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Executive Summary

The proposal is for the erection of a two-bedroom house over two storeys adjacent to the existing
dwelling at 73 Keith Road, Hayes, London, UB3 4HP. The approximate total internal floor area is 73m?2.

This Energy Assessment has been compiled to demonstrate that climate change mitigation measures
comply with London Plan energy policies, including the energy hierarchy. It aims to ensure that energy
remains an integral part of the development’s design and evolution [“Energy Assessment Guidance —
Greater London Authority guidance on preparing energy assessments as part of planning applications
(April 2020)].

Under the energy policies of the London Plan, this development has been assessed against the criteria
of achieving zero carbon —a 100% reduction in CO, emission beyond minimum compliance with Part
L of the Building Regulations, with a 10% reduction resulting from the use of energy efficiency
measures only. The relevant calculations have been carried out using SAP 10.2 emissions factors as
well as the latest SAP10 software. This assessment follows the energy hierarchy which is comprised of
the following stages:

1. Be Lean-—reducing energy demand through fabric improvements, energy efficiency measures
and flexibility measures

2. Be Clean — utilising local energy sources such as waste heat and supplying clean energy
efficiently by connecting to district heating networks

3. Be Green —producing, storing and using renewable energy on-site as far as is practical

4. Be Seen—monitoring, verifying and reporting on energy performance throughout the lifetime
of the project

These stages can be summed up in the graphic below:

Figure 1 —The London Plan Energy Hierarchy
Building Regulations baseline

; Energy
y  efficiency
target

Be clean: supply
energy efficiently

Be Seen

35% on site
carbon reduction
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The measures used at each stage of the Energy Hierarchy, as well as the resulting decrease in carbon
dioxide emissions, as well as the overall reduction in emissions, are summarised in the following
sections.

Also addressed in this assessment are the following:

e How the site layout, building design and passive and active measures have been chosen to
minimise the CO, emissions and address the risk of overheating

e The potential to connect to an existing or proposed district heating network

e The impact of the development on the air quality of the surrounding area

e Running costs, including fuel, installation and maintenance costs
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Carbon Savings

Table 1 — Carbon Dioxide Emissions After Each Stage of the Energy Hierarchy for
Domestic Buildings

Carbon dioxide emissions for domestic buildings (SAP10)

Regulated Unregulated
(Tonnes CO; per annum) (Tonnes CO; per annum)

Baseline: Part L 2021 of the

Building Regulations Compliant 0.87 0.38
Development

After energy demand reduction 0.61 0.38

After heat network/CHP 0.61 0.38

After renewable energy -0.02 0.38

Table 2 — Regulated Carbon Dioxide Savings From Each Stage of the Energy Hierarchy
for Domestic Buildings

Regulated domestic carbon dioxide savings (SAP10)

(Tonnes CO; per annum) (%)

Be lean: Savings fi

e lean avmgf rom energy 0.6 20.67
demand reduction
Be clean: Savings from heat
network/CHP 0.00 0.00
Be green: Savings from 063 22,60
renewable energy
Cumulative on site savings 0.89 102.27
Annual savings from off-set -0.02
payment

Cumulative savings for offset 0.00
payment '
Cash-in-lieu contribution* £0.00

*Price calculated assuming the standard value of £95 per tonne of CO, over 30 years

Please refer to the SAP reports and the following sections for more details.
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Figure 2 — Domestic SAP 10 Carbon Emissions

Domestic Part L 2021 Carbon Emissions
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Demand Reduction (Be Lean)

As demonstrated in the following table, the proposed building specification has been used to exceed
the minimum requirements of Part L of the Building Regulations.

