and failures is to 
introduce a corrosion inhibitor  
on installation of the system and 
also when re-filling it.

Power flushing and chemical 
inhibitors are not new and have 
been seen in industry as the first 
and last resort for magnetite for 
many years, while its effect on 
other components such as the 
circulator pump and motors is 
often considered a secondary 
issue. Although there remains a 
huge place for these technologies, 
further protection for high value 
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with potential energy savings of 
between 10% and 50%.

Approximately one million 
domestic circulator pumps are 
sold in the UK every year as 
either stand-alone or integrated 
within a boiler. A modern 

circulator pump has the potential 
to save between £63 and £89 
annually – a quick-win, energy-
saving tool for homes and 
businesses alike.

The problem, however, is 
that the majority of the new 
pumps use permanent magnetic 
motors, meaning that they 
attract magnetite from within the 
systems whenever a magnetic 
field is present – i.e. when the 
system is operational. In reality, 
this means that the motors are 
more susceptible to magnetite 
build-up, which will result in 
increasing energy costs as the 
pump works harder to achieve 
the desired flow. In fact, there is 
growing evidence that magnetite 
can actually increase the power 
consumption of the pump by 
between 10% and 20% – with 
some estimates as high as 50%.

Pump technology
One solution is to install pumps 
with ‘anti-block technology’ – such 
as the Lowara Ecocirc range – 
which offer the ability to separate 

the main flow of water from the 
magnetic parts of the pump and, 
therefore, avoid contact with 
the magnetite. We would also 
recommend fitting an effective 
magnetic filter, such as Adey’s 
Magnaclean, within the heating 
system to help prevent system 
build-up and improve efficiencies.  

Needless to say, the issue 
of magnetite is a key concern 
and, while awareness of flushing 
continues to rise, the issues 
around the circulator pump and 
permanent magnetic motors are 
less well known. System inefficiency 
does not have to be the norm – 
solutions are available that can 
ensure a boiler system operates 
to its best possible standard and 
maximises energy savings. We 
now must realise their full potential 
on every installation.  n

››Magnetite can 
actually increase the 
power consumption of 
the pump by between 
10% and 20% – with 
some estimates as  
high as 50%.‹‹

Magnetite on a circulator pump.

equipment such as the pump and 
motor should be a priority.

Interestingly, a number of 
manufacturers appear to have 
identified the issue of magnetite 
and can actually deem the boiler 
warranty invalid if a system  
flush is not conducted during  
the installation. 

A system flush has been 
proven to increase the life of the 
whole system, helping to keep 
bills and maintenance costs down 
while safeguarding the quality 
and efficiency of the pump. This 
is an important consideration 
for installers at the point of sale 
– ensuring that the homeowner 
understands the costs involved 
with this additional job, the 
reasons for doing it and – crucially 
– the validity of the warranty. 

Beyond the power flush
Since January 2013, it has been 
law that heating engineers must 
purchase and install an ErP 
compliant pump. As a result of 
this change, there is a significant 
increase in the number of high-
efficiency circulator pumps installed 
throughout Europe. Although they 
mean a higher up-front cost, the 
potential savings from the use 
of these pumps is considerable – 
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