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237 Chamberlayne Road, Eastleigh

Executive Summary

This Energy and Sustainability Statement has been written to demonstrate the impact of the strategy and
measures incorporated into the measures incorporated into the design of 237 Chamberlayne Road, Eastleigh
(Proposed Development), which will consist of:

e 9no. apartment dwellings
e 3 no.terraced houses.

In delivering a new multi storey residential block, the scheme has sought to deliver lower energy and water use,
lower carbon dioxide equivalent (CO,e) emissions and lower operational costs than equivalent Building
Regulations 2021 compliant designs.

Aspect (Eastleigh) Ltd has sought to reduce their impact on the environment through the use of Low to Zero
Carbon (LZC) technologies, in which several different technologies have been selected and assessed in order to
produce the most beneficial outcome.

The energy strategy has been developed by following the nationally recognised Energy Hierarchy of: ‘Lean,
Clean, Green and Seen’. The chosen energy strategy includes both lean passive and active design measures to
achieve Building Regulations 2021 Part L compliance, with LZC technology to maximise the CO,e offset of the
overall site, as summarised in Table 1 below.

e Percentage PaEe e Percentage
g Improvement over N Improvement over
Emissions . Emissions .
Baseline Baseline
2 2
(kgCO2e/yr/m?) (%) (kgCOze/yr/m?) (%)

Baseline

Green - ASHP

Green — Communal
ASHP

Green — Communal
GSHP

Green — Shoebox
GSHP

Green — EASHP

Green — ASHP + PV

Green — Communal
GSHP + PV

Shoebox + PV
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Table 1 - Summary of regulated CO,e savings

Proposed Energy & Sustainability Strategy

e Passive and active design measures

o

O O O O

o

Improved External wall, roof & floor U-values
Triple glazed windows with low g-values (0.4)

Low energy lighting

Air tightness of <3m?3/hr/m?

Mechanical ventilation with heat recovery (MVHR)
Enhanced thermal bridge values

e The Use of various LZC technologies scenarios including air source heat pumps (ASHP), ground source
heat pump (GSHP) and solar photovoltaic (PV)

e Implementation of Export Cable Meters where solar PV has been applied.

Energy and Sustainability Statement
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1.0 Introduction

This Energy and Sustainability Statement has been written by SRE for Aspect (Eastleigh) Ltd, the Client, to
demonstrate the measures incorporated into the design of 237 Chamberlayne Road, Eastleigh (the Proposed
Development). This scheme will deliver lower energy and water use, lower carbon dioxide equivalent (CO,e)
emissions and lower operational costs than a new Building Regulations Compliant design.

The statement compares the predicted actual building energy requirement with a Building Regulations
compliant design, outlines passive and active design measures, and assesses the suitability of low and zero
carbon (LZC) technologies specific to this site to address the relevant planning policy requirements.

The statement analyses how the Proposed Development will integrate with its surrounding environment within
the context of sustainability to ensure it benefits the surrounding area socially, environmentally and
economically.

The Proposed Development seeks to construct a block of 9 no. apartments and 3 no. terrace houses on the site
of 237 Chamberlayne Road. The proposed elevations are shown in Figure 1. Currently the site is in a post
demolition brownfield site, surrounded by Derby Road and Chamberlayne Road, located in Eastleigh,
Hampshire.

Figure 1 —Front Elevation Proposed Development at Chamberlayne Road (Fairhurst Design Group)

The general site plan is shown in Appendix A.

1.1 Planning Policies

The Proposed Development is located in Hampshire within the jurisdiction of Eastleigh Borough Council (EBC),
therefore the following Planning Policies, shown in

Planning Authority Requirements

Policy DM2, Environmentally sustainable development

Energy and Sustainability Statement
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Planning Authority

EBC Local Plan (2016-2036)

Requirements
1. The Borough Council requires that:

a. all new build residential development (C3 Use Class only) must
achieve at the time a Reserved Matters or Full Planning Application is
submitted:

i. a 19% improvement in predicted carbon emissions, compared with
the building regulations standard current at the time, through increased
energy efficiency of the building fabric, unless this is superseded by an
updated building regulations requirement equivalent to ‘zero carbon
homes’; and

i. a predicted mains water consumption of no more than 110
litres/person/day.

b. all other development that is above 500m2 of floorspace measured
externally (including extensions and conversions to existing buildings)
must achieve BREEAM ‘excellent’ (or equivalent) or BREEAM ‘very good’
plus ‘Passivhaus’ certification including a 15% improvement in
predicted CO2e emissions, compared with the building regulations
current at the time, through low or zero carbon energy generation on
site or in a Borough location agreed by the Council.

c. all other larger developments above 10,000m?2 of floorspace should
also seek to fund post occupancy evaluation (POE) in addition to the
above.

Policy DM4, Zero or low carbon energy

1. The Borough Council will permit the development of infrastructure
to:

a. generate zero or low carbon energy; and/or

b. make more efficient use of energy sources e.g. installations deploying
combined heat and power (CHP technology);

2. Subject to general development criteria and provided that the
development:

a. has no significant adverse impact on the landscape or landscape
features, biodiversity or the significance of heritage assets;

b. does not involve the loss of land in public recreational use (see policy
DM32);

c. does not involve the permanent loss of the best and most versatile
agricultural land (BMV).

Future Homes Standard

Chapter 2 of the consultation outlined the Government’s vision for the
Future Homes Standard, which included a high-level specification
incorporating very high fabric standards and low carbon heating. We
expect an average semi-detached home built to meet the Standard
would produce 75-80% less carbon dioxide emissions than one built to
current Building Regulations requirements.

Energy and Sustainability Statement

Page 5

(D SRE




237 Chamberlayne Road, Eastleigh

Planning Authority

Requirements

The introduction of the Future Homes Standard will ensure that an
average home will produce at least 75% lower CO2e emissions than one
built to current energy efficiency requirements. In the short term this
represents a considerable improvement in the energy efficiency
standards for new homes. Homes built under the Future Homes
Standard will be ‘zero carbon ready’, which means that in the longer
term, no further retrofit work for energy efficiency will be necessary to
enable them to become zero-carbon homes as the electricity grid
continues to decarbonise.

Table 2 are applicable to the site.

Planning Authority

EBC Local Plan (2016-2036)

Requirements

Policy DM2, Environmentally sustainable development
1. The Borough Council requires that:

a. all new build residential development (C3 Use Class only) must
achieve at the time a Reserved Matters or Full Planning Application is
submitted:

i. a 19% improvement in predicted carbon emissions, compared with
the building regulations standard current at the time, through increased
energy efficiency of the building fabric, unless this is superseded by an
updated building regulations requirement equivalent to ‘zero carbon
homes’; and

i. a predicted mains water consumption of no more than 110
litres/person/day.

b. all other development that is above 500m? of floorspace measured
externally (including extensions and conversions to existing buildings)
must achieve BREEAM ‘excellent’ (or equivalent) or BREEAM ‘very good’
plus ‘Passivhaus’ certification including a 15% improvement in
predicted CO.e emissions, compared with the building regulations
current at the time, through low or zero carbon energy generation on
site or in a Borough location agreed by the Council.

c. all other larger developments above 10,000m? of floorspace should
also seek to fund post occupancy evaluation (POE) in addition to the
above.

