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EXECUTIVE SUMMARY

This feasibility study investigates the potential renewable energy heating, hot water and electricity
generation and other options that could be considered for the Glyncoch Community Centre,
Glyncoch.

As no specific requirements, considerations or constraints have been communicated with respect to
this project, each will be viewed as to whether they are likely to be an issue or not for this project
based on the information available.

The primary considerations that underline this study are:-

Suitability

Capital cost
Operating cost

Ease of operation
Environmental impact

aOrwNE

Suitability of the geography, environment, building and its orientation. In the case of external
equipment, the possibility of impact from vandalism.

With respect to the design, supply and installation costs. Estimated costs will be detailed for each
system under consideration within its own section and will also be included in the HEATING
SYSTEMS ESTIMATED COSTS AND PAYBACK COMPARISONS section.

With respect to post installation and commissioning maintenance equipment and maintenance
costs. This will be covered in the HEATING SYSTEMS ESTIMATED COSTS AND PAYBACK
COMPARISONS section.

Level of training and skill sets required to operate. Level of automation.

With respect to CO? savings and emissions. Emissions will be covered in the HEATING SYSTEMS
ESTIMATED COSTS AND PAYBACK COMPARISONS section.

There are some technologies and products that are available but as they are not really worthy of
consideration for this particular site, such as micro-hydro systems which are not discussed.

In addition, the study highlights a number of additional technologies and products that may benefit
the centre for example: by reducing lighting requirements, water usage, heating distribution.

A guidance note has been added that details renewable energy financial support, vat and planning
guidance.

Micaul Solar Limited t: 01633 647808 www.micaulsolar.com
Email: info@micaulsolar.com



Feasibility Study Page 5 of 28

The information contained is intended to provide a guide which can be used to determine which
options would be most suitable during the design development and cost assessment of the centre.

The centre is split into a main building which will house the community centre and a second building
which will be used for workshops and / or offices. This study has focused on the main building only
as there are too many options for the workshops and / or offices to consider at this stage based on
building usage, requirement to extend systems from main building or install independent systems.

The exception to this is the heating distribution system where costs have been provided for both
buildings.

No plant room has been identified on the plans which is not an issue for the purpose of this study
but will be required for any further more detailed costings.

As the wood pellet option requires sufficient room and access for wood pellet storage, the costing
has been based on the supply and installation of a separate pre-fabricated plant room.

Please note that the estimated costs provided are estimates only and are subject to supplier and
product chosen, design and integration and installation costs. In addition, the performance of any
renewable energy systems is impossible to predict with certainty due all performance estimates are
given as guidance only and should not be considered as a guarantee of performance.

Energy costs used are based on average costs at the time of the study being drafted.

Micaul Solar Limited t: 01633 647808 www.micaulsolar.com
Email: info@micaulsolar.com
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SOLAR THERMAL HOT WATER

A well designed solar thermal hot water systems could provide up to 70% of the centres annual hot
water needs as well reduces CO?2 emissions.

In simple terms, solar thermal systems use the suns
energy to heat water via collectors (panels) which is
then stored in a cylinder. This reduces the use of the
existing boiler and fuel used to drive them thereby
reducing cost and carbon emissions.

There are two mains types of collectors, the
evacuated tube system and the flat plate system.
The evacuated tube collectors utilise sets of vacuum
tubes with a liquid filled copper conductor inside. As
the liquid inside the conductor heats up, it rises to a
manifold at the top, the heat from the conductor
exchanged into the water from the solar coil in a
cylinder which is being passed through the manifold.
Another evacuated tube collector type routes the
water directly around each tube.

Flat plate collectors are typically slightly cheaper than evacuated tube and look more like a skylight
when on the roof. They can also be completely integrated into the roof to reduce their profile or even
form the actual roof of a building. The water is passed through and heated throughout their whole
profile just like a radiator.

Each collector type has its own characteristics ranging from efficiency to aesthetics but as a general
rule the focus should be on the amount of hot water required and then the design of the solar
system to provide that hot water.

