So you are thinking of getting a heat pump? Not sure about the technology or how they
work, or what they cost to run?
Well, you most probably already have a heat pump, it’s called a fridge or fridge /freezer!
That’s all a heat pump is, but more powerful than the average household appliance.
Fridge freezers work not by adding cold to your appliance to make food cold or frozen,
but by extracting heat from the food. This is done by a series of pipes built into the walls
of the fridge/freezer. A refrigerant gas passes around the inside of the pipes in the
fridge/freezer and extracts the heat. This is then dumped as heat around the back of the
fridge/freezer from the small radiator grill. Go to your fridge/freezer and put your hand
over the back. Feel the heat coming off!
Well that’s what a heat pump does, however different types of heat pumps collect heat
from the air, ground or water, and the heat you can feel at the back of your fridge is
created in the same way by a heat pump. Now however, instead of wasting the heat it is
passed through some valves and made hotter. That hot gas now heats water for your
domestic hot water and heating. Simple!

A Good question! Think about your fridge again, how long has it lasted, and the one
before that…..YEARS! And did you ever have it serviced? I doubt it. Well it’s the same for
heat pumps, although an annual check is best to make sure all is well, but it’s not as
expensive as a boiler service because, well, quite simply there is not a lot to go wrong!
Europe and North America have used heat pumps for nearly 40 YEARS! In the UK we
have not concerned ourselves about using them as energy costs were cheap, backed up
by our own gas and North Sea oil. Now these existing forms of energy are running out
and becoming increasingly more expensive we need to find other ways to heat our
homes more effectively and affordably.

There are three main types, Air Source, Ground source, and water source and there are
various issues with them so let us see what the differences are.
These units extract heat from the air, as
low as -20°c, and convert the heat into hot water via internal
heat exchangers. This hot water is then sent to the hot water
storage. Airsource units are usually a large box unit, rather like
the one on the front cover, this sits outside the building, or
fixed to a wall. The pipes for the hot water are then passed
through the wall to the water storage tank.
These units work in a similar way but extract heat from the
ground. This is done by long pipes that have to be installed. The pipes are 150 meters
long (450 Ft) and have to be buried approximately 3 meters (9ft)deep. The type of
ground they are placed in gives off different amounts of heat. Granite is best, then wet
clay down to chalky soil or ground with a lot of stones in. The type of ground will
determine the number of collector pipes that will be needed. Then the pipes
need space to join together in a manifold, so the heat collected in the pipes
can be passed through the heat pump. This heats the gas inside the heat
pump, which then does the same as the Airsource unit above to make hot
water. However, while the ground source heat pump itself is the size of a
washing machine, the space for the water buffer tanks, collector manifolds
etc. is about the width and space of the back wall of a single garage and extends out 3
feet! Not small. Also the ground needs to be dug up to install the pipes.

Of course, the ground source unit can also use the same collector pipes in bore holes.
These are 100meter deep (450ft) and you will need to check that the ground is ok to
drill into. There must be no water tables under the ground as you will not be allowed to
pass through them. This means a lot of work by your trained and qualified specialist
installer before he knows if he will be allowed to install bore holes! Also if not enough
pipes or bore holes under 100meters deep are used you will have your own year round
ice rink!
Again the principle is the same, only this time the heat for
the pump is extracted from running water in rivers. This needs to be looked at carefully
to avoid freezing the water. In the UK this method is very seldom used due to difficulties
with installation and running, the water authorities will charge you for taking their heat,
and there are issues as the water you will return to the river will be very, very cold. This
will have an effect on all the life forms that depend on the river, so best to avoid.
So there they are. Some as you can see are a lot easier to install and run than others.
We have shown an example here of systems
fully installed, all providing the same energy output. (Based on real install costs 2011)
Unit type
Air source
Ground source
Water to water

Output KW

Installed cost £

12kw
12kw
12kw

8,500
30,000
20,000

As you can see the install costs are quite varied for the units all doing the same job.
Heat pumps are very cost effective
when installed correctly. They should be left to run automatically according to demand
for either hot water or heating. In all instances, the hot water storage should be at least
a thermal store (we will look at those later) or a buffer tank that supplies your existing
hot water cylinder. In this example you can see comparisons between different heating
systems.

Heat source
Gas boiler
Oil Boiler
LPG Boiler
ASHP

Efficiency per £1 used
98%
50%
60%
220%-480%

or

Relevant operating cost*
£1
£2.00
£1.60
50p/25p

* Where each £1 is spent on a Gas boiler, the other system comparison costs are shown.
This is approximate due to fluctuating energy costs, use etc. and are to be used as a
guide.
When a Thermal store is
installed, the heating system is connected directly and heat is sent to the heating system
almost immediately. This might be under floor heating in a modern home, or existing
radiators in an older home. The difference is in the running cost on the heating system.
Under floor heating only needs water to be about 45°c, where old type steel radiators
need water at 60°c.

If modern Aluminium radiators are fitted, then these only need the water heated to
50°c-55°c, but they give off 50% more heat than the conventional steel equivalent sized
radiator. This make the aluminium radiator ideal to install for heat pumps systems, and
are cost effective to buy and operate.
The most cost effective way to get hot water from your heat pump
system is from a thermal store. These supply hot water on demand rather like a combi
boiler and when the system is sized correctly, deliver endless hot water.
Thermal stores look just like your existing hot water
cylinder but work differently on the inside. All the water inside is part of the heating
system, and the hot water is heated in a separate coil on demand. Basically it’s cold
mains tap water that when connected to the correct size heat pump, gives a constant
supply of hot water, enough for anyone that likes a long shower (teenagers!).
The cut away picture shows this. Some other
advantages of using thermal stores are that you
can have mixed types of heating systems, such
as radiators and under floor if required. And if
you have a solar thermal system, the energy
collected during sunny winter days can also be
used in the heating system during day time,
saving even more money.
Thermal stores should be made of stainless steel
for a longer life. Copper ones are available but
sometimes these can fail early in their life. Most
stainless steel thermal stores will have a 25 year
warranty. Choose Stainless steel to ensure a
worry free system.

Heat pumps need to be run
different to your existing boiler system, almost
on automatic. They use most electric when starting and then little when running. So the
heat pump needs a large volume of water to operate smoothly, and that’s where thermal
stores or buffer tanks work best. If you wish to keep your old hot water cylinder, you will
need to add a buffer store. That means 2 cylinders of hot water.
If you use a thermal store, that’s only one cylinder, less energy wasted heating more
water than you need, and endless hot water that a buffer/hot water cylinder combination
would struggle to provide. Anyway, why would you not choose a new thermal store when
the new ones are so more efficient at keeping warm, losing only 2°c per 24 hours! If you
like a warm airing cupboard you will need to get the heat from any un-insulated hot
water pipes as there will be no heat coming from the thermal store!
Your installer should be trained in heat
pumps and MCS accredited. He will be able to help size your system to suit your home.
If you are interested in making savings on your heating system and wish to replace your
old money wasting Oil or LPG boiler, or you are renovating or building a new home, ask
your installer for more details, or you can contact our company where we will put you in
touch with factory trained installation companies.
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