Table 3 — Proposed Specification

Category Item Value/Details Part L1 Notional Target
Ground Floor 0.13 0.13
Building Fabric  [External Walls 0.18 0.18
(W/m?K) Pitched Roof, Flat Ceiling 0.11 0.11
Flat Roof 0.11 0.11
Fenestration Solid Door 1.00 1.00
Fully Glazed Door 1.20 1.20
(W/m?K) ,
Window 1.20 1.20
Thermal Bridging Recognlsed Construction 0.001-0.214 i
(y-value) Details
Air Permeability (m3/hm?) 5.00 5.00
. Natural ventilation
Ventilation . o . ) )
Mechanical Ventilation (intermittent extract fans to |Intermittent extract fans
wet rooms)
Vaillant EcoTEC exclusive 835
Primary Heating System . (89'1_% efficient) Gas boiler, 88% efficient
incorporating Flue Gas Heat
Recovery
Time and temperature zone | Time and temperature
Heating Controls controls with a delayed start | zone controls with a
thermostat weather compensator
Heat Distribution Radiators -
\Water Heating Combi -
Secondary Heating System None -
Active Cooling None -
Low Energy Lighting 100 75
(Im/W)
Additional SAP Appendix Q None -
Features Renewables None -
Regulation 36 Compliance
105 125

(litres/person/day)

Note: the notional target values given above are taken from the Notional Dwelling Specification
contained within Approved Document L1.
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Table 4 — Fabric Energy Efficiency

Target Fabric Energy Design Fabric Energy

Efficiency Efficiency Improvement (%)
(kWh/m?) (kWh/m?)
Development Total 39.80 36.58 8

Table 5 —EUl and Space Heating Demand

Explanatory
Space heating notes
demand (if expected
(kWh/m?/year) Methodology used performance
(excluding differs from the
renewable energy) Table 4 values in
the guidance)

EUI
(kWh/m?/year)
(excluding
renewable energy)

Building type

Office 64.30 32.73 PartL1-SAP & See below*
Extension none
*SAP equations L13 and L15 were used to approximate unregulated energy use in the absence of a

full operational energy use assessment, which was not commissioned.
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Heating Infrastructure Including CHP (Be Clean)

As can be seen on excerpt from the London Heat Map below, there is no area heat network in
operation or planned along Keith Road, although it is around 220m from a proposed distribution line
for a heat network (shown in purple).

Figure 3 —London Heat Map

Hillingdon

The proposed heating strategy is a wet central heating system which could facilitate the connection
to a future area heating network. However, the losses associated with connecting to this small, low
energy-demand dwelling may not make this feasible.

Furthermore, due to the relatively small size and low energy demand of this project, CHP or a
dedicated heat network are considered inappropriate.

Therefore, as displayed on Tables 1-2 earlier in this document, there are no proposed energy and
carbon savings that can be attributed to the connection to an area heating network or the use of a
CHP system.
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Renewable Energy (Be Green)

The following considerations have been made in selecting the preferred renewable energy option.

Table 6 — Feasibility Matrix of Appropriate Renewables

Technology Requirements Requirements Met? Appropriate?
Roof facing east to west (through
Yes
south)
Photovoltaic  |Little/no or modest overshading Yes* Ves
panels Flat roof or pitched roof not greater Yes
than 45°
Any size development Yes
All requirements as for photovoltaic Ves
Solar thermal |panels Yes
Hot water tank possible Yes
Suitable external wall Yes
Air source heat|Aesthetic considerations Yes Yes
pumps Noise impact Yes
Any size development Yes
External space for horizontal trench
. No
G q or vertical borehole
round source
Medium to large sized development No No
heat pumps
Archaeology
Best suited to underfloor heating No
Space needed for plant, fuel storage
L No
and deliveries
Biomass Medium to large sized development No No
Minimal impact on residents (air No
quality, deliveries)

*See the following aerial image demonstrating that the overshading risk is low for the likely location
of any solar panels.

Please refer to appendices A through G for more information about these technologies.

Fenton Energy Ltd. registered in England and Wales — 09820774 | Ground Floor, Parker Court, Knapp Lane, Cheltenham, GL50 3QJ
01242 506150| info@fentonenergy.co.uk | www.fentonenergy.co.uk

Page 10 of 36



)
> H “. Energy

Energy Assessment
Project: 6325KJ — 2026.06 SAP (73 Keith Road — Faluck Patel)

Figure 5 — Overshading Risk — Aerial Image of the Site

&

- i -

| ¥ =" _l L
Note: the blue arrow shows the approximate location of the proposed building. As can be seen, there
are no obstructions that are likely to create overshading to any potential solar panels.
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Feasibility of Appropriate Renewables - Conclusion

Due to the size and location of this development, some renewable technologies are considered
inappropriate for this site.