Having said that, evacuated tubes are less resilient than flat plate systems and would be more likely
to be a target and suffer greater potential damage from vandalism. This is something that would be
worth taking into account at any community centre particularly where the roof is likely to be easily
accessible.

Assuming that the centre would require approximately 400 litres of hot water a day and assuming
that the orientation is south facing, the system would require approximately 8mz2 of solar panels,
which from the following calculations would deliver approximately 7,416 kWh of solar contribution
per annum.

Micaul Solar Limited t: 01633 647808 www.micaulsolar.com
Email: info@micaulsolar.com
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From Appendix H SAP methodology, the solar contribution to domestic hot water is given by
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Qs =S x Zpanel x Aap x 0 x UF x f(al/ 0) x f(Veff/vd)

Estimated annual system output (kWh)

where

Qs = solar input, kWh/year

S = total solar radiation on collector, kWh/m?/year
Zpanel = overshading factor for the solar panel
Aap = aperture area of collector, mz2

No of collectors

0 = zero-loss collector efficiency

UF = utilisation factor
f

al = linear heat loss coefficient of collector, W/m2K
f(al/ 0) = collector performance factor = 0.87 — 0.034 (al/ 0) + 0.0006 (al/ 0)2

Solar Fraction

Veff = effective solar volume, litres
Vd = daily hot water demand, litres
f(Veff/Vd) = solar storage volume factor = 1.0 + 0.2 In(Veff/Vd) subject to f(Veff/Vd) <= 1.0

20.00%

Average Jan

Approximate Solar Fraction Hot Water Monthly breakd own
95.00% 95.00% 95.00%

85.00%

77.00% 75.00%

65.00%
60.00%

42.00%

3,730.63

1,042.00
1.00
2.018
4

0.77
0.65
0.953
0.047
0.95
0.65
100.00
140.00
0.93

18.00%

Please note that the performance of any renewable energy systems is impossible to predict with
certainty due all performance estimates are given as guidance only and should not be considered as
a guarantee of performance.

Suitability South facing roof available. Possible target for vandalism. Pipework
routing to be considered during building development. Plant room required
to house pumpstation and cylinder.

Capital cost See below

Operating cost

Negligible energy used for circulation pump which can be PV powered

Ease of operation

No operational input required. Minimum skill level maintenance, with
minimum training usually included in price, annual checks and every 5
years antifreeze integrity check can be undertaken by centre caretaker

Environmental impact

CO?2 reduction based on 8mz2 of approximately 800 — 900kWh per annum

Micaul Solar Limited t: 01633 647808 www.micaulsolar.com
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Estimate design, supply and installation of 8mz flat plate solar thermal system not including cylinder
which would be supplied as part of the heating system (solar specified) is £7,000 - £8,000 excluding
VAT. This would be subject to a 50% grant through the Low Carbon Buildings Programme and may
also be eligible for additional grants (see RENEWABLE ENERGY FINANCIAL SUPPORT, VAT
AND PLANNING GUIDANCE NOTE section).

Micaul Solar Limited t: 01633 647808 www.micaulsolar.com
Email: info@micaulsolar.com
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HEAT PUMPS

Heat pumps extract stored solar heat energy from the environment, ground, air or water and use
that heat energy to generate heated water for heating and hot water. The heat pump then raises the
temperature of the thermal energy extracted from the environment using operating energy to a level
suitable for heating and DHW preparation.

Air to water heat pumps utilise the outside air as their energy source. Even at temperatures of up to
-20 C, heat pumps can still extract heating energy fr om the outside air.

Brine (or Ground) to water heat pumps utilise the ground via either ground heat collectors installed
horizontally in the ground close to the surface or borehole heat exchangers placed vertically in the
ground convey the heat to the surface. One advantage of a ground source heat pump is that is can
be reversed to provide cooling in the summer. Reversible heat pumps are not usually eligible for
grants.

Water to water heat pumps extract the heat from the ground water provided that it is available in
adequate quality and volume and that approval of local water authorities has been granted.

