Provides space heating and hot water for all household
needs throughout the year

Captures low-grade heat from below the ground and
upgrades it to useful temperatures

Best performance in well-insulated homes connected to
an underfloor heating system

Used with vertical boreholes or horizontal trench heat
collectors

When the Tileys finally realised their longstanding dream of
building a home on their own farmland, they wanted it to be
as self-sufficient as possible. Consequently, they decided to
install a modern Ground Source Heat Pump (GSHP) to
provide heating and hot water for their new, three-bedroom,
open plan home near Marshfield.

Due to gravel-laden soils in the vicinity of the construction
site, it was not possible to deploy heat collectors in shallow,
horizontal trenches. Instead, vertical boreholes were

adopted. Originally, a single borehole reaching a depth of
100 m was planned. However, on investigation, a void was
discovered 60 m below the surface. Consequently, 3
separate 40 m deep boreholes were drilled, under what is
now the driveway.

Ground Source Heat
Pumps function best in
modern, well insulated, air-
tight homes.

The Tileys originally had a
problem with air tightness in
their oak framed building,
due to minor constructional
defects. Remedial works
were undertaken to elimi-
nate the draughts.

Once rectified, the heat out-
put from the GSHP was
more than adequate for
their property.

The Tileys installed an IVT Greenline HT heat pump, with a
300 L hot water storage tank. The system, which is
regulated by a Rego 600 computer controller, was installed
by Ice Energy. The heat pump has a maximum output of
around 7.2 kW, and supplies underfloor heating to 173 m? of
floor space, as well as hot water for all the family’s needs.
The hot water temperature in the tank is set to 52°C (with
immersion boost) and individual room thermostats control
the amount of heat output.




Heat pumps require electricity to operate which is a
relatively expensive fuel source. The efficiency of a heat
pump is measured by its COP—Coefficient of Performance.
This compares the amount of electrical energy used to drive
the heat pump with the amount of heat energy it delivers.
Heat pumps usually have a COP of between 3.0 to 4.0—in
other words, for every unit of electricity consumed, 3 or 4
equivalent units of heat are delivered.

The Tileys’ heat pump has a COP of 4.2, indicating a very
high level of performance associated with the modern,
Swedish system they have chosen. Mrs Tiley has also
noted that despite the GSHP being their only heat source,
their electricity consumption is no greater than an average
household’s, which is impressive considering they have no
other fuel costs.
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GSHPs harness low-grade stored solar heat from the
ground and upgrade it to useful temperatures for water and
space heating. By harnessing this free and unlimited
resource, heat pumps uses less energy than typical heating
systems to provide the same amount of heat, thereby
cutting carbon emissions.

The carbon footprint could be cut even further if the
electricity powering the GSHP was provided by a renewable
source. This could be a recognised 'green’ electricity tariff,
or on-site generation such as a farm-scale wind turbine.

GSHPs require minimal maintenance, and are designed for
a 25-year working life. An annual check is recommended,
but this is cheaper and simpler than a boiler service.

The cost of the system was £6,180, which includes the
heat pump itself, hot water buffer tank, computer controller
and all of the required plumbing works to link these to the
underfloor heating network.

The boreholes were drilled by a separate contractor. Costs
vary depending on the terrain, but are around £40 per
linear metre. Horizontal trench systems are considerably
less expensive than vertical boreholes, but are more
disruptive and occupy more space, so land must be
available. Trenching can cost between £2,000—£3,000.

Grants are available for GSHPs both locally and nationally.
£500 is available from South Gloucestershire Council
through the SGFuturenergy scheme. Details and
application forms can be obtained via Severn Wye Energy
Agency’s website or by post.

In addition, national grants of £1,200 are available from the
Low Carbon Buildings Programme. The Government has
recently put additional funding into the LCBP, and it has
consequently been extended through to April 2011. Further
details are available at www.lowcarbonbuildings.org.uk
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SGFuturenergy isa
partnership between SWEA
and South Gloucestershire

Council