Solar thermal panels would not provide sufficient carbon reductions in order to achieve compliance.

An air source heat pump is feasible for this development. The external unit can be discretely sited to
the rear of the building where they will not affect access to or the aesthetics of the property but can
easily be accessed for maintenance as well as allowing air to flow freely around the external unit. The
performance of this unit has been selected to be reflective of products available on the market.
Additionally, this heat pump will also provide hot water heating via a cylinder fed from the heat pump.
This will allow space and hot water heating to the dwelling to be provided year-round without
requiring an additional ‘top up’ heating system, while the use of a wet central heating system provides
the possibility of connecting to a future district heating network were one to become available in the
local area. The use of this heat pump allows the minimum 35% emissions reduction to be easily
achieved on this site.

However, there is scope for further emissions reduction on-site. A photovoltaic panel array could be
fitted to the south and west facing roof slopes with the array size scaled to make maximum use of the
available roof space. This will need to be confirmed by a survey prior to installation. Additionally, it
may be possible to tie in this proposed PV array to an energy storage system or electric vehicle (EV)
charging point, although this would depend on these technologies being found suitable for this site.

High vyield photovoltaic panels and an efficient heat pump have been chosen for this development,
which together with the small scale and low energy demand of the dwelling allow all residual regulated
emissions to be offset. As such, no offset payment is required, as demonstrated in Table 2 above.

Appropriate Solution(s)

Photovoltaic Panels
ASHP

Fenton Energy Ltd. registered in England and Wales — 09820774 | Ground Floor, Parker Court, Knapp Lane, Cheltenham, GL50 3QJ
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Table 7 — Proposed Renewables Specification

Overshading

3.15kWp Direct supply South and West | 0° (nominal)* | None or very little
*The SAP calculation accepts 0°, 30°, 45°, 60° and 90°. The angle given is the nearest of these values
to the true pitch of the PV.

With this configuration, the photovoltaic panels are estimated to generate 2,349.59kW/year. See the
SAP reports for further details.

The size of array required can be achieved with 7 x 450-Watt panels or equivalent and take up an area
of approximately 14m? of roof space. Given the layout of the roof and the location of the available
space, six of the panels are proposed to the west facing roof while the seventh is proposed to the
much smaller area of south facing roof.

The selected air source heat pump is assumed to be 363% efficient (SEER/SCOP of 3.63) and is
predicted to use 1,007.07kWh/year.
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Post Construction Monitoring (Be Seen)

There is now a requirement that all major developments (10 or more dwellings, or more than 1,000m?
of non-domestic floor space) monitor and report their energy performance post-construction to
ensure that the actual energy usage and carbon emissions do not exceed the predicted values as well
as ensuring that the development is in line with the overall net zero carbon target.

While this development is too small for the requirement to apply directly, the principles of monitoring
energy usage can still be applied. As such, a smart meter will be installed to allow overall electricity
consumption to be monitored as well as being easily visible to the occupants, while both the proposed
heat pump and photovoltaic panels will be monitored and kept well maintained to ensure effective
and efficient operation after installation. Any problems identified will be rectified as soon as
reasonably possible to ensure continuing energy efficiency throughout the lifetime of the dwelling.

Monitoring the performance of the renewable technologies, as well as the energy efficiency measures
incorporated into the design, will also help to keep running costs low for future occupants. The use of
smart meters and clear billing, along with the use of available incentives such as the Clean Heat Grant
as well as selling excess electricity generated by the PV array, will help to keep down costs as well as
protecting the occupants against high energy prices.

Fenton Energy Ltd. registered in England and Wales — 09820774 | Ground Floor, Parker Court, Knapp Lane, Cheltenham, GL50 3QJ
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Estimates of Associated Costs

Table 8 below gives an estimate as to the costs associated with the renewable strategy, breaking down
the overall cost into various categories. This includes both initial installation costs as well as the
subsequent running costs associated with the two strategies.