Heat pumps are one of the most efficient heating and hot water systems available, as they utilise the
solar heat stored in the surrounding air, in the ground or in ground water all year round and when
used on a green tariff now being offered by most energy suppliers it could seen to supply central
heating, hot water and electricity with zero carbon generation. Heat pump systems powered by
standard tariff electricity can still produce 40% lower carbon emissions than gas fired and 55% less
than oil fired installations. This is due to the ‘free energy’ the heat pump harvests from the
environment and in many new build applications, heat pumps often provide the lowest running costs
of any heating system.

In a well insulated building, heat pumps can provide 3 to 4 kilowatts of free energy for every 1
kilowatt of electricity used to power them. This ratio is known as the CoP (co-efficient of
performance).

Heat pumps are at their most efficient when the water they produce is between 35°C and 45°C, far
lower than would be practical for
conventional radiator system
typically needing water at 65°C or
higher, but ideal for warm water
underfloor heating systems. Heat
pumps are perfectly capable of
producing water of a higher
temperature but the efficiency rating
or Coefficient of Performance (CoP)
suffers, falling on average by 30%
when delivering water at 50°C,
significantly compromising the
economic and ecological benefits of
the system.

A CoP of five means that for every
kilowatt of electricity put in, you get
five kilowatts of energy out in the
form of warm water.

Micaul Solar Limited t: 01633 647808 www.micaulsolar.com
Email: info@micaulsolar.com
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In addition to the operational cost savings based on efficiencies, whilst a typical gas boiler should
have annual safety checks by a Corgi registered heating engineer, heat pumps require no servicing,
just a simple annual check of the system pressure that also helps to keep costs down.

A heat pump heating system consists of the heat source system, the heat pump itself and a heat
distribution and storage system.

Within the closed circuit of the heat pump, the refrigerant is responsible for transferring and
transporting the heat. The actual heat gain from the environment takes place in the heat pump's
evaporator 1 where a liquid refrigerant evaporates even in sub-zero temperatures when heat energy
from the ground, air or water is passed across it, thereby storing the recovered energy. This change
of state into a gas enables it to be compressed so this volume of the refrigerant is then drawn into a
compressor (usually scroll type which is more efficient and quieter) where it is compressed 2. When
the refrigerant is compressed, both the pressure and temperature of the refrigerant increases
significantly. Within this closed circuit, the hot refrigerant flows on to the liquefier 3 — a heat
exchanger in which the recovered heat is transferred to the heating system. This transfer of heat
away from the refrigerant returns it to a liquid form. After the expansion valve 4 has caused a
reduction in pressure and temperature, the refrigerant can once again absorb thermal energy from
the environment, and the cycle begins once again.

The most common method
of extracting warmth from
the ground is via collector
pipes laid between 1 and 2
metres below the surface in
a series of horizontal
trenches.

The amount of land needed
is approximately double the
floor area of the property to
be heated (150m2 floor

Micaul Solar Limited t: 01633 647808 www.micaulsolar.com
Email: info@micaulsolar.com
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area requires approximately 300m2 land for the collector pipes), which could be a problem in
densely populated urban areas.

Where land is at a premium, the collector pipes can be set into a vertical borehole; the earth gets
warmer the deeper the borehole, so a correspondingly smaller amount of tube is required. However,
the geology of the British Isles is notoriously varied in its makeup, meaning quotations for drilling
boreholes may also vary significantly as contractors allow for the worst-case scenario. Any
uncertainty can be overcome by commissioning a geotechnical survey giving detailed information on
exact ground conditions.

Where space is at even more of a premium and
or the capital cost and therefore payback of a
ground source heat pump with either trench or
borehole is prohibitive, an air source heat pump
may be the answer for heating and domestic hot
water production. The unit itself works on a
similar principle to the ground source heat pump
but, as its name suggests, heat is extracted from
passing air, requiring only an outside wall for
installation and therefore, greatly reducing cost. Air source heat pumps are available as external or
internal units with internal requiring ducting through an outside wall.

