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Penwith Housing Association

Installation of EarthEnergy Central Heating Systems to 14
bungalows at Chy An Gweal, Ludgvan, Cornwall.

Executive summary

This project is believed to be the first in the UK to install ground
source heat pump central heating and hot water systems in a group
of existing social housing homes. The systems provide cost effective
central heating from a renewable energy source with very low
CO2 emissions.

Background

Chy An Gweal Estate is a development of primarily elderly
person’s bungalows built in the 1960’s and now owned and
managed by Penwith Housing Association. The project was
facilitated by the Association on behalf of the community at Chy
An Gweal — it has been known for some time by the PHA Technical
Sewices department that many residents had difficulty in coping

with the existing solid fuel systems and that they were too
expensive to run to provide A ffordable Warmth.

A public meeting was held with the residents at Chy An Gweal
and the options for heating system improvements that would meet
their needs were discussed with them - conventional systems (oil
fired boilers or storage heaters) and the renewable altenative of
GSHP systems. A majority of residents were in favour of the GSHP
option and a Community Grant application was submitted to the
Clear Skies office. This was approved in July 2003 and a detailed
scheme was then prepared. The design was evolved by
collaboration between The Association’s Technical Section,
GeoScience and John Brker Consulting (the last on behalf of
Powergen). At the request of many residents the project included
complete removal of existing fireplaces and blocking of flues. This
provided the added benefit of reducing heat lost due to
uncontrolled ventilation.

The objective of the project was therefore to deliver clean and
affordable central heating and hot water systems to these homes
and to bring them into compliance with the Decent Homes
Standard for thermal comfort and the Association’s Affordable
Warmth Strategy. A secondary objective was to demonstrate that
ground source heat pumps could provide a viable renewable
energy option for central heating in an area not served by the gas
main network. The Chy An Gweal site was suitable for a project
of this type for several reasons:

The estate did not have access to mains gas.

The properties were already reasonably well insulated and could
be matched to the output level available from a 5 kW heat pump.

The existing solid fuel systems were unsuitable for elderly
residents.




Before the project began the bungalows at Chy An Gweal had
received structural improvements under the Associations
refurbishment programme: cavity wall insulation, loft insulation
and upvc double glazing. Heating in the properties was still
provided by solid fuel boilers with partial radiator systems. These
were expensive to run, required elderly residents to handle solid
fuel, and the associated dust was unhealthy and required constant
cleaning.

The project

The Association had prior experience of the use of ground source
heat pumps (GSHP) ,having been the first social housing landlord
in the UK to install them in new homes (4 bungalows at St.Levan
Road Marazion, completed 1998).These had been installed in
association with the leading national GSHP installer GeoScience
Ltd. based at Falmouth in Cor nwall). The possibility of such
systems being installed in existing homes had been discussed
between the Association, GeoScience and The Comwall
Sustainable Energy Rartnership. The launch of the Government’'s
“Clear Skies” Rogramme in the spring of 2003 offering grant aid
for such systems brought a project within financial reach.

The proposed new systems were intended to consist of a Pwergen
“HeatPlant” GSHP kit for each unit connected to a radiator system
inside each property. This would include a vertical ground loop
75 meters deep drilled in each property’s garden connected to a
Calorex heat pump located in an inter nal store. This would provide
hot water for the radiator system and a hot water cylinder . An
important feature of the project was that whilst such systems had
been installed in new homes, where drilling could be car ried out
on the building site, it had not been previously attempted in small
existing gardens. Further more, in new build properties such
systems are often linked to underfloor heating systems, but to
enable fitting in e xisting homes a radiator system was considered
to be the most appropriate method of heat distribution.

Following a detailed site survey and a consultation of service
records, areas of the site where drilling could safely be caried out
were identified. Detailed specifications for both drilling work and
plumbing and heating works were prepared and drawings were
produced for the site works and plumbing installations.

The latter included a radiator system designed to work with the
output temperature of the heat pump (lower than that of a
conventional boiler) using high water content radiators. It was
also found difficult to locate the heat pumps in inter nal stores as
originally intended and an e xternal enclosure for the heat pumps
was designed.

The method of procuring the work was discussed between PHA
and GeoScience and a method was agreed where the Association
would employ a drilling contractor and a plumbing contractor
under separate contracts, with GeoScience providing technical
expertise as a consultant. €nders were obtained for both contracts.
It was decided that drilling work should begin in advance of
inter nal plumbing works so that no home would have its e xisting
system removed before the GSHP groundworks were ready.