Fuel costs are taken from SAP10.2 Table 12, with a grid electricity price of 16.49p/kWh. Standing
charges for fuel prices (£81/year for grid electricity) are included within the overheads row, which also
includes provision for other costs not covered elsewhere if applicable.

It is assumed that the heat pump and hot water cylinder will require replacement once each over the
30-year period, using the Boiler Upgrade Scheme, which began in April 2022, as indicative of any
incentives which may be available. This scheme only applies to replacement heating systems in
existing dwellings and therefore is not available for new build projects such as this, nor can it be used
to offset the costs of replacing life-expired plant in the future. The PV panels themselves are likely to
last the full 30 years of the cost analysis (with most arrays only requiring replacement after a minimum
of 25 years) and so the cost of replacing the panels (approximately £500 per panel) is not included.
However, the inverters will need to be replaced once during this time span at a cost of around £800.
Annual servicing for each PV array, including inspection and cleaning, would cost approximately £150,
while annual servicing for a heat pump is estimated at £100. Maintenance, installation and plant
replacement costs are based on values from the Energy Saving Trust.

It is assumed that all electricity generated by the PV array will be used in the property, thus
representing the savings associated with the use of locally generated electricity (with a cost factor of
-16.49p/kWh) rather than payments made from selling electricity to the grid, which generally has a
lower cost factor. As it is unlikely that all generated electricity will actually be used on site in practice,
the savings from electricity sales are likely to be less.

The initial installation costs are assumed at £10,000 for each air source heat pump setup (this is higher
than used in the plant replacement section as the installation values also include the costs of radiators
and pipe runs etc, whereas only the heat pump and hot water cylinder are assumed to need replacing
in the above tables), given the size and complexity of the setup. An installation cost of £4,300 for the
3.15kWp PV arrays is also assumed, based on the number of panels and inverters required. These
values are reported in the installation costs section of each table below the running costs section to
account for the fact that these higher costs only need to be paid once.
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Table 8 = Running Costs Over 30 Years

Fuel Costs £23,245.47
Incentives £0.00
Electricity Sales -£11,623.42
Plant Replacement £9,300.00
Overheads £2,430.00
Maintenance £7,500.00
Total Running Costs £30,852.05
Initial Installation Costs £14,800.00
Total Cost £45,652.05
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Cooling and Overheating

The building has been designed to be airtight and with a high performing fabric. However, other
features incorporated within the design of the building mitigate against the effects of overheating.

The heat distribution system within the house will be designed such that the heat pump internal unit
is in close proximity to all hot water outlets, and the heating system will be configured with efficient
pipe layouts and a short overall length. Additionally, the high thermal mass of the building will help to
retain heat, and the rooms will be of standard height — approximately 2.4m from floor to ceiling.

The dwelling faces south, in line with the other existing houses, but is fairly narrow, which will limit
direct sunlight entering the building during the hottest parts of the day. At other times, the internal
shading and external vegetation will help to shade the windows, reducing the amount of heat entering
the building. Openable windows at opposite ends of the building will enable cross ventilation while
the limited south facing glazing, as well as only 12.97% of the total fagade being glazed, will help to
limit solar gain. This will help to reduce the need for artificial cooling in a potentially warmer future
climate.

Fenton Energy Ltd. registered in England and Wales — 09820774 | Ground Floor, Parker Court, Knapp Lane, Cheltenham, GL50 3QJ
01242 506150| info@fentonenergy.co.uk | www.fentonenergy.co.uk

Page 17 of 36



Fent:n

Energy Assessment
Project: 6325KJ — 2026.06 SAP (73 Keith Road — Faluck Patel)

Additional Considerations

To address air quality, no NOx or other pollutant or particulate emitting appliances are proposed for

this development.

Table 9 — Air Quality Impact

Energy Source

Total Fuel Consumption — Residential

(MWh/year)
Grid Electricity 2.35
Domestic/Communal Gas Boilers 0.00
Gas CHP 0.00
Connection to existing District Heating 0.00
Network
Other Gas Use (e.g. Cookers) 0.00
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Appendix A — Photovoltaic Panels

What are Photovoltaic Panels?