On average, the CoP is slightly less than for a ground source heat pump and units may require a
supplementary source such as an immersion heater in severe weather conditions; a feature which is
available on some units as standard.

When heat pumps are used in conjunction with solar thermal systems, reductions in energy and
carbon emissions are even greater. Although the operating costs of the heat pump are much less
than other systems, solar thermal operating costs are almost negligible, usually only the cost of
running a central heating size pump. Solar PV panels cans be used to power a DC pump and
controller which will eliminate this cost.

Suitability Surrounding area round not really suitable trench collector loop based
system; a geotechnical survey would be required to determine suitability of
borehole system. Plant room required.

Capital cost See below

Operating cost See HEATING SYSTEMS ESTIMATED COSTS AND PAYBACK
COMPARISONS section

Ease of operation No operational input required. Heat pumps require no servicing, just a

simple annual check of the system pressure

Environmental impact | See HEATING SYSTEMS ESTIMATED COSTS AND PAYBACK
COMPARISONS section

Estimate design, supply and installation of ground source heat pump would be £38,000 - £42,000
including collector loops excluding groundworks and VAT. This would be subject to a 50% grant
through the Low Carbon Buildings Programme and may also be eligible for additional grants (see
RENEWABLE ENERGY FINANCIAL SUPPORT, VAT AND PLANNING GUIDANCE NOTE section).

Micaul Solar Limited t: 01633 647808 www.micaulsolar.com
Email: info@micaulsolar.com



Feasibility Study Page 12 of 28

If boreholes system selected approximately 8 boreholes would be required at an additional cost of
approximately £24,000 - £40,000 exc VAT. If heat pump with boreholes is being considered then a
geotechnical survey is recommended to determine exact ground conditions. This would be subject
to a 50% grant through the Low Carbon Buildings Programme and may also be eligible for additional
grants (see RENEWABLE ENERGY FINANCIAL SUPPORT, VAT AND PLANNING GUIDANCE
NOTE section).

Suitability External or internal heat pumps available. Multiple heat pumps working in
parallel would be required Plant room required. Possible target for
vandalism if external heat pumps used.

Capital cost See below

Operating cost See HEATING SYSTEMS ESTIMATED COSTS AND PAYBACK
COMPARISONS section

Ease of operation No operational input required. Heat pumps require no servicing, just a

simple annual check of the system pressure

Environmental impact | See HEATING SYSTEMS ESTIMATED COSTS AND PAYBACK
COMPARISONS section

n |

Estimate design, supply and installation of air source heat pump would be £38,000 - £42,000
excluding VAT. This would be subject to a 50% grant through the Low Carbon Buildings Programme
and may also be eligible for additional grants (see RENEWABLE ENERGY FINANCIAL SUPPORT,
VAT AND PLANNING GUIDANCE NOTE section).

Micaul Solar Limited t: 01633 647808 www.micaulsolar.com
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BIOMASS BOILER

#

%

%

! $ 3

Biomass is material derived from living, or recently living organisms, as an energy source can be
plant, vegetable and animal energy and can include wood, food, industrial and agricultural waste
and certain crops which can be grown purposely for energy use.

Although the definition of fossil fuels is very similar to biomass, the critical difference between them
is that fossil fuels such as coal, gas and oil are made up biological material that absorbed CO2
millions or year ago and when burnt release this previously stored into the atmosphere today.
Biomass on the other hand has taken carbon out of the atmosphere whilst growing and releases it
when burnt all within a much shorter and manageable timeframe with no overall increase in CO?
levels over this shorter period.

Excepting that food, industrial and agricultural waste and certain crops as a form of energy for this
centre is not very appropriate and wood log and chip are less efficient and require greater storage a
wood pellet boiler would be more be more suitable for this centre.

Many wood pellet boilers are now as automated and controllable as an oil boiler and with pellet
transfer from storage to the burner via vacuum or auger arrangement, the pellets are delivered on a
automated heating and hot water demand cycle. The burner itself can also be lit and extinguished
when required.

