
C
entral heating pumps 
– often referred to as 
circulators – have been 
around since the 1950s. 

Their introduction gave greater 
flexibility than the traditional 
gravity circulation and, by the  
mid 1970s, the canned rotor 
circulator had been developed. 

Motors consist of a rotor and 
a stator. The rotor incorporates a 
number of windings that create 
a changing magnetic field, and 
is attracted by magnetic force 
and spins around the stator. By 
enveloping these parts in a can,  
it is cooled by the fluid that is 
being circulated. This explains 
why pumps that are allowed to 

run dry or not correctly purged 
of air will overheat and short out. 
This design has been very reliable 
– there are many pumps that  
are 30 or even 40 years old and 
still functioning today.

Many early boilers were either 
spot-rated or range-rated, and 
required a minimum flow rate 
to prevent kettling (overheating 
of the heat exchanger). When 
commissioning the boiler, the 
pump flow rate was adjusted to 
give the required temperature 
difference between flow and return. 

A pump with three fixed 
speeds – such as the Grundfos 
UPS15/50 – was suitable for this 
type of installation. The recent 

changes in boiler design, and the 
introduction of the modulating 
condensing boiler, has opened 
the way for modulating pumps 
to be used in the domestic 
installation as well as the 
commercial installation.

Unfortunately, the standard 
three speed pump uses a 
substantial amount of electrical 
energy – typically nearly 100 
watts at Speed 3. As the system 
changes and the resistance of 
the circuit increases (and the 
flow rate is reduced because 
of thermostatic radiator valves 
closing), the fixed speed pump 
increases the pressure in the 
system, which can lead to noise.
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Setting Pump curve  Typical application

I, II, III Fixed speed operation System without TRVs

CP1 
CP2

Lower (CP1) and 
Higher (CP2) 
Constant pressure

Systems with TRVs with an 
automatic bypass and underfloor 
heating systems

PP1 
PP2

Lower (PP1) and  
Higher (PP2)  
Proportional pressure

Systems with TRVs with no 
minimum flow requirements

‘AutoAdapt’ Set point within the 
green sector

System with TRVs with no 
minimum flow rate requirements

Night set-back Minimum flow Reduced flow at night
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New regulations 
have brought 

circulators to the 
forefront of the 
industry. Mike 

Heads reviews the 
development of 

the central heating 
pump as well the 
recent and future 

changes in the 
European directives.
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Q is the flow rate
H is the pressure 
A1 is the original setting 
but as the TRVs close, the 
flow rate is reduced and 
the pressure is increased 
to A2. If the pump is set to 
proportional pressure, the 
pump speed will re-adjust 
to provide a lower flow rate 
and lower pressure (A3).

Figure 1. Changes in pressure and flow rate caused by TRVs closing.

Table 1. Modes of operation.

Pump evolution 
In 1991, Grundfos introduced the 
UPE pump – the first circulator 
to use an integrated frequency 
converter in the pump. This 
allowed for speed control – 
slowing the pump down resulted 
in less energy being used. This 
type of pump was primarily 
developed for the commercial 
market where it would have the 
biggest energy saving. These 
were the first wave of the new 
generation of intelligent, speed-
controlled pumps that are capable 
of adapting themselves to match 
the system requirements.

The 2000s saw the 
introduction of the first 
circulator pump that combined a 
permanent magnet motor. These 
pumps offered significant energy 
savings of up to 80% compared 
to other similarly-sized pumps.

Increasing concern about 
environmental matters and power  
consumption led to the permanent 
magnet-driven pump technology 
being quickly evolved for domestic 
circulators. This was an important 
breakthrough as this meant that 
automatic speed control and 
many new features became a 
reality in the domestic market.

The importance of energy 
efficiency within circulators 
was recognised through the 
introduction of a voluntary A-to-G 

labelling system that came into 
force in Europe in 2005. This 
created a visual focus on how 
much energy a pump would use – 
similar to the labelling of domestic 
white goods. It is estimated that 
pumps contribute up to 10% of 
the world’s energy consumption.

EuP/ErP legislation
In 2005, the EU introduced 
the Energy Using Product 
(EuP) directive that focused on 
goods that used, generated or 
transformed energy. The objective 
at the time was to improve energy 
efficiency and help achieve 
agreed EU emission targets. 
This legislation not only applies 
to circulator pumps but also to 
boilers, water heaters, computers, 
televisions and industrial products 
such as transformers, fans, etc. 
In fact, the directive applies to all 
energy-using products that sell 
more than 200,000 units per year.