Policy DM4, Zero or low carbon energy

1. The Borough Council will permit the development of infrastructure
to:

a. generate zero or low carbon energy; and/or

Energy and Sustainability Statement
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Planning Authority Requirements

b. make more efficient use of energy sources e.g. installations deploying
combined heat and power (CHP technology);

2. Subject to general development criteria and provided that the
development:

a. has no significant adverse impact on the landscape or landscape
features, biodiversity or the significance of heritage assets;

b. does not involve the loss of land in public recreational use (see policy
DM32);

c. does not involve the permanent loss of the best and most versatile
agricultural land (BMV).

Chapter 2 of the consultation outlined the Government’s vision for the
Future Homes Standard, which included a high-level specification
incorporating very high fabric standards and low carbon heating. We
expect an average semi-detached home built to meet the Standard
would produce 75-80% less carbon dioxide emissions than one built to
Future Homes Standard current Building Regulations requirements.

The introduction of the Future Homes Standard will ensure that an
average home will produce at least 75% lower CO,e emissions than one
built to current energy efficiency requirements. In the short term this
represents a considerable improvement in the energy efficiency
standards for new homes. Homes built under the Future Homes
Standard will be ‘zero carbon ready’, which means that in the longer
term, no further retrofit work for energy efficiency will be necessary to
enable them to become zero-carbon homes as the electricity grid
continues to decarbonise.

Table 2 - Summary of local planning policy requirements

1.2 Applicability to Proposed Development

In accordance with the above planning policy the following standards will be met:

e A 19% improvement over Building Regulations 2021 Part L

e A predicted water use of <110 litres/person/day or less

e The Proposed Development should seek to have no adverse impact on the local landscape or
biodiversity

e Does not produce a loss of public land

e The Proposed Development will seek to comply with the Future Home Standards requirements to have
75% in carbon emissions by 2025.

As the total floor space is under 500m?, the requirement for Passivhaus certification is not applicable.

Energy and Sustainability Statement
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2.0 Energy
2.1 Method
The energy strategy design follows national policy guidance® and seeks to be:

Lean

Minimise the overall environmental impact and energy use through energy efficiency measures

Clean
Ensure that energy systems on-site (heat & power) are efficient & produce minimal COe emissions

Green
Implement suitable technologies to provide renewable and emission free energy sources

Seen
Incorporate monitoring through SMART metering and accessible displays

The CO,e conversion factors, shown in Table 3, have been taken from the new Building Regulations 2021. Within
SAP10.2 modelling, the CO,e conversion factor for electricity varies over the course of the year due to the
changing mix of generation inputs into the electricity grid (i.e., increased photovoltaic (PV) generation in the
summer months and gas/coal in the winter).

Therefore, COze conversion factors based on standard yearly figures taken from the Government SAP Guidance?
will result in there being some natural discrepancy between the actual SAP10 modelling and any generic
reporting results tool (such as checklists) when cross referenced.

i\ CO,e Conversion Factor (kgCO,e/kWh)

Electricity
(mains)

Electricity
(offset)

Gas
(mains)

Table 3 - CO,e conversion factors by energy source (SAP10.2)

The Target Emission Rate (TER) from the As Proposed Scheme (Green Scenario) is taken as the energy baseline
to enable a clear comparison of actual building performance throughout the energy hierarchy. The notional
model is the exact size and shape of the Proposed Development but is based on notional U-values and heating
specifications outlined in Approved Document L. The TER for each building type is outlined within

The New London Plan https://www.london.gov.uk/what-we-do/planning/london-plan/new-london-plan
2 The Government Standard Assessment Procedure for Energy Rating of Dwellings Version 10.2 (Table 12, Pg 182):
https://files.bregroup.com/SAP/SAP%2010.2%20-%2017-12-2021.pdf

Energy and Sustainability Statement
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Scenario Average CO2e Emissions | Fabric Energy Efficiency Average CO2e Fabric Energy

Emissions Efficiency

(kgCO2e/yr/m2) (kWh/m2/yr) (kgCO2e/yr/m2) (kWh/m2/yr)

Baseline

Table 4 for reference.

Scenario . Average CO,e ;
Average COze Emissions | Fabric Energy Efficiency Emissions Fagfliiiirr]\i;gy

2
(keCOe/yr/m?) (kWh/m?/yr) (keCOse/yr/m?) (kWh/m?/yr)

Baseline 36.54

Table 4 - Baseline CO,e emissions and Baseline Fabric Energy Efficiency
2.2 LEAN — Demand Reduction

The lean scenario achieves a reduction in CO.e emissions over the baseline using passive and active design
measures. It also demonstrates improvements in the overall building fabric for the residential units as seen in
Table 5 and Table 6 respectively.

Percentage
Improvement over
Baseline

(%)

Average COze

>cenario Average CO»e Emissions | percentage Improvement
(kgCOze/yr/m?) over Baseline (%)

Emissions

(kgCO2e/yr/m?)

9.11

Baseline 11.67

11.17 4.28 8.17 10.32

Table 5 - Lean CO,e emissions and improvement over Baseline

Percentage
Scenario Percentage Improvement g
Fabric Energy Efficiency v Brelfae Fabric Energy Improvement over

(kWh/m?/yr) Efficiency (kWh/m2/yr) Baseline
& (%)

Baseline

Energy and Sustainability Statement
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35.38 3.17 30.88 0.1

Table 6 - Lean Fabric Efficiency and improvement over baseline
2.2.1 Passive Design Measures

All dwellings within the Proposed Development, will have high performance fabric and glazing elements similar
to the proposed extension as well as having a low infiltration rate to improve air tightness. In addition, internal
solar gains will be further controlled through the specification of triple glazing with a low G-Value to assist with
Part O compliance and to help address any overheating risk.

In addition, the building will be designed to have a high air tightness and low infiltration rate such as to allow
the effective operation of heating and ventilation systems.

The U-values will meet and exceed Building Regulations Part L V1 requirements (as stated in SAP10.2) and are
shown in Table 7, with further details outlined in the SAP summary specification sheets in Appendix B.

Notional Compliance (U-value) Proposed (U-value)
5 (m3*/hr/m?) 3 (m*/hr/m?)
Non-government approved scheme (where possible)

Table 7 - Fabric energy efficiencies

2.2.2 Active Design Measures

The Proposed Development will utilise 100% light emitting diode (LED) lighting in excess of Building Regulation
requirements. External lighting for the communal entrance and stair core, where installed, will also be energy
efficient, and will be positioned to avoid excessive light pollution and be supported by PIR/daylight sensor
and/or time controls to reduce operation times and subsequent energy use and emissions.

In modern air-tight buildings, careful consideration needs to be given to the specification of ventilation systems
to ensure moisture is removed and ventilation standards are met to ensure a healthy standard of internal air is
maintained.

Energy and Sustainability Statement
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Mechanical ventilation with Heat Recovery (MVHR) can enable adequate ventilation rates to be managed and
maintained throughout the course of the day and also throughout the peak seasons (Summer and Winter) when
ambient temperatures can vary considerably to what is needed internally. Natural ventilation can also be
provided in all rooms for purge ventilation. The dwellings within the Proposed Development have been
modelled with MVHR.

Wastewater heat recovery (WWHR) is included within the Part L Notional Building by default but has not been
included in the units of the Proposed Development at this stage. This system recovers some of the waste heat
that would otherwise be lost down the drain as wastewater from a shower or bath through a simple heat
exchanger, either located in the shower tray or under the bath (thereby not impacting on space requirements).
This heat is used to pre-warm the mains water supplying either the shower directly and/or the domestic hot
water (DHW) heating source.

2.2.3 Cooling

The cooling hierarchy as outlined in Table 8 has been used to ensure that passive building design has been
optimised to reduce the cooling load for the Proposed Development. No active cooling is proposed within the
site, as outlined in Table 8.