Photovoltaic Panels (PV) panels convert the energy in light received from the Sun into electricity. There
are two types of system — grid connected systems are the most common and allow electricity to be
drawn from the national grid during times when the panels are not generating enough electricity to
provide all the power needs. This setup also allows any surplus electricity to be sold back to the grid.
Conversely, standalone systems are not connected to the grid and so require supplementing with
other power generating systems or batteries to ensure that the supply of electricity is not interrupted.

SRt L |

Space Requirements

PV Panels are composed of a series of small solar cells that are connected together. They come in a
variety of shapes, sizes and outputs and ideally will be installed on an inclined south-facing roof to
maximise the power generated. Larger arrays will result in more power being generated, up to the
limits of available roof space. If space is limited, solar tiles can be installed as these can fit more
capacity into the same area. However, these are more expensive than traditional panel installations.
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Installation Costs, Funding, Maintenance and Payback

The average cost for a solar panel installation for a small-scale building is approximately £5,000-
£9,000, although this is highly dependent on the size of array being installed. Planning permission is
not usually required unless the panels are to be installed on a listed building or the property is situated
in a conservation area.

The photovoltaic array can be expected to last for up to 25 years, depending on the manufacturer.

On January 11 2020, a new government incentive scheme was introduced, known as the Smart Export
Guarantee (SEG). For those installing small scale renewable technologies, with a maximum capacity of
5MW, the SEG will pay for each unit of electricity fed into the National Grid. It is anticipated that
payback for a PV system could be achieved in approximately 12 years.

Advantages of Photovoltaic Panels
e Electricity bills reduced
e Source of renewable energy
e Reduced carbon footprint
e Low maintenance

Disadvantages of Photovoltaic Panels
e Relatively high upfront cost
e Energy generation varies with the average annual amount of radiation received
e Power output highly weather dependent
e No electricity produced at night
e Requires a lot of roof space for an effective array.
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Appendix B — Solar Thermal Panels

What is Solar Thermal Energy?
A solar thermal system uses energy from the Sun to heat water which is then stored in a hot water
cylinder.

Space Requirements

For a small scale solar thermal setup, it is suggested that approximately five square meters of south
facing space will be required, to ensure that as much solar energy as possible can be collected. A
sloping roof is not required as the panels can be fitted to a frame mounted on a flat roof or even hung
from a wall.

Before installing a solar thermal system, it is important to check if your current setup is suitable —solar
thermal systems require a hot water cylinder to store the heated water and are therefore not
compatible with combination boilers or direct acting water heaters. If the cylinder present prior to the
installation of the solar thermal system is not a solar cylinder, it will be necessary to either replace the
cylinder with one which has a solar heating coil fitted or to add an extra cylinder with a solar coil to
ensure that the system works correctly.
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Installation Costs, Funding, Maintenance and Payback
The initial cost of installing a typical small scale solar thermal system is generally between £5,000 and
£9,000. There are currently no financial schemes available for solar thermal panels.

Very little maintenance is usually required after the system is installed, although it is important to
have the system inspected every three to seven years by a qualified solar panel expert.

The payback costs for solar panels depend greatly on the installation costs. For example, a system
costing between £5,000 and £7,000 to install has a typical payback time between 13 and 17 years.

Planning Requirements

Planning permission is generally not required for the installation of a solar thermal system. However,
restrictions may apply if the building is listed or sited within a conservation area — it is advisable to
check with the local council prior to installation.

Advantages
e (Clean and efficient water heating
e Easy to maintain
e (Quiet
e Low carbon footprint

Disadvantages
e High initial cost
o Effectiveness depends on the number of hours of sunshine your area gets during the day
e The system is limited to only heating water — no electricity is produced
e  Only useful if there is meaningful hot water demand
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Appendix C— Air Source Heat Pumps

What are Air Source Heat Pumps?

Air source heat pumps (ASHPs) extract thermal energy from outside air (using the principles of vapour
compression refrigeration), which can then be used to heat the building as well as to provide hot
water. Heat pumps can also be run in reverse, cooling the building and transferring the excess heat to
the outside.