Drilling work began on site in December 2003. It was quickly
discovered that there were high levels of ground water in the site
which threatened to cause damage to the gardens if it was not




controlled. An important part of the project was to find ways of
installing ground loops in domestic gardens without causing risk
or inconvenience to residents and damage to gardens. ' overcome
this three measures were put in place:

Working areas were covered in waterproof sheeting

The specification was changed to two 40m deep boreholes per
property (the water problem became progressively worse below
this depth)

Excess ground water was drawn from the drill head to a tank er
and disposed of off site

Using this approach successful boreholes were drilled for all of
the bungalows, groundloop pipes inserted and the boreholes were
then grouted to provide ther mal continuity between the pipework
and the ground. The groundloops were connected together by
horizontal pipes installed in shallow trenches to provide one
continuous loop of appro ximately 80m total length per unit. The
groundloops ter minated at the position of the e xternal heat pump
enclosure for connection to the heating system.

The plumbing systems were installed by a heating contractor who
had previously installed many traditional heating systems in the
Association’s properties and who was familiar with the process of
working in occupied homes. This was of particular importance to
the Association in view of the vulnerability of some of the residents.
For each property a Calorex heat pump and a ground loop
circulating pump was installed in an e xternal enclosure and flow
and retur n pipes from the heat pump were passed through the
external wall and ducted to the roof void. Much of the plumbing
was then installed in the roof with pipework ducted to radiator
positions | at room level as required. The radiator system utilised
Barlo “Round Top” radiators which provided the highest water
content of those readily available in the UK mark et - this helped
to provide an element of ther mal storage in the water of the
radiator circuit. Because of the lower running temperature of the
radiators in comparison to conventional systems, and the different
operating characteristics of the heat pumps, thermostatic radiator
valves were only fitted to kitchen and bedroom radiators. Hot
water storage is provided by the Calorex hot water tank supplied
with the Powergen Heat Plant kit. The systems are controlled by
standard 2 channel heating programmers and a room thermostat.

During the course of the works tenants James Stephens, 68 and
Linden Jones, 58, commented:

“This will mean the end of ash and mess from anthracite and coal. Ther
is no gas supply he't they commented.The heating alteratives wes
presented to the tenants - Geotharor oil - and they all went for this.
Thee is only small dismption to the gatens during the work and
considerable CO2duction.”

The project was completed in July 2004 and the systems are
working well, providing residents with clean, safe and affordable
central heating and hot water. The completion of the project was
commemorated by a visit to the site by Stephen Timms MP
Minister of State for Energy on 21st July 2004.




Generic Diagram of a GSHP System

This diagram shows the principle of how a ground source heat pump
system with a vertical borehole works. The systems at Chy An Gweal
have two 40m deep boreholes per property linked to a heat pump fitted
in an external enclosure. Internal heat distribution is by radiator systems.

Cool water circulating through the heat t
pump (A) moves through the
underground pipe where it absorbs heat
from the earth and continues to flow
back to the heat pump.

The heat pump extracts the heat from
the warmed water, compresses it to a
higher temperature, and distributes the
heat into the building.

A small amount of electricity is needed
to operate the systen.




Residents meeting April 2003

Drilling rig beginning a new borehole

Drill components




Installing a ground loop

Groundloop installed ready for connection
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Linking the groundloops

Groundwork complete ready for heat pump




Heat pump and circulating pump installed




New radiators installed in living room

0
c
[
=3
o)
14
=
S
L
°
=]
3
S
<
€
©
S
2
5]
<
o

Residents Joyce & Bte Birtles washing up with geother mally heated hot
water.

Photo: © mhdi Ltd for Regen SW

Jonathan Vinnell of GeoScience working on a heat pump.

10



Visit of Stephen Timms MP Minister of State for Ener gy to Chy An Gweal
on 21st July 2004

Photo: © Regen SW

Presentation of South West Green Energy Avard for “ Best Community
Project” 15th November 2004

Photo: © National Home Improvement Council

Presentation of the National Home Improvement Council A ward for
“Innovative approaches to central heating & hot water.” 25th November
2004.
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Perfor mance Data

Data calculated for the Chy An Gweal Site by Powergen November 2004
Renewable heat aquisition and overall operating efficiency

Each ground source heat pump will “collect” around 6000 kWh of
renewable thermal energy from the ground every year, at an
average operating efficiency of around 325%.

Comparison of GSHP system fuel costs with fossil fuel systems (£ / year)

GHP oil Smokeless
solid fuel

Lighting & power £ 205 £ 240 £ 240
Space & water £210 £370 £ 740
heating
Totals £415 £ 610 £ 980
CO2 Emissions (tonnes /year)

GSHP Oil Smokeless

solid fuel

Lighting & power 1.1 11 11
Space & water 12 38 72
heating
Totals 23 49 8.3

NHER analysis caried out at Penwith Housing Association

NHER Analysis of no.7 Chy An Gweal - 2 bed bungalow

NHER SAP Carbon
Index

Original
solid 44 27 1.0
fuel
heating
With
GHP 85 73 7.2
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