Cooling Hierarchy Potential Design Measures

Minimising internal heat generation All primary pipework to be insulated, therefore low system losses.
through energy efficient design High specification DHW cylinder installed with low heat loss — or no
cylinder if Point of Use (PoU) water heaters specified. Low energy
lighting throughout.

Reducing the amount of heat Low E glass windows with low G-Values and internal blinds are to
entering the building in summer be provided to minimize solar gain. All walls are well insulated and
airtight.

Use of thermal mass and high ceilings | Thermal mass is anticipated to be High to Medium within the

to manage the heat within the Masonry frame structure.
building
Passive Ventilation Openable windows/doors will be provided to habitable rooms to

make cross ventilation possible.

Mechanical Ventilation Balanced Mechanical Ventilation with Heat Recovery is proposed,
with automatic summer bypass. Additional mechanical purge
ventilation provided to certain occupied rooms to further reduce
the overheating risks — outlined in SRE Thermal Comfort
Assessment.

Table 8 - Design measures following the cooling hierarchy

2.3 CLEAN — Heating Infrastructure

The Proposed Development is not located within an area of high heat density and as such there is no available
District Heating Infrastructure to connect to. The heating system has been designed to be an air to water wet
system to allow for future connections should they be available.

Energy and Sustainability Statement
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In addition to this, despite the size of the Proposed Development being suitable for a communal gas boiler
system, the outcome of this would likely be an increase in emissions when compared to the use of individual
boilers in each unit of the Proposed Development due to the increased transmission energy losses. The

apartment scheme does discuss the likelihood of communal heat pumps in the green scenario.

2.4 GREEN — Low Carbon and Renewable Energy

The addition of ‘Green’ technologies will provide a significant reduction in CO,e emissions and enable the
Proposed Development to meet the threshold of 19% improvement using LZC technologies over a Building
Regulations Compliant design as well as working toward achieve the Future Home Standard Requirements of

75% improvement over current Building Regulations.

As one part of the ‘Green’ scenario, several different energy technology scenarios have been evaluated:

e ASHP
e ASHP+PV

e Communal ASHP (Apartments Only)

e Shoebox GSHP
e Shoebox GSHP + PV

e Communal GSHP (Apartments Only)
e Communal GSHP + PV (Apartments Only)

e Exhaust ASHP (EASHP).

Average COye

Emissions

(kgCO2e/yr/m?)

Percentage
Improvement over
Baseline

(%)

Average COze
Emissions

(kgCO2e/yr/m?)

Percentage
Improvement over
Baseline

(%)

11.17 4.28 8.17 10.32

11.17 4.28 8.17 10.32
Green - ASHP 4.79 58.95 3.50 61.58
Green — Communal ASHP 351 69.92 - -
Green — Communal GSHP 391 66.50 - -
Green — Shoebox GSHP 5.99 48.67 4.44 51.26
Green — EASHP 4.44 61.95 3.02 66.85
Green — ASHP + PV 1.15 90.14 1.62 82.22
Green — Communal GSHP + PV 0.27 97.73 - -
Shoebox + PV 2.35 79.84 2.55 72.01

Table 9 - Green CO,e emissions and improvement over Baseline

Energy and Sustainability Statement
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2.4.1  Air Source Heat Pumps

All Heat Pump (HP) systems consume electricity to operate - the Coefficient of Performance (CoP) of the system
is the ratio of electrical energy consumed, to heat energy emitted. Generally, a CoP of 3 or 4 can be achieved,
meaning 3 or 4 units of thermal energy are produced for each unit of electricity consumed.

Heat pumps will only deliver low grade heat (up to circa 50°C) efficiently, and therefore HP systems alone are
generally relatively inefficient in providing DHW, as this requires additional electrical input (immersion or
increased compressor use).

The use of ASHP has the potential to supply 100% of the Proposed Development with the heating (and cooling)
requirements, subject to the provision of oversized/low temperature radiators or an underfloor heating system
(air-to-water systems).

ASHPs tend to generate some background noise and therefore the location of the external collectors within this
compact site would be fundamental to their adoption and use.

EASHPs are variations of the ASHP in which the system used exhaust hot air and extracts the heat energy to be
used within the heat exchanger. The EASHP is often best paired with MVHR units to make effect use of the
generated exhaust air.

The Proposed Development has been modelled with energy scenarios that include individual ASHP, EASHP and
a Communal ASHP system for the apartments.

2.4.2  Ground Source Heat Pump (GSHP)

A GSHP incorporates a buried network of pipes/coils continuously circulating a ‘transfer liquid” (glycol) to extract
heat from the ground to provide a source of space and or DHW heating. The ground maintains a temperature
of circa 11°C at 1m depth, which warms the ‘transfer liquid” before passing through a compressor to raise the
temperature but can achieve a high CoP averaging at circa 4.

The use of a GSHP would have the potential to supply the space heating for the Proposed Development, subject
to the provision of under floor heating (wet system) to maximise the GSHP system performance.

An alternative version is the Shoebox GSHP in which individual dwellings have their own HP Unit, connected to
a centralised borehole. This allows for individual heating and cooling without needing to heat the core of the
building as with communal HP systems.

Traditional GSHPs usually requires an area that is 2.5x greater than that of the property it is aiming to heat. The
Proposed Development has modelled scenarios with communal GSHP and Shoebox GSHP

2.4.3 Photovoltaics (PV)

Photovoltaic (PV) panels convert energy from daylight into direct electrical current (DC) that is then converted
to alternating electrical current (AC) via an inverter, or series of inverters subject to the size of the array. The
panels are generally roof mounted and provide electrical generation which can either be utilised directly on-
site (or nearby) by ASHPs, lighting and other electrical equipment, stored in batteries, or exported back to the
National Grid.

Noise will not be an issue with PV as a PV system does not feature moving parts and is silent during operation.

The installation of PV could be used to offset electrical demand within the Proposed Development. As such a
number of roof mounted PV arrays comprising individual unit sized systems connected into the electrical system
of each unit have been modelled.

Energy and Sustainability Statement
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For each energy scenario within the Proposed Development, an option of installed PV has been included, to
show the maximum CO,e savings. Below is the percentage CO,e reductions per scenario where PV is added
against the non-PV scenarios:

e ASHP+PV—-37.37%
e Shoebox GSHP + PV —31.05%
e Communal GSHP + PV —41.43%.

Details of less feasible LZC technologies explored are shown in Appendix C.

2.4.4 Energy Storage

Energy Storage, often in the form of batteries, can be used store electricity from the grid when costs are low
(demand is low) allowing it to be used when cost are high (demand is high) allowing for cost savings for the user
as well as reduce strain on the grid at times when demand is high as part of Demand Side Management (DSM).

In addition to this, energy storage measures can be used to store excess energy generated by PV arrays and
used at times where there is minimal energy generation but energy use is at its highest.

At this stage energy storage options have not been considered, however they could provide CO,e saving
benefits toward achieving the overall 75% improvement over building regulations as part of the Future Homes
Standard.

2.4.5 Energy Exporting

As an alternative to energy storage for excess generation, an export cable meter can be installed.

An export cable meter will allow for excess PV generation to be exported to the grid at a cost per kWh agreed
by the energy provider as part of the Smart Export Guarantee (SEG) resulting in a lower carbon intensity within
the National Grid.

In the Proposed Development, export cable meters have been modelled such as to allow for maximum CO.e
emissions savings shows percentage improvements from all PV scenarios over that of the Future Home
Standard.