There are two types of air source heat pump systems:

1. Air to air systems transfer the warmed air throughout the building using fans
2. Air to water systems transfer heat to water, which is then distributed via plumbing similar to
that used in a conventional heating system with a boiler

Air source heat pumps operate at lower temperatures than traditional gas boilers. This means that
these systems can be utilised more effectively with an underfloor heating setup compared to using
radiators, as with underfloor heating the warmth is distributed more evenly and thus more efficiently.
It is vital that the building fabric be well insulated if the benefits of an air source heat pump are to be
fully utilised.
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Space Requirements

An area on the exterior of the building, such as on a wall or roof, will be required for the external unit.
This ideally should be in a warmer location which not only has enough space for the unit but is also
clear of obstructions to allow air to flow freely.

Additionally, space will be required for the internal unit. Typically, these are no larger than a standard
hot water cylinder or boiler unit, depending on the exact setup used. However, with many setups a
separate hot water cylinder, along with the space for this, is also required.

Installation Costs, Funding, Maintenance and Payback

The cost of purchasing and installing an air source heat pump system is generally between £3,000 and
£11,000, depending on the size and complexity of the setup. Additional costs may be incurred if your
property is particularly large. However, it may be possible to obtain payments from the Government’s
Renewable Heat Incentive (RHI), which will offset some of the costs incurred with installing the heat

pump.

Air source heat pumps can be expected to last for up to 20 years as long as they are inspected every
three to five years by a qualified technician. A typical payback period for ASHPs is around 12 years,
once RHI is taken into account.

Planning
It is advisable to consult your local planning authority prior to purchasing the heat pump to establish
whether there are any restrictions as to the positioning of the external unit.

Advantages
e Lower fuel bills
e Can provide heating in winter and cooling in the summer as well as hot water year-round
e Low maintenance
e Low carbon footprint

Disadvantages
o Works more efficiently with underfloor heating, or larger radiators
e The outdoor unit produces noise so careful siting is required
e Less efficient in winter due to the need to extract heat from colder air, resulting in lower
Coefficient of Performance (COP) values.
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Air Source Heat Pump Example

GRANT=

AERONA 290

OUR 5TH GENERATION HEAT PUMP

s = =
FORTHE FORTHE FOR THE
DESIGN PERFORMANCE PEACE OF MIND

Energy efficient Outputs from Performs from
R290 refrigerant 4KW - 15.5 kW -25°C to + 35°C

Ultra low Rated at 7 year
noise levels Air -5°C Water 55°C product guarantee”’

Modern styling Remote monitoring Design & on-site
& colourway & management technical support

FOR THE NEXT GENERATION

290 TRAINING

A‘“ "0y FREE AERONA
ENQUIRE HERE

QUIET MARK
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TECHNICAL DATA

HPR2G04 HPR2I%045 HPR2209 HPR29012 HPR220155

VOLTAGE (V) 230 230 230 230 230
PHASE 1 1 1 1 1
FREQUENCY (Hz) 50 50 50 50 50
MAX CURRENT (A) 8.3 128 165 248 203
HEATING CAPACITY = A-SWSS (KW) £10 474 .2 12.00 1557
cop 2.48 237 231 2.22 19
= | HEATING CAPACITY |~ A7W35 (kW) 409 7.62 938 1218 16,18
S cop 499 495 493 481 472
E HEATING CAPACITY | A7ZWSS (KW) 4.36 7.23 930 1221 1633
“ cop 319 3.00 3.1 3.22 287
ErP RATING (35°C/55°C) HEATING A+ fA++ Asvssflas A+ +{B++ A+ssf B+t Ax+ B+
RATED AIR FLOW (mh) 2300 2650 3350 4050 4050
PRESSURE DROP (Bar) 0.25 0.39 038 0.38 0.40
REFRIGERANT R290 R290 R250 R290 R290
GWP 3 3 3 3 3
MASS OF RZ00 REFRIGERANT (kg) 0.61 0.83 1.00 1.20 145
SOUN?BZ%\‘EES'&E:'}EL (aB) 48 52 54 52 53
QUIET MARK YES YES YES YES YES
SOUND PRESSURE Imdb 40 44 46 44 45
LEVEL (G=2) 3mdb 31 34 36 34 35
WATER CONNECTIONS 1 BSP 1 BSP 1 BSP 1" BSP 1" BSP
EMPTY 99 15 131 153 180
WEIGHT (KG)
FULL 102 17 133 157 184
HEIGHT (mm) 803 a54 BS54 1345 1365
WIDTH (mm) 1155 1223 1223 1155 1155
DEPTH (mm} 422 461 461 435 435
DDEE&EE@?;%EENJELET'&D:?EIUDE -25t0 35 -5t 35 -25t0 35 -25t0 35 -25t0 35
DDEm;LNNGG‘ET%?JATT'EETFCF;MURE -25t0 43 -25t0 43 -25t0 43 -25t0 43 -25t0 43
Dpsﬁggi EEEEVHTEAWFTEE‘;E RE 25w 75 251075 251075 2510 75 25075
DDERSJL%%ZLS:H ET“EZE{%TU RE 201070 2010 70 20t070 20to 70 20070
DNO CONNECTION TYPE C&N C&N CEN C&N CEN

