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Many installers – and consumers – assume that 
UK homes are hard to treat with ground source 
heat pumps. However, John Felgate believes 
that the problem has historically been the lack 
of UK-specific products in the marketplace.

I
n the gap between growing 
demand and the delivery of 
new UK-specific products, 
many UK properties – and 

particularly older homes – have 
been branded as ‘hard to treat’ 
because they don’t fit the profile 
of the market for which existing 
ground source heat pumps had 
been designed.

The label ‘hard to treat’ is 
actually misleading because it 
implies the homes themselves 
were not good candidates for 
greener sources of heat. In fact, all 
they need is a different approach 
combining both new technical 
solutions and cultural change in 
the way we operate our heating.

The European market for heat 
pumps has historically been driven  
principally by France, Germany 

and Sweden. This means that 
until recently heat pump products 
typically available were not always 
a good fit with the average UK 
home – because average UK 
homes were not heat pump 
customers and demand was low.

Incentive schemes, a growing 
green conscience, the recent 
rise in fossil fuel costs and 
increasingly stringent standards 
for lower carbon emissions 
in building regulations have 
meant that the UK market has 
nonetheless developed rapidly. 
Investment from ground source 
heat pump manufacturers to 
create products that meet this 
demand has followed. 

There are a large number of 
so-called hard-to-treat homes in 
the UK simply because we differ 
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from the European market in 
three main respects:
•	 Perhaps the most difficult 

problem we face with installing 
heat pumps in the UK is that 
most homes have a single-
phase electrical supply, unlike 
most of the rest of Europe 
which has three-phase. 

•	 The UK has a temperate 
maritime climate so we 
operate our heating differently 
to northern continentals – 
essentially, we turn it on and 
off whereas they leave it on 
continuously in winter because 
it is too cold to turn it off.

•	 The UK has a comparatively 
large number of old houses 
compared to our European 
counterparts. These need 
more power to heat them than 
equivalent-sized new homes.

Single-phase supply
Single-phase supply limits the 
amount of power a heat pump 
can deliver for heating and hot 
water production. Traditional 

boilers have a dedicated supply 
of energy (a gas supply or oil 
tank running to the house), the 
primary use for which is always 
heating. They only use electricity 
for the control circuitry, which 
represents a tiny electrical load. 

The electric motors that run 
a heat pump have to compete 
on the circuit with other large 
electrical appliances so the 
demand from the heat pump is 
limited to ensure it doesn’t disrupt 
the supply to the other appliances 
– or even other properties – by 
tripping the main fuse/RCD.

With a three-phase supply, 
every home has three lines of 
electrical energy linked up to 
their heat pump and the load is 
shared between the three lines. 
In single-phase systems, the three 
lines generated by the turbine 
at the power station are not run 
into each house. Instead, different 
properties are supplied by just 
one of the lines.

The difference between single-
phase and three-phase supply 
means that products designed 
for the European market are 
very often not suitable for UK 
domestic supply. As a result,  
there has – until recently – been  
a dearth of products suitable  
for domestic use in the UK.  
Five or six years ago, it was a 
struggle to find a single-phase 
heat pump for the UK, but 
with burgeoning interest and 

government commitment to 
greener sources of heating, as 
well as the continuing rise in fossil 
fuel bills, manufacturers have 
begun to respond to demand.

Intermittent heating patterns
Another reason that UK homes 
can be ‘hard to treat’ is that we 
are used to running our fossil 
fuel systems intermittently. They 
are turned them off when the 
occupants go out to work, and 
the expectation is that they are 
powerful enough to heat up the 
home quickly on return.

For this reason, fossil fuel 
boilers are often oversized for the 
property treated. On the other 
hand, the golden rule for heat 
pumps is that the lower the water 
temperature flowing to your 
heating system, the more efficient 
they are. This is why the ground 
source heat pumps are often 
paired with underfloor heating or 
fanned radiators, which are suitable 
for use with low-flow temperatures.

However, this type of emitter 
can be expensive and difficult to 
fit in retrofit situations. Obviously, 
slow response times are not an 
issue when you turn the heating 
on at the beginning of the winter 
and leave it on day and night 
until the spring.

In the UK’s milder climate, there 
are times when it may be more 
efficient not to run the heating, 
and we can stand the chill for 

a bit when we return home, as 
long as the heating does respond 
within a reasonable period. 

The first and most obvious 
solution to this issue is simply 
common sense and education 
of the client. But also bear in 
mind that clients don’t always 
require all areas of the property 
to have the same response 
times. Accommodating a slower 
response in sleeping areas is 
often not a problem as long as 
living areas heat up quickly. 

This means that savings can 
be made on installation costs by 
only upgrading the heating system 
in certain areas. All Stiebel Eltron 
ground source heat pumps have 
the ability to control different 
areas of a property at different 
temperatures, allowing the creation 
of areas with a faster response.

Older housing stock
Another issue with older homes 
is that it can be prohibitively 
expensive to raise the insulation 
value of the building. This makes 
it harder to raise and maintain 
comfort temperatures compared 
to newer homes. This problem can 
really only be solved with power. 

To have reasonable response 
times and reach a reasonable 
level of comfort, the heat pump 
for an older home needs to have 
a higher kilowatt output for the 
size of project than a newer home 
of a similar size. This posed an 
engineering challenge on our 
single-phase supply to reduce 
the start-up current of a more 
powerful electrical motor so that it 
didn’t overload the system. These 
high-power, single-phase ground 
source heat pumps were a little 
while in coming – but they are 
now available and the range of 
suitable pumps continues to grow.

In short, I would encourage any 
installer evaluating a property to 
think again about the possibility 
of a ground source heat pump. 
New products are constantly 
changing the boundaries of the 
possible and the viable.

As a manufacturer, we 
welcome calls asking if it is 
possible to do something –  
and it helps us to know what 
products you see a need for  
that you don’t yet have.  n

Phases of

Stiebel Eltron has developed 
a wide range of single-phase 
ground source pumps for the UK 
market, such as the WPF35

››The difference 
between single-phase 
and three-phase 
supply means that 
products designed 
for the European 
market are very often 
not suitable for UK 
domestic supply.‹‹
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