Wood pellets are made from sawn timber which is crushed into pellets with maximum length 25mm
and usually about 6mm to 8mm diameter, with moisture level less than 10%. The resin lignin which
is inherent in the wood hold wood pellets together requiring no additional materials to bind the
pellets.

The quality of the wood pellet is critical from its density and ability to be transported without
breakdown to its material content. Issues over the past years with non virgin wood with chemical
additives being used to create pellets has caused feed and very costly combustion problems that
have resulted in burner and flue failures.

Costs of pellets vary from about £120 per tonne upwards and are usually dependent upon
contractual commitment with respect to supply volume and period, transportation costs and local
storage capacity. The greater the local storage capacity the cheaper per tonne the cost tends to be.

If space is limited within the building, some wood pellet systems can be supplied in the form of a
pre-fabricated external plant room.

Micaul Solar Limited t: 01633 647808 www.micaulsolar.com
Email: info@micaulsolar.com
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When wood pellet boilers are used in conjunction with solar thermal systems, reductions in energy
and carbon emissions are even greater. Although the operating costs of the heat pump are much
less than other systems, solar thermal operating costs are almost negligible, usually only the cost of
running a central heating size pump. Solar PV panels cans be used to power a DC pump and
controller which will eliminate this cost.

%

Suitability Plant room required. Large pellet storage required to keep operation costs
down. Could be pre-fabricated store attached to building if insufficient
space available in the centre

Capital cost See below

Operating cost See HEATING SYSTEMS ESTIMATED COSTS AND PAYBACK
COMPARISONS section

Ease of operation No operational input required, however pellet store need to be monitored

to ensure sufficient available. Maintenance is usually relatively straight
forward and can generally be done by an on-site caretaker to check ash
collectors (normally be checked monthly), the emptying period depending
on heat load with boiler cleaning usually between about 6 -12 months
dependent upon usage.

Full servicing should normally be carried out annually or bi annually by a
qualified technician.

Environmental impact | See HEATING SYSTEMS ESTIMATED COSTS AND PAYBACK
COMPARISONS section

% !

Estimate design, supply and installation of wood pellet boiler system including accumulator in a pre-
fabricated store would be £38,000 - £42,000 excluding hoisting into position and VAT. This would be
subject to a 50% grant through the Low Carbon Buildings Programme and may also be eligible for
additional grants (see RENEWABLE ENERGY FINANCIAL SUPPORT, VAT AND PLANNING
GUIDANCE NOTE section).

Micaul Solar Limited t: 01633 647808 www.micaulsolar.com
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COMBINED HEAT AND POWER (CHP)

CHP systems which are up to 90% efficient provide both on-site electricity and heating compared
with about 40% efficiency at point of use for centralised electrical power generation with associated
losses through the distribution network. CHP are generally only viable for buildings with greater and
more continuous energy use than normal such as residential care homes and hospitals. The higher
efficiencies attainable with CHP can provide overall savings of up to 1/3 compared with other more
conventional heating systems. As with most systems the key to the success of CHP is the design,
operation and maintenance of the system.

Limited field trials documented by the Carbon Trust which are detailed in its Micro-CHP Accelerator
Report November 2007 suggest that there is still some research and product development
requirements to enhance the suitability of CHP for some environments.

Micaul Solar Limited t: 01633 647808 www.micaulsolar.com
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HEATING SYSTEMS ESTIMATED COSTS AND PAYBACK COMPARI SONS

This section provides a detailed breakdown of estimated costs of the following heating system
options for the main building based on the estimated supply of 150,000kWh per annum:-

Ground source heat pump with collector loop in trench system

Ground source heat pump with boreholes system

Air source heat pump system Wood pellet boiler system
Standard electric boiler system Oil boiler system
LPG boiler system Natural gas system

In-sufficient information is available on micro CHP performance to include in this section