2.5 SEEN — In-use monitoring

The Proposed Development will be supplied with smart meters (where available from the utility supplier) and
PV generation meters along with the associated internal energy displays. This will further improve energy
efficiency by allowing residents and building users to observe their energy use in ‘real time” and manage it more
effectively.

2.6 Conclusions

The Proposed Development will deliver passive and active energy demand reduction measures along with LZC
technologies in order to reduce energy demand and associated CO,e emissions resulting from the Proposed
Development’s operation.

Energy and Sustainability Statement
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Baseline

Green - ASHP

Green — Communal
ASHP

Green — Communal
GSHP

Green — Shoebox
GSHP

Green — EASHP

Green — ASHP + PV

Green — Communal
GSHP + PV

Shoebox + PV

Percentage Percentage
g Average CO2 g
Improvement over e Improvement over
. Emissions .
Baseline Baseline

(%) (kgCO2e/yr/m2) (%)

Average CO2
Emissions

(kgCO2e/yr/m2)

Table 10 shows the incremental improvements of the energy scenarios as well as each version of the green

scenario.

Baseline

Green - ASHP

Percentage Percentage
Average CO;
Improvement over e Improvement over
) Emissions .
Baseline Baseline
kgCOqe/yr/m?

Average CO,
Emissions

(kgCO2e/yr/m?)
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Apartment Dwellings Terrace House
Green — Communal
ASHP 3.51 69.92 - -
Green — Communal
GSHP 3.91 66.50 - -
Green — Shoebox
GSHP 5.99 48.67 4.44 51.26
Green — EASHP 4.44 61.95 3.02 66.85
Green — ASHP + PV 1.15 90.14 1.62 82.22
Green — Communal
GSHP + PV 0.27 97.73 - -
Shoebox + PV 2.35 79.84 2.55 72.01

Table 10 - Summary of CO,e emissions, incremental improvement and improvement over Baseline

The calculations undertaken (summarised in Appendix D) demonstrate that the Proposed Development will
successfully exceed Building Regulations Part L V1 as well the 19% improvement over Building Regulations 2021
required by Eastleigh Borough Council.

The following inputs and specifications will be provided to deliver the new Part L and Planning Policy standards
as a minimum:

e Passive and active design measures
o Improved External wall, roof & floor U-values
Triple glazed windows with low g-values (0.4)
Low Energy Lighting
Air tightness <3m3/hr/m?
MVHR
o Enhanced Thermal Bridge Values
e The Use of various LZC technologies scenarios including ASHP, GHSP and PV
e Implementation of export cable meters where PV has been applied.

O O O O
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3.0 Sustainability

The World Commission on Environment and Development (WCED) report: Our Common Future, describes
Sustainable Development as development that:

“Meets the needs of the present without compromising the ability of future generations to meet their own
needs.”

The planning system focuses on three objectives to achieve a sustainable development: economic, social, and
environmental. These objectives mutually support each other and have been adapted in this statement to meet
the objectives of the EBC Local Plan. The current Local Plan prioritises promoting development that makes the
best use of resources, increase the sustainability of the local communities and are adaptable to climate change.
Careful considerations have been taken to ensure the Proposed Development meets these expectations.

3.1 Pollution
3.1.1 Air

The Proposed Development will aim to limit its contribution to local air pollution by not installing gas boilers,
and instead using either variations of ASHP or GSHP to provide heating and DHW, in addition to the installation
of roof mounted PV.

The Proposed Development is located within a medium NO, emissions area as defined by the UK NO, emissions
map, as shown in Figure 2 and therefore minimising or reducing NOy is of importance.

o =

ﬂ About this emissions map

© Download UK datasets

Requested Information panel will display map query
information, and the results will appear here. During
this processing time you can continue using the
map.

= Legend
Nitrogen Oxides as NO2
Units tonnes/1x1km

W o0
W 001-003
W 003-01

W 01-03

Figure 2 - UK Air Pollution Map showing pollution from Nitrogen Oxides as NO, (https://naei.beis.gov.uk/emissionsapp/)

The ASHP/GSHP heating and DHW systems will emit no onsite NOx emissions but will consume grid electricity
(when not consuming electricity generated by the PV). As the NO, emissions resulting from the production of
electricity decreases at the national scale, the resulting theoretical emissions from the Proposed Development
will also. Furthermore, the use of PV panels will decrease the import of electricity from the National Grid and
replace it with PV electricity which produces no emissions during operation.
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3.1.2 Noise

The installation of an ASHP would likely generate a small amount of background noise. An acoustic enclosure
will be considered at detailed design stage however one has not been considered at planning stage. The
installation of triple glazing on the Proposed Development will reduce the impact of low levels of noise on the
residents. Should a GSHP option be selected then noise will not be an issue as the system does not directly

generate noise.

3.1.3 Light

The design and layout of the site for practical use has been considered while trying to maximise internal daylight
levels. All spaces occupied by visitors have glazing to provide natural daylight, and light-coloured curtains or

roller blinds will be encouraged to enable glare control and privacy when the space is occupied.

Light Pollution will be minimised where possible through the careful specification and positioning of external
lighting around the Proposed Development — taking into consideration the dark skies policy applicable in the
adjacent areas, ensuring minimal light pollution from the site. Special attention will be given to security lighting

(where fitted) to ensure it is appropriately focused and controlled.

All external space lighting will be provided through low energy fittings and have PIR and daylight/timer controls.
Any external signage on the commercial unit, where installed and lit, will be installed and controlled in line with

best practice.

3.2 Flood Risk

Figure 3 shows that the selected site of the Proposed Development has a very low risk of flooding from rivers and
seas. In addition to this the Proposed Development is in an area with low risk of surface water flooding as shown
in Figure 4. As a result, further measures do not need to be implemented to reduce the potential impact of

flooding.
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Figure 3 - Flood map showing risk of flooding from rivers or the sea
(https://flood-warning-information.service.gov.uk/long-term-flood-risk/map)

Energy and Sustainability Statement

Page 20


https://flood-warning-information.service.gov.uk/long-term-flood-risk/map

237 Chamberlayne Road, Eastleigh

Eastleigh Collegelof '/ .
Furthér Education !

f %
© = \
2
Allotments “———u

3
3

] 0 S :; .
oS F

=B

em— "

Sixth Foly © Illl
{ os ollege
a Crestwood ‘ Eastleigh
— Community School College

» Allotments, ¢ A% {Dahota'.\hll?y\/\/ 1&665; A )
SN ’Ié E /
~ > Bk
' g /\S S5 A
| @5 M Puntc ek 9/ /i

Extent of flooding from surface water

B

.ﬁgﬂ . Medium @ Low | ) Verylow @) Location you selected

Figure 4 - Flood map showing risk of flooding from surface water
(https://flood-warning-information.service.gov.uk/long-term-flood-risk/map)

3.3 Transport

3.3.1 Public Transport

The Proposed Development is located adjacent to the bus stops on Derby Road allowing easy public transport
around the local area. The Proposed Development is also 0.7miles from the Eastleigh train station on the
London-Southampton line providing excellent access to the local region and the wider National Rail network.

3.3.2 Parking
The Proposed Development is located in an area with capacity for on-site parking.

3.3.3  Electric Vehicle Charging

Electric vehicle (EV) charging points are to be provided in excess of planning policy and in line with best practice
with 6 no. total double charging points on site.

3.3.4 Cycle Storage

Secure covered cycle storage will also be provided on the site in line with the standard requirements thus
promoting the use of low CO,e emission methods of transport for occupants and visitors.
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3.4 Resource efficiency
3.4.1 Construction Phase Waste Management

The Proposed Development will aim to minimise the waste produced during the construction phase.