AERONA 290 AIR S50URCE HEAT PUMPS
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DIMENSIONS
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Appendix D — Ground Source Heat Pumps

What are Ground Source Heat Pumps?

Ground source heat pumps (GSHPs) use pipes, buried in available land close to the building, to extract
heat from the ground. Water and antifreeze are circulated around the pipes absorbing heat, which is
the transferred through a heat exchanger in the heat pump into the building. From this point, the heat
can be used to provide space or hot water heating, or the system can be run in reverse to provide
cooling.

Ground source heat pumps operate at lower temperatures than traditional gas boilers. This means
that these systems can be utilised more efficiently with an underfloor heating setup than with
radiators. It is particularly vital that the building be well insulated to fully take advantage of the
benefits of a ground source heat pump.

Space Requirements
There are two types of ground source heat pump systems:

1. Horizontal systems, which require an area of approximately 700m?
2. Vertical systems, which have a borehole approximately a quarter of a metre across and up to
100m deep.

Larger sites will require either a larger area or more boreholes. Whichever system is chosen, suitable
access must be available for the machinery required to install the pipework, especially in the case of
the drill rig required for the vertical systems.

Space must also be available for the internal unit. These are typically larger than a standard gas boiler,
approximately the size of a domestic hot water cylinder.
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Installation Costs, Funding, Maintenance and Payback
Installing ground source heat pumps can cost between £10,000 and £18,000. The horizontal system is
often cheaper as the expensive drill rig required to drill the borehole is unnecessary.

It may be possible to obtain payments from the Government’s Renewable Heat Incentive (RHI), which
will help to offset some of the costs involved with installing the heat pump. Additionally, the heat
pump, if inspected regularly by a qualified servicer, can be expected to last for up to twenty years.

With low running costs and possible income from the RHI, the payback period can typically be between
8 and 12 years.

Planning Requirements
Ground source heat pumps are generally permitted, but some restrictions apply, such as with listed
buildings. Consulting your local authority prior to installation is recommended.

Advantages
o Lower fuel bills, especially if used to replace direct electric heating
e Can provide both space and hot water heating
e Can provide heating in winter and cooling in summer as well as hot water year-round
e Lower carbon footprint
e Low maintenance
e More efficient in winter than air source heat pumps due to ground temperatures remaining
more constant throughout the year

Disadvantages
e More expensive to install than air source heat pumps
e Suitable land must be available for the pipework or boreholes
e The building must be very well insulated
e Works most efficiently with underfloor heating or warm air distribution
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Appendix E — Biomass

What is Biomass?

Biomass is any fuel obtained from natural or organic material, such as manure, forest debris or
agricultural or horticultural waste. The most common biomass energy source is wood in the form of
pellets, wood chips or logs. Biomass boilers can be used as a replacement for a fossil fuel-based heat
source, and are best suited to medium to large scale sites.

Space Requirements

Typically, biomass boilers are contained in a single plant room serving the whole site. This room needs
to be big enough for the boiler or boilers themselves, along with water tanks and space for fuel
storage.
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Installation Costs, Funding, Maintenance and Payback

The cost of a biomass boiler depends on a number of factors, including the type of boiler used, the
fuel type and storage size. For example, the cost, including installation, of an automatically-fed pellet
boiler can be as much as £20,000. It is important to note that biomass boilers are also eligible for the
Government Renewable Heat Incentive (RHI) scheme, which provides payments to those using
renewable heating systems. Therefore, despite the high initial cost, biomass boilers can have relatively
short payback times of around 5-7 years.