Estimated capital cost, installation and cummulative running costs

Heat pump with collector loop (CoP
3.5 equates to 350% efficiency) with

£180,000 50% grant. Supply and install £20000.
Peak £0.1195 per kWh Off Peak
£0.1036 per kWh

Heat pump with boreholes (CoP 4.0

£160,000 equates to 400% efficiency) with 50%
grant. Supply and install £37500.
Peak £0.1195 per kWh Off Peak
£0.1036 per kWh

£140,000 —— Air source heat pump (CoP 3.0
equates to 300% efficiency) with 50%
grant. Supply and install £15000.
Peak £0.1195 per kWh Off Peak

£120,000 £0.1036 per kWh

—— Standard electrical system 100%
efficiency. Supply and install £15000.
Peak £0.1195 per kWh Off Peak

Wood pellet 90% efficiency with 50%
grant. Supply and install £20000. Fuel
£80,000 £0.032 per kWh

——Oil 90% efficiency. Supply and install
£60,000 £15000. Fuel £0.062 per kWh

£40,000 LPG 90% efficiency. Supply and
install £15000. Fuel £0.4165 per kWh

£20,000
Natural gas 90% efficiency. Supply
and install £10000. Fuel £0.034 per
kwWh

Micaul Solar Limited t: 01633 647808 www.micaulsolar.com
Email: info@micaulsolar.com
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&'( ) *+,-,,,.%
Estimated running cost per year (£) based on required yield of 150000kWh

£18,000.00 £16,374.75
£16,000.00
£14,000.00

£12,000.00 £10,333.33

£9,916.67
£10,000.00

£8,000.00
£6,000.00 £4,678.50
£4,000.00
£2,000.00
£0.00

£5,458.25 £5,333.33 £5,550.00
£4,093.69

Ground Ground Air source Standard  Wood pellet (0] Natural gas
source heat source heat heat pump electrical
pump with pump with
collector loop boreholes

/ & ( ) *+-.,,.%
Estimated CO?2 emissions per year (tonnes) based on required yield of 150000kWh

63.30

4.17

Ground Ground Air source Standard Wood pellet i Natural gas
source heat  source heat heat pump electrical
pump with pump with
collectorloop  boreholes

Micaul Solar Limited t: 01633 647808 www.micaulsolar.com
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ELECTRICAL

Solar Photovoltaic (PV) converts sunlight into electricity. The solar PV panels are ideally positioned
on a south facing roof but can be positioned on a south east or south west orientation with some
reduction in their effectiveness. Panels can be mounted flush with the roof or in the case of a flat
roof can be positioned on a purpose built frame. Systems are now available that have integrated
solar PV into roof tiles.

Energy suppliers are required to provide an increasing proportion of electricity from renewable
sources and if there is a shortfall in that generation they can buy Renewable Obligations Certificates
(ROCs) from the open market. For the year to 1st September 2008, these suppliers must present
(ROCs) to the value of 7.9% of electricity supplied to customers. There is a buy out clause which
allows them to pay £34.30 per MWh for any shortfall.

In England, Wales and Scotland, the obligation for 2007-2008 is 7.9 per cent and for 2008-2009 it
rises to 9.1 per cent and rises to 15.4 per cent in 2015-2016 and remains at this level until 2026-
2027.

This renewable energy generation is not confined to major energy suppliers, if a system is grid
connected to the national grid then the local energy supplier will pay for each unit generated and
provided onto the grid in the form of a ROC. A separate meter is required which tracks the units
generated which are added to an account in a similar fashion to those units used.

At the moment, the payments for generated units are greater than the cost for units used which
means that the greater the generation i.e. the greater the number of PV panels the shorter the
payback period.

0
Suitability South facing roof available. Possible target for vandalism
Capital cost See estimate below
Operating cost See simulation below
Ease of operation No operational input required. Full electrical check should normally be
carried out annually by a qualified electrician.
Environmental impact | See simulation below

0

As there are no specific power or PV generation requirements for this centre, it is not possible to
provide estimated costs and payback. The following shows a simulation of a 3kW system for
reference purposes.