A comprehensive Construction Management Plan will be implemented from the outset of site works and will
follow the principles of the waste hierarchy, as shown in Figure 5. Targets will be set in relation to volume of
construction waste and diversion from landfill prior to the consumption.

Includes

Prevention
o Using less material in design and manufacture.,

¢ Keeping products for longer; re-use
*  Using less hazardous material

Prepa ring for re-use
o Checking, cleaning, repairing, refurbishing whole items or spare
parts

Recycling
¢ Turning waste into a new substance or product. Includes
composting if it meets quality protocols

Other Recovery

¢ Includes anaerobic digestion, incineration with energy recovery,
gasification and pyrolysis which produce energy (fuels, heat and
power) and materials from waste; some backfilling operations

Disposal

¢ Landfill and incineration without energy recovery

Figure 5 - The waste hierarchy

The construction waste generated as part of the redevelopment will be segregated and monitored as per best
practice, with suitable materials being recycled as part of this process, either to be reused on site or introd uced
back into the supply chain through recycling by a Licensed Contractor, therefore minimising the amount of
waste being disposed of in landfill sites.

Reusing materials on site will reduce the embodied CO,e (ECO.e) of the development through the reuse of the
energy that exists in that material. Transportation of new material to the site will be reduced, reducing the CO.e
emissions associated with transportation and material manufacture, as well as disruption to neighbours of the
site from construction traffic.

Where waste will need to be disposed of, this will be done in line with the Waste Hierarchy, with as much as
practicable being recycled, and the remainder being dealt with through a specialist waste recycling contractor.
Nominal construction waste should be sent to landfill or for incineration unless this is unavoidable due to the
materials found on the existing site.

3.4.2 Resource Management

Policies will be put in place for management of site impacts such as air and water pollution in line with industry
best practice. Monitoring and reporting on CO,e emissions and water use from site related activities will take
place in line with national benchmarks.
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The overall management of the construction waste will be monitored through the Considerate Constructors
Scheme as part of Best Practice Site Management.

3.4.3 Materials

The Proposed Development is to use high quality, low impact materials in order to minimise the overall impact
on the environment as far as possible.

The form of construction is anticipated to be a steel frame construction with timber cladding and triple glazing.

All timber and timber-based products used on-site will be legally sourced from a reputable forest certification
scheme, such as Forest Stewardship Council (FSC) with appropriate Chain of Custody certification to confirm
this. All other materials sourced from suppliers who have an accredited Environmental Management System
(EMS) certified through ISO 14001 or the Eco-Management and Audit Scheme (EMAS) ensuring that any
environmental impacts caused are managed and reduced. BES 6001 certification should also be considered to
ensure products have been made with constituent materials that have been responsibly sourced.

As standard industry best-practice, all insulation on the site will have a Global Warming Potential (GWP) of <5.
Other ozone depletion materials will be avoided where feasible, including high VOC content paints and sealants,
further minimising the Proposed Development’s effect on global Climate Change.

3.4.4 Water

Areas of the southeast of England have been declared areas of ‘serious water stress’. Water is a vital resource
and efficient usage should be encouraged in all new buildings. Average water use in the southeast of England is
in the region of 150 litres/person/day®. The Proposed Development aims to significantly reduce mains water
use through a combination of efficiency measures, including the use of fittings with a low capacity or flow
restrictors to reduce water use. This is also inline with Eastleigh Borough Councils Planning Policy DM?2
requirement for water use of no more than 110 Litres/person/day.

Internal water use will be reduced in line with Planning Policy and ‘enhanced’ water standards in Building
Regulations Part G for the residential and non-residential elements of the scheme, with the below being an
indicative specification to meet these requirements.

e WCs: 4/2.6 litre dual flush

e Taps (exc. Kitchen): 4.00 litres/minute

e Baths: 175 litres to overflow

e Showers: 9.00 litres/minute

e Kitchen Taps: 5.00 litres/minute

e Washing Machine: Max. 8.17 litres/kg dry load
e Dishwasher: 1.25 Litres/place setting.

3.5 Sustainability Conclusions

Through a considered approach to sustainability through all aspects of the scheme’s conception and design, the
Proposed Development will significantly reduce its overall impact on both the local and global environment.

Overall, the Proposed Development has aimed to significantly minimise its impact on the environment at both
construction and operational phases and will provide sustainable residential dwellings which will respond
positively to its surroundings, as well as Building Regulations and planning policies.

3 Energy Savings Trust: https://www.energysavingtrust.org.uk/sites/default/files/reports/AtHomewithWater%287%29.pdf
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Appendix A —Site Plan
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Appendix B — SAP Summary Building Performance Specification Sheets

Chamberlayne Road S R

Regs LV1 2021

HW Cylinder
Renewables (PV)
Average
DER vs TER improvement
provement
improvement
Average
DER s TER improvement
DPER vs TPER
improvement
improvement

Mechanical Vent

£ I s 3 & £ 5 T

& g s H H = 3 3 H £ S8

H H H b3 H = £ F 23

g 5 | s - SR B £ LR

& & 5 H 5 & = H £ 3 £
= 3

Numbers UValue UValue  UValue  UValue UValue UValue UValue UValue  UValue (litres)  (kWp)
Apartment
nsHp various | 1.1-10 | 1.20 1.20 017 | o000 | o008 013 | 009 0,09 | Mitsubishi Ecodan PUZ WMEOVAA 3 WA | WA | v | 1as || Balanced-mvkR | sss | 1669 | 317 | e1ss | 2141 01
CommunalASHP | various | 11-10 [ 120 120 017 | o000 | oos 013 | o009 0,09 Communal ASHP - C.0.P 3.2 3 WA | WA [ Na| s |- | Belanced-mvHR | 69.86 | 3868 | 317 - - -
Communal GSHP | various | 11-11 | 120 120 017 | o000 | oo08 013 | o009 009 Communal 6HP -C.0.P 3.0 3 WA | WA [ NA| a5 |- | Balanced-MvHR | 6646 | 3186 | 317 - - -
Shoebox various | 11-10 [ 120 120 017 | o000 | oo0s 013 | o009 009 Kensa Heat Pump $3-P0K 3 WA | WA [ WA | 1es | | Balanced-mvkR | 4859 | 423 | 317 | s126 | o4 o1
EASHP various | 1.1-10 | 1.20 120 017 | o000 | oos 013 | 009 0,09 NIBEF470 3 WA | WA [ v | 1as || Balanced-mvkR | 6198 | 2311 | 317 | eess | 3232 01
ASHP+PV. various | 1.1-10 | 120 120 017 | o000 | oos 013 | o009 0,09 | Mitsubishi Ecadan PUZ WMEOVAA 3 Na | WA [ WA | 185 | 246 | Balanced-mviR | 69.40 | 3900 | 317 | 7333 | 4s7s o1
iCommunal GSHP+PV| various | 11-10 | 120 120 017 | o000 | o008 013 | o009 009 Communal GSHP - C.0.P 3.0 3 WA | WA [ Na | 185 | 246 | Belanced-mveR | 8037 | 6139 | 317 - - -
Shoebox-+PV. various | 11-10 | 120 120 017 | o000 | oos 013 | o009 00 Kensa Heat Pump S3-P0K 3 wa | WA [ na| es |- | Balanced-mveR | 646 | 2979 | 317 | 6334 | 2658 o1

s have been modelled - 1 of each fiat type and 1 house
Element U Values _ Description
External Wall
Wall Type 1 047 igh Borough Council: 102. 110mm, Unilin (Xtratherm), ECO/CT fullfillinsulation, 100mm, Tarmac Topblock 3.6N, Plasterboard on dabs,