Biomass boilers should be serviced every 12 months to ensure continued efficiency and to prevent
any breakdowns.

Planning
There may be restrictions on the installation of biomass systems, due to concerns over local pollution
and disruption to residents caused by deliveries.

Advantages
e Sustainable energy source
e Reduces dependence on fossil fuels
e Carbon-neutral —the carbon produced is absorbed by plants which can then be used as future
biomass fuel
e Reduces waste sent to landfill
e Abundant availability of fuel

Disadvantages
o The burning of biomass fuels produces various gases that can contribute to local air pollution
e Spaceisrequired on-site for a plant room and fuel storage, as well as a designated fuel delivery
area
e Constructing and operating biomass energy plants are often more expensive than more
traditional power plants
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Appendix F — Combined Heat and Power

What is Combined Heat and Power?
Combined Heat and Power (CHP), sometimes referred to as cogeneration, is a setup in which heat and
power are generated simultaneously.

Energy which is lost at various steps in producing electricity in a conventional power plant can be
captured and used to provide warmth. For example, water which has condensed from the steam used
to turn the generating turbine is typically cooled in large cooling towers, with all the energy lost to the
air. In a CHP plant, this ‘waste’ heat is instead used to produce hot water, hot air or steam, which can
then be distributed to heat local buildings.

Space Requirements

Significant space is required for the power plant itself, as well as the additional space required for the
recovery of the otherwise wasted heat. Additionally, to use this energy effectively, a large pipe
network is needed to distribute the heat around the local area.
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Installation Costs, Funding, Maintenance and Payback

The costs involved with setting up a CHP system, especially if the power plant is being constructed
along with it rather than converted, are relatively high. As a result of this, these schemes tend to be
large-scale long-term projects.

The network must be kept well maintained to avoid loss of service and to ensure continued operation.
However, a large-scale network can heat a wide area more efficiently than with individual building
heating systems, providing good long-term return on investments.

Advantages
e The CHP process can be applied to power plants that use either renewable or fossil fuels as
well as those which use a combination of the two
e Emissions are generally lower than other electricity and heat producing systems
e A variety of energy consumers can benefit from the installation of a CHP plant, including
hospitals, schools and industrial sites

Disadvantages
e CHP plants need to be local to their users to ensure as little energy is lost in the transmission

as possible.

e The technology needed is expensive and more complex. Maintenance costs can also be
greater

e Considerable amount of space is required for a full-size CHP setup, making it suitable only for
larger sites
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Appendix G — District Heating

What is District Heating?

Instead of relying on one boiler for each unit on site, district heating utilises hot water or steam from
a single communal heat source and distributes that energy to a variety of consumers through a
network of insulated pipes. This network can be as large as desired, allowing entire communities to
benefit, as well as reducing the need for additional energy to be produced specifically for heating
buildings in the local area.

In the individual property or building, a heat interface unit (HIU) gives the consumer control over the
hot water they use in a similar manner to that provided by a traditional boiler.

Space Requirements

An energy centre or large plant room would be required for this type of system. Depending on the
scale of the heat network, pipework may need to be laid underground to distribute the hot water
across the site or to the local area.
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Installation Costs, Funding, Maintenance and Payback
The initial cost of setting up district heating, including the plant and infrastructure needed to deliver
the heat, is relatively high and so these large-scale schemes tend to be a long-term investment.

Regular maintenance is essential to ensure continued efficiency and to prevent any breakdowns.

Advantages
e More energy efficient as energy which is otherwise wasted can be used
e Lower carbon emissions
e Has the potential to reduce heating costs

Disadvantages
e |f the main fuel source experiences problems, whole areas could potentially be without
heating or hot water
e (Canin some cases be more expensive than traditional heating
o Alarge network is required to gain full benefit — it is only suitable for use on very large sites
or where there is a network already present
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