This would be subject to a 50% grant through the Low Carbon Buildings Programme and may also
be eligible for additional grants (see RENEWABLE ENERGY FINANCIAL SUPPORT, VAT AND
PLANNING GUIDANCE NOTE section)
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%

As this site has a documented average wind speed of only 4.2 metres per second and the site would
suffer from air turbulence due to nearby trees and other buildings, a wind turbine would probably not
be a suitable option.

1#1

1% generation LED lighting did not really deliver on both price and performance but with 2™
generation LED lighting technologies now coming through the opportunities to dramatically lower
power and carbon emissions for commercial premises are very real and worth considering for this
project to reduce the centres lighting costs. By reducing the electricity usage the effectiveness and
payback of solar PV is increased.

LED or Light Emitting Diode lighting generates 95% of power to light and only 5% is generated as
heat with lamp lifetimes being over 50,000 hours and up to 100,000 hours. 1% generation by
comparison provided up to 75% less illumination and struggled to achieve a lifetime of only 20,000
hours.

In summary, LED lighting offers:-

Lower running costs

Less electricity

Less Heat

Lower maintenance

Less CO2

Longer Life

Less waste

No toxics

Lower production and logistics costs

1#

As no lighting specification for this centre is available at this stage, it is not possible to provide
estimated costs and payback. The following shows an example for reference.

A community centre with 100 bulbs pulling an average 60Watts each, with electricity cost of 9p per
kWh pays £1,971 on electricity and £748 per year on replacement bulbs (nhot to mention the time
and maintenance costs to replace the bulbs).

By replacing the 100 bulbs with LED lighting, the electricity cost reduces to £101 per year (saving
£1,800 per year or £9,000 over 5 years), in addition to saving £3,740 on replacement lights over 5
years. Also, the centre will reduce the amount of CO2 being created by around 15 tonnes per year.
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HEATING DISTRIBUTION

2

Underfloor heating is now widely accepted as the preferred method of transferring the warmth
generated by a heat pump. Given the water temperatures generated by heat pumps, radiators would
need to be unacceptably large and intrusive to dissipate sufficient heat from a heat pump system
which would normally supply water in the range 35 — 50 C.

Although underfloor heating can be connected to all conventional boiler types, the lower water
temperatures required make it the perfect partner for 'green' energy sources such as ground source,
air source and exhaust air heat pumps.

The very real practical benefits of underfloor heating are well documented: more space, increased
comfort, enhanced system control and lower running costs. UFH produces radiant, rather than
convection heat, meaning warmth is concentrated in the lower part of the room where it is most
effective, allowing room stats to be turned down; its lower flow/return water temperatures mean less
cycling of condensing boilers or more efficient operation of any heat pump.

With the accepted life of a radiator recognised to be about 30 years and that of underfloor heating
tube at least 50 years with no ongoing redecoration costs, the lifetime costs of the heating system
can be significantly reduced.

2

Main Building

Estimate design, supply and installation of underfloor heating system would be £24,000 - £26,000
excluding VAT.

Workshops

Estimate design, supply and installation of underfloor heating system would be £10,000 - £12,000
excluding VAT.
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OTHER OPTIONS

3

Rainwater harvesting systems provide a supply of clean non potable rainwater for WCs, washing
machines and for external use.

The water from any rainwater system is not of a potable quality and should therefore not be used for
drinking or bathing purposes, without further treatment. Rainwater should only be used for specific
purposes (usually WC flushing, laundry use and garden irrigation/car washing) unless it undergoes
further treatment such as ultra-violet sterilisation or reverse osmosis. Untreated rainwater can
contain potentially harmful organisms so should be regarded with respect and assumed to be
‘unwholesome’.

The Water Regulations require "that pipes that do not carry wholesome water are readily
distinguishable from those that do". Separate and dedicated internal plumbing would be required to
distribute the harvested water around the property is not included in the estimated price.