Ground Floor
Floor Type 1

o008 igh Borough C 200mm, EC0360 MA, DPM 1200 gauge, Mi

External Roof (Pitch)

009 A Layer + Timber Batt or Equiv + Timber Battens, Vapt 3 equiv, 12.

External Roof Flat) 009 |150mm ECO360 MA or equiv, 125mm ECO360 MA + Timber Battens, 12.5mm Plasterboard

Windows 1110 [Triple glazed low € and argon filled windows with whole window U-value of 1.1 (lats), 1.0 (Houses)
Roof Window 120 [Double glazed low E and argon filled windows with whole window U-value of 1.2
External Doors 120 [solid doors with whole door U-value of 1.20
modelled.

communal AsHP
(GSHP option - Kensa Heat Pump $3-POK
[EASHP option - NIBE F470

Primary Heating. B

Heat Emitters = [Radistors
Controls ~|Controls to be confirmed - Programmer and two Room Thermostats
nshe, EnsHp & delled- 1.18KWh/day.
i .
HW Cylinder 1.85 kWih/day oss).
Mechanical Ventilation - 5,
Air Pressure Test - [Biower Door Method - 3 m3/ne/m2
Renewables .
Cooling A
Lighting ~[13W power, S0Im/W efficacy
Electrical Tarlff - [standardtectriciy
Shower - ewctric, symin
Construction Details - |ns recommended by Eastiegh Borough Counci

19.05.2023

Onbehalf of the

Sign Offof detals

contractor/client

(o behalf of SRE)
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Appendix C — Less feasible LZC Technologies
Biomass Boiler

Biomass boilers generate heat from the burning of renewable or ‘waste’ biomass. They require a regular feed
of fuel and regular heat demand to operate efficiently. A flue taller than the surrounding buildings must be
incorporated into the design to minimise air pollution impacts at ground level from particulate emissions.

The use of a biomass boiler system to supply space heating and DHW has been deemed unsuitable due to the
high level of particulates emitted from their use and the mix of uses and user profiles on this site. The use of
such a system would negatively impact the air quality of the surrounding residential area and open spaces.

Wind Power

Wind power is a developed and productive method of renewable energy generation, however, the main limiting
factor to its implementation is opposition at a local public and local government level.

There are also technical constraints with the Proposed Development, being in an urban location, sheltered
and surrounded by existing residential developments that would make the system technically and socially
unviable.

To generate a meaningful amount of electricity, large-scale turbines are required which have noise and the
visual impacts for the local area and inappropriate for this residential scheme.

Solar Water Heating

Solar Water Heating (SWH) can be used to offset a proportion of the domestic hot water (DHW) demand within
a building and operate well with other electric based hot water systems (heat pumps and immersion).

However, due to the reduced DHW demand at the Proposed Development it is likely to provide minimal CO.e
emissions reductions, while taking up roof-space, better utilised for photovoltaics.
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Appendix D —SAP10 Outputs — ASHP + PV option

Full SAP Calculation Printout
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Full SAP Calculation Printout
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40 = 42 WY A3 6154 .z 174258 15 0T 15.01&7 7 18 m212 EL R AL] 412877 1B (d2c]
dwwrage daily hot weter e | L3tresdey ) B_E111 (43)

lan Fak Fr Apr Hay Jur Jul e Sep D=t Nicra D=
Ouily hof wwter oee

TA_NPEL 730321 AT E7.THEG [ o] LY 2. 718N B1.1TH [~ ALY TR 9. 1eA] T1.1EEL TATTIS (#4)
Erergy conte L10. =S Lol EFEE  13E.4THD Bl THET 07 G 77.11a1 5. LFE TA.THE | ke 5 ) 15D 183.m1 117 0043 (¥5)
Erergy content [snoual) Total = Sum{dSjm = L1M_ELSE
Dintribetion o  (46)m = @.15 z {45]m

17.TATR 15. 5547 LE. 3717 1. FLF 13.1m5T7 11. 5555 11. 37 118513 1330S 14,1190 L%.41%1 175511 (&5)
hater storage lana:

Store wsluse 1% (47
1) If menefscturer declsred loan factor Lu knowm  (bidey): 11820 (48]

Tesperature factor from Tsble 2t B0 (43)
Estwr [45) or (S4) in {55] B.EITz ()

Total storsge losa

197513 17 . BELE I§. 75K 19.1Le0 19.T512 19. 1163 IR 7502 1973512 19160 19.7%12 L#. L1163 197512 (B6)
If cylirder comtaira dedicated walar wicrage

197512 17. BELE IR 75102 19.1LER 197512 18, 1183 LR 75102 19.T512 15 1LER 15,7512 LE. L1Eg 197512 (27)
Primary loan 113814 11.3111 213834 111 T 3BE14 135138 233034 ki ) 13 _LLIN I3, 3834 211.513% 1.1 (%)
Comhi Loay [ ] 0. sa oL [ ] [ ] 0. sa oL [ ] [l 0. sa F - [ ]
Tofal hewt resuired for wwter beating calcolated tor esch menth

LEL.E318 LiZ. 5580 131.400 188373 iLE- - ] L1N.THL] 1LE.Z23R 12X TaE L3 B3 LIT7.0434 144 4818 100 _GEGE (B3]
WaiiRS [ 0. SsEd ER-- ) [ [ 0. SsEd ER-- ) [ 0 Edd 0. SsEd R B (Els]
P divertesr - . a0 = 0. D -0 i - DD - 0. DD = 0. D BN EUM ) -0 .30 = 0. D B -3 (GIb]
Zolar input [ ] 0. 2Ry R [ ] [ ] 0. 2Ry R [ ] [ip e ] 0. 2Ry R B (Blc)
ZHRS [ 0. SsEd ER-- ) [ [ 0. SsEd ER-- ) [ 0 Edd 0. SsEd R [ ]
Outpet from w'h

LEL . 1N L4Z. 550 131450 12173 L1 E23 L1N. THL] 1LE.Z38R 133 TS L% EM3 LIT7.0434 144 4810 1 GRS (4]

Total per year (Hifpear] = Sumidlm =  LO&S_ZEE (B4)

L1Tatsl par pesr [kidh/yesr) 1848 (4]

Electric showwer(s)
L B 51155 L. L5552 54523 53,181 1.\ =523 53.SLEE B SE.RIE S7.EAI1% (Eda]
Totsl [nergy used by instastenscwn sleciric showwsrcin] [ddh/yesr) = hsiidsje = B _ETRS (da)
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Full SAP Calculation Printout elmhirst

Hewt gainy trom woter heating, kb morth
B 500 TH.40LE [ v | TP.S0A0 Tr.ITIE T1. 51 1002 TA_NE1E T E11% TE. T H1.3518 EP.THE (D)

rtarral gudine (uss Tshle 5 snd Sa)

FMetabolic guisa (Teble 5], Waitn
1sn Fab

L Apr Hay Tun Jul Sep Dt L Dec
(R3] 43 ELES L4 419F 1431.415 142 ALEE L4 4LEE L4Z. 419%F 141.4159 14 HLES L3 dLES L4 419F 1431.415 L2 ELEE (D]
Lighting gadns [calculsted in Sppendix L, squation LB or LSa), slio wes Table %

L43_HI1% Lid. 3OEE  148.82111 150 5FE L43._E11% ISE.55F8  145.2111 147 _m113 LE3 DR L5 3HL] 151 9558 149 _B11N (&7])
Applisnces gpainy |calrulssed in Apperdis 1, ssustios L1% or Llla), alno wee Table 5