The directive has been 
under review and in 2009 was 
broadened in scope to include 
Energy Related Products (ErP)  
to encompass goods that impact 
on energy consumption during 
use. This new regulation specifies 
eco design requirements for 
electric motors, which includes 
glandless standalone circulators 
as well as glandless circulators 
that are integral within other 
products. This means that combi 
boilers and sealed system boilers 
will be fitted with modulating 
pumps/circulators.

The first part of this legislation – 
the EuP directive – came into force 
on the on 1 January 2013 and will 
change the standalone circulator 
in the EU forever. Installers will 
no longer be able to purchase a 
three-speed pump for a central 
heating system (S or Y plan) but 
will now have to fit a more energy-
efficient pump.

The second stage of the 
legislation – the ErP directive – 

comes into force in January 2015, 
from when system and combi 
boilers that incorporate pumps 
within the appliance will also 
be fitted with the new energy 
efficient pumps.

Products
Pump manufacturers have been 
preparing for this legislation 
for many years. For example, 
Grundfos have produced a 
circulator called the Alpha2 
for the domestic market and 
the Magna for the commercial 
market. The Alpha2 (see Figure 1) 
uses as little as 4–5W at its  
lowest speed. 

The minimum input for a UPS 
15/50 pump is 40W, but most 

three-speed pumps are not set 
at their minimum flow rate. This 
difference will result in a substantial 
energy saving over a year.

The impact of these changes 
in the circulator market is quite 
significant. In 2009, their annual 
consumption in the EU was 
50TWh. Without legislation this 
would increase to 55TWh by 
2020 whereas with legislation this 
figure should be down to 32TWh. 
The saving is the equivalent of 
the domestic consumption of  
14 million people.

Control of the heating system
The heat requirements of a 
building will continuously vary 
as thermostatic valves efficiently 

››The saving  
is the equivalent 
of the domestic 
consumption of  
14 million people.‹‹
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control the system output of 
the radiators. This can lead to 
excessive pump pressure and valve 
noise. The Alpha2 can not only 
adapt to these variable conditions 
but can also reduce energy 
consumption (see Figure 1).

The Alpha2 has been designed 
to fit into any domestic installation 
whatever the requirements 
because it provides several modes 
of operation. The dimensions 
are also the same as all pumps – 
130mm between the two faces.

Fixed speed mode 
This provides a fixed-speed pump 
and is designed for installation 
without TRVs in the system. It 
would be set up in the same 
way as a traditional system is 
commissioned – by measuring the 
temperature difference between 
flow and return – 1 1°C for non-
condensing boilers and 20°C for 
condensing boilers. The pump 
speed is then adjusted to give  
the required flow rate.

Pressure control mode
There are alternative controls in 
this mode – constant pressure 
mode and proportional  
pressure mode. 

Constant pressure mode is 
designed for systems with TRVs 
and an automatic bypass installed, 
and underfloor heating systems. 
This provides constant pressure 
with a minimum flow rate.

Proportional pressure mode is 
designed for TRV systems where 
there is no minimum flow rate.

AutoAdapt
The AutoAdapt setting is 
designed for TRV systems and 
no minimum flow rate. This is 
the setting where the greatest 
amount of energy can be saved.

Night set-back
This provides a reduced flow rate 
at night (not normally used in the 
UK). There need to be a number 
of different settings because not 
every installation makes use of 

TO SUM UP

›	 It is estimated that 10% of the world’s energy use is from 
pumps.

›	 From 1 January 2013, all circulator pumps must comply 
with the Energy Using Products (EuP) directive.

›	 From 1 January 2015, all circulator pumps used in combi 
boilers and system boilers must comply with the Energy 
Related Products (ErP) directive.

›	 The Alpha2 Circulator pump will use as little as 5 Watts at 
its lowest speed.

›	 The Alpha2 Circulator pump has been designed to be 
suitable for any system by altering the pump settings. 

a fully-modulating condensing 
boiler. The circulator pump 
therefore has to be installed in 
an existing heating system. Also, 
the circulating pump is designed 
for Europe and adapted to their 
different heating systems.

When installing a new 
modulating pump, always refer 
to the manufacturer’s installation 

instructions to check in which 
mode the system should 
be operated. There may be 
minimum flow rate requirements 
when setting bypass valves.  n
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