Based on the number of appliances in the centre, a rainwater storage tank of minimum size 10,000
litres with integrated pump would be recommended.
3

Estimate design, supply and installation of 10,000 litre including groundworks and internal plumbing
would be £8,000 - £12,000 exc VAT.

Similarly sunpipes which can route sunlight into the building should be considered for this centre as
part of the overall lighting system.
0

Natural ventilation in the form of windcatchers which could keep the building cool in the summer
should be considered for this centre as part of the overall heating and ventilation system.
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RENEWABLE ENERGY FINANCIAL SUPPORT, VAT AND PLANNIN G GUIDANCE NOTE

There are a variety of potential sources of grants and support available across all areas of the UK at
a national and local level. See the following for details of grants available in your area.

If you require any support with respect to grants, please call us at 01633 647808.

1 I *
Information at: (www.lcbp.org.uk).

Within England and Wales there are non means tested government level grants available (see
below for details) for supply and installation through the phase 1 householders grant scheme when
system is supplied through an accredited installer.

%

( ' )% & *
% ( )% & *

& ( )% & *

Under the scheme grant offer periods will be as follows:

Solar thermal grant applications will be given 3 months to complete installations

Ground Source Heat Pump and Biomass will be given 6 months

Wind and solar PV will applications be given 4 months to complete installations

Hydro will be given 12 months

Technologies being installed on buildings under construction will have a grant offer validity
of 6 months (except hydro which has a 12 month grant offer period)

Please note that there are certain requirements, process and procedures that have to be adhered
for both customer and supplier.

There are also other potential sources of grants through national and local heritage organisations,
local councils and other organisations.

We recommend that you contact your local council's energy efficiency officer and the Energy
Savings Trust for more information.

1 ! 5

Information at: (www.lcbp.org.uk).
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The phase 2 grant offering is targeted at community groups, public and non-profit sector.
Organisations can apply for 50% of the cost for installing approved microgeneration technologies.

Grants for the installation of microgeneration technologies are available to public sector buildings
(including schools, hospitals, housing associations and local authorities) and charitable bodies.

64

Information at: (www.eon-uk.com/about/source.aspx)

To support the development of efficient and sustainable energy measures for community
organisations E.ON have created E.ON SOURCE a support service which offers financial
opportunities to community groups and not for profit organisations that wish to pursue and
implement sustainable energy measures.

Please contact E.ON for further information.

#$3"1 7

Information at: (www.defra.qov.uk/farm/crops/industrial/energy/capital-grants.htm).

This scheme will support the installation of biomass-fuelled heat and combined heat and power
(CHP) projects in the industrial, commercial and community sectors. Available grants will cover up to
a maximum of 40% of the difference between the biomass capital cost and the fossil fuel alternative.
The minimum grant starts at £25,000 with a maximum single award of £1million. The scheme does
not target any particular biomass heat or CHP technology nor sector or sub-sector, but does require
that systems have a rated output over 50kW.

Please note that any grant usually requires a compl  eted and successful application
before progressing with the installation.

03

VAT at a reduced rate of 5% is available in support of the provision of renewable energy
technologies across the UK domestic premises, charity organisations and buildings used by
community groups such as Community Centre’s and Village Halls.

Details can be found:

HM Revenue and Customs - www.hmrc.gov.uk

VAT for non renewable energy technologies for example gas, oil, LPG, underfloor heating systems
is at the standard rate of 17.5%.

100% tax relief is available to businesses installing renewable energy on first year capital allowance:
Details can be found:

HM Revenue and Customs - www.hmrc.gov.uk

3

Although the planning and building regulations requirements for renewable energy installation is
being relaxed, we still advise our clients to contact their local planning office or council website for
guidance.
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APPENDIX 1 — DOCUMENT HISTORY
Any changes to versions of this document will be tracked in this section. Changes will be recorded and document re-issued.

Version Changes (latest version supersedes all previous ver  sions) Date Issued Issued to Status

1.0 Document created 4™ August 2008 Leone Richardson Withdrawn

1.1 PV simulation information added 11™ August 2008 Leone Richardson Issued
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