209 EmFR 2134095 I7E.SEEA 1634513 JMa.TMT 21X.315%F EE.E18S I0G_ 5208 214.3E16 219 T2 4F. SHEE I6E.1L19 ()
Copicing gainy cslruls@es in Appasdis L, sgustios L1% or L15a), aluwo ass Tshls 5

172410 17,242 172428 IP.2IE 172430 17, 2408 7. 24239 k] 17230 17 242 172428 IP.ZAIE (BA)

Pumpa, fann 230 0. b3 L [ ) [ ) 0. Disad oL i ] [upyis e i) o, o3 L [ ]
Loassn #.§- eweporation (repetive values] (Table %)

~L10 G058 -L13.50EE  -113.93%0 -110.E058 -100.00%0 -10B.E0SE  -113.91%9 Q10 G0SD -LQ3_EOSE  -LIN.EISE -113.9353  -110.E0EE (TL)
Water hewting pains [Tshie %)

LIA. ELSE  L1G.6694  110.37H]  Q1O7.&906 L. ELET R r.917T8  IM_FTE  LG.E2I9 18T 1EAS 1LY 117 B8 (T2)
Tetal imternal geina

Gl EGEE  SIO.TRAT  DEd. SE04 HIT.ESTE 3ER.ENTE W1 EEEE 131,301 1.1 SMO.EL14  SEL.7VRE SEILLEND DR ELEE (T1)

G Solar gadne

[1an] Aran Salar flux 3T ELra
ml Takls Ea factor H
Wi'm2 Table &2
Rertheant Pl L1.2139 W TTeR 9.334 [(T5]
3. PR ] E2.DRT (T7]
M. TEEL 0. T SH.E25E (TE)
] A_TSE0 (ELY
L. DB 1. 2008 L. GEES (E2)

Solar gadna LIS.B5ET 216738 E21.T4NS 40N O3 AET.TLEG  AEE.TTE] A0E.NIEZ 4DALGER 051.383%  ZET.1SRE 0 143,318 11%.EeEL (ED)
Total gadne TE_1T1% BRI ABET  B25.5458 PS_EEEA  1R1S.TMME  1R1D.SEPR BPI.MI1T EGM_3711 BEE.OLDS B3N PSR T4 DEGA TLE.ESE11 (B4

7. Mean interral tesperature [heating ssassn)
Temperaturs dering hesting periods in the living sres from Tsble Thl {CJ Al ]
Utdilination facter for gedne for living sres, nil,s (see Tshle Do)

lan Fat mar Pay Tun ul Ap sep oot L] Dec
tau L37.THIS  L3E.1EAT 18RI 118.523%  LIGUEQEE 102.GESE 1LL.9ESS I1OO4ET 121534 LIBLSORE 1133 1L RS
alphs [ 1 L2 [ -hRE ] B. 2387 [ A [ 10 B.5X24 E.5124 [ 85 [ By [ 1. B.31% [ B |y

util Liwing ares
e DM 500 LT 9.TIES 0. 0T L] 0.GLES MRS .98 9570 (8]

Lawing 18 4133 10. Hoa 2B, TS 3. L 1@ PN 6. %A1 21, 3 35 R 10 . 10, GO 2E.G1H2 .
Fon living 19Dz . 1N 2, 1R .75 2. eA1% . 6531 IG5 . el 0. Bl . 5727 2, 1008 R.BETE
24 7 18 [} L] -] 4] 4] L] a [} [} L] -] 4]
M08 3 Ll a ] ] L] a L] L] Ll a ]
L] s L a L] L] L] ] ] ] L a b1}
HaT 18 B0 0. SEg .71 B DL 1@ DEsE 1. 54A1 21 3 35T 10 PR 10, 0 3@ a1 N ATIE (7]
Th 2 1a3.411 10, f4id 2d. % o R 1. 513 0. 853% 2, G35 5. Gl 10 . 5T 0. 8303 2d. 45T AT (E)
util rest of houss

[ 8- 1] 0. vER [R5 -8 rrEl a.ea1n B 4TAR .1113 [ 4 [R5 R ] 0. 9074 2.5 (E)
HIT 2 1. FEET 0. 1Ly ] .ETE1 el WD ELY 6. 8231 2, G55 5. il 10 . SN 1. 5727 23,0188 31405 (5R)
Living sres fraction fl = Living area § (4) = 2.1831 (W)
HaT 19.¥11 0. 15 . a1 IR G R.eTTe 0. 65431 b ah 3. 695T 10 B 1D, EBEE 2, MTL 1NN (E2)
Temperature asjusteent [ ]
mSjunted HIT 18.¥11 0. 1058 2@ 4382 o 1@ 6TTE 0. 5541 28, G 3. 0ET 10 . B 10, HDSE 8. HTL IR.1IE (E)
0. Spmce hewting mequiresemt

lan Fat e Apr Hay Tun Jul Asg Sep Dct Nicre Dec
Utdlinstion [ =] 0. (Bl B B H. 4T .11 - BGEL [ 0.1511 LN Lo B.FES (]
Userful gaisa TS, B3D.TIZE EORLAITY  BES.EMS  TILLDLES  AEZLEETR IS IW.DET  SI3.TSRR TIZOAAME TID.S1ST TIALDMIR ()
Ex® twmp. A L3S 4. L33 14 1 10, pOad T, Lddsd A5 (D

Hewt loax rute W
1037 5083 1373.0847 11450008 . PEFG 2 TIA.SSED 43,19 146104 k|
Spmce haating kb

[}
¥
i - i LA 11 T 14 EE LE . &b 18-
¥

-INFE  SIG.ELT]1 DOE.DEET  IOTT. ARG LA EE (BT7)

A19.TE1E 203,15 191.70%H1 201878 [ M kL) [l o 0 I [upy- ol EELETT TR 2. ETE (Dls)
Space hewting resuiressnt - total per yesr (kishiyear] LTI E21E
Sclar hewting kéh

[ 0. e L 2 33 3 33 [l o 0 I [upy- ol [Lp L O_ER (DlE]

sclar hewting contribetion - total per year [kh/yesr) 2.
Spmce heating kb

A19.TE1E 203,15 191.70%H1 201878 [ M kL) [l o 0 I [upy- ol SN LETT TR 2. ETH (Dlc)
Spmce heating resuiressnt after solar comtribetion - total per yesr (khSOpear ) LINT.G21n
Spmce hewting per md {akc) F (&) = 145242 (5]
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Full SAP Calculation Printout

Fm. Crergy regulr - L heating ny 2 dncluding micrs-OHF
Fraction of spsce hest from ¥y [Table 11) a.0N0 (A1)
Fractios af spsce kest from madin lrII:-l:l.:l L E [IM1)
Efficisncy of main wpace haating sysitem 1 (in E) JH0. 18 {3 )
rfficisncy of main wpece heating system I (din Ej B (3T)
Efficimncy of ¥ ¥ nyntem, K [0 -]
Jan Fab B Apr Hay Jun Jul g Sep Dct e Ouc
Space heating resudresent
419.TE1% AN 1SR 191.705E1 291970 H_EE1S [Lp o e [ O D ENEETT AT .SEE] 442 _BITH (5]
Space heating rificimncy {madn heating nystem 1)
2401836 243 16N 31.18R 411880 240 1020 [Lp o e [ O 3 43 1IN 34118 EE W U rd B
Space heating tuel (madn heating system)
LEa_ 7% L1 5585 TR.1188 _NL1E 1. E53E [Lp o e [ O D I, 1501 131 . 07T N2 1468 (X11)
Space hewting sfficiescy (madin hesting system )
[ 0. dd R [ [ [Lp o e [ O D [Lp o e [0 R
Space hewting fusl (madn heating wystem I)
[y o) [Lp . ] [ [ [Lp e EN- ] [ [upy- =) [Lp ] EN- [N
Space hewting fusl {secondary)
[y o) [Lp . ] [ [ [Lp e EN- ] [ [upy- =) [Lp ] EN- @ | XLE)

Hater heakding
Hat#r heating resulrssent

LEL. 31N LiZ. 5530 1514500 1344272 L1320 L1N.TEE] 1LE. 2387 1Z3.Trs 11%.EB43 117, 0424 1448010 e DGl (EA]
pfficiescy of witer hewter 199, 3358 [ ILE)
[117)m L5d. 2953 LS. 5551 193,550 153, 5953 L5d. 253 LS. 5551 193,550 1535953 L5 . 2953 LR, 5551 193,550 15892953 (XT)
Foml tor weter heating, kidh/'masth

B4 TETY T TR TR AR TR0 L. 0 B2, TR 51.31F EA_AL4Z 4.0 T1.5924T 5. TR EI.FFHE [ ILR]
Spmce cooling fuel resulressnt

[1ZL)m [ 0. dad . 2 e [ [l o g L] [y [ oS SN 321)
Pumpy ard Fa 254010 15, %184 264118 Fh.2EE 205 4010 FL 264018 354NN 1% . L2208 I, AELY 254304 5. 4NIE (1)
Lighting 1. el . THLE 24.1139 17670 10.&51% 11.1%04 11.45K1 151873 11257 17 . HEEE 11.1581 .Y (T3]
Electricity gerersted by Pin [Appendix M) (regstive guemtizy)
[3X0mjm =41 T2} -0 178 -@T.3TEL -Gl 4IEE -1ET.METT  -10.ETAT - 180, D - TLTH =05 a5l -0, 5197 -8E.31%3 -Fi.G0%l (I1da)
Electricity gersrsted by wicd turtdnea C(Appendiz M) (neprtiss qusstity)
[1¥a]m [ 0. dad . [ [ [l o g L] [y [ oS B (IHa)
Electricity gerersted by bpsro-slectric gessratorn (Appendiz H) qu-tln -'u.tl.l:r:l
[1X5njm [ 0. dad . 2 e [ o g L] [y [ oS B (15w
Electricity used or net elsciricity generated by sicro-DHF [Bppendiz H) 1[“]*1“ if net generation]
[1¥5c|m [ M -] [ R N [H -] M -] [ ] N [ [l ] [ N Q. (F15c)
Electricity gererated by Pia [Appendiz M) (regetive guamtdsy]
[130k]m ~10. 04 -IEVSE -GS0 AE1T -BALSREd -LIDOSLEE -101.3E0S  -1L3LIDE] -BMLATRE -TLOEAIY 43 ESEd -LELAERY -1RUBDEE (E13h)
Electricity gersrated by wicd turtdnes (Appendix H) (negaties suastity)
[18E|m [N -] [N ] N [E ] W] [ ] N [ [l ] [ N Q. (ZMb)
Electricity gersrated by bpsro-selectric gessratorn (Appendiz B qulth -.l.l.tl.l:r;l
[1X5kjm [ 0. dd R [ [ o e [ O D [Lp o e @ ([ 1%k
Electricity used or net elsciricity generated by sicro-0HF [Sppendix H) ﬂrng.lti'\ﬂ- if net generation]
[1XEd}m: [ 0. dd R [ [ [Lp o e [ O D [Lp o e @ ([ E15d)
Anruel totels ik ypear
Spmce hawting fusl - mmie wyutes 1 TIA.TTIS (T3}
Space hewting fusl - sais ywbes 1 2.0 (X13)
Spmce fusl - . . | FL5)
Cfficimncy of witer hester 1995953
Enter hewting fusl used BEI._TE1D (XLE)
Space conling fusl 2.l (21)
Elmctricity for pusps mnd fanu:
(Ba in-use factor = 1.18@8, SFP = @.913)
mechanical vestdlatios ﬁm {SFF = 2.1} J1L.T9I8 (Z3%w)
Total mlectricity for the aboes, bdh/yesr J1L.TRIR (¥11}
Elmctricity for dightang dcalculated in Appensdz L) 1695255 (03]
Enerpy waeing/pesaration technolopies [Appendices M N @na Q0
P¥ germration -LEEL.SPRE {E13)
Wind generation [ -
Hydres-alectric generatios [Spperdix M) B (XIS )
Electricity gererated - Bicro O8F (Appendiz K] [ -
Appendiz § - specinl festurss
Erarpy woeed or genecated -0l (T3]
Crerpy e 2. (217
Total deliversd snergy for all ussn LIND_SE1% (XIN)
Lis. Carbas - haating uy ircluding micro-CF
Erarpy [minuion tector Do wndoea
k! yaar b 02k kg 02/ ymar
Spmce hewting - main syviem 1 T14. T8 0.157% 112 K178 (1)
Total 02 sawscioted with commenity systems [ T
Watwr hewting (other fusl] L. TE1S 0. 143y 1ZL.527T ([54)
Erergy for instastsrscus electric ahoseria) L ETED B.111 BL.ILES (Dia)
Spmce mnd wwter basting I3 BE54 { 365]
Pempy, fann asd electric kesp-tot 1117918 [ F 13455 (38T)
Enmrgy for lighting 195258 0O 1441 DR [ 5EE )
[rargy wwingfgensratios techaologien
F¥ Undt electricity used in deslling -7 . 0.1 =134 . T
P Urdt slectricity azporfsd ~T54 101 B, 155 -5
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Tefal -119. 5318 (3E]
Tetal COX, kgl year 1NN 205 (I7)
EFLC Dwelling {erton ODioxide [minszion Fate (OER] L.E28 (1)
Lla. Primary srergy - Inddwidusl ing wyntemy inclusing micro-CHP
Cnprgy Frissry srergy factor Frimery snempy

kidh/ ysar b D02/ kW kidh/ year
Spmce hewting - madn sywtem 1 T TP 1,588 115247189 (Z7%)
Tetal C02 saszcisted with commenity syskems B (471)
Katar heating dother fusel) BGI.TE18 1,531 LI13.1L7T7 (I7H]
Crergy for dnstastsrscsus electric showsru) L ETRT 1.5141 FO2.OLTE (ITEa)
Gpate and water hagTing 2445 SERT [(ITF)
Pempn, fans and electric keep-bot 111.7318 15128 ATL.EERG N1}
Ergrgy for lighting 1695256 1. 5538 4104373 (1)
[nergy nving/generatios technologles
Py Undt electricity used dn deelling Errs | LY 1.4851 ~L1IE7 .S
F¥ Umdt electricity sxportsd =T 1016 0. 4625 -4l T7I4
Tetal ~1TES.ZPSE {3N1)
Total Primsry mergy kih/year 25E7.ELRE (28E)
Duwliing Primsry seergy Rate [DPER) 233380 (A7)

LAF 10 WOROIHLLT FOR Mew Build (As Deslgres) [¥ersion 1.2, Februsry 2021}
CALOULATION OF TARCET EHISSIONS

L. Owerall deelling charscterinticn

hres Starey height ‘ol L
{md} qm) qml}
Ground Tloor E1.TH (1b) E . 4008 [Ib) L 150380 (1b) -
First #loar T (1) E .7 [Ic)h - 114210 (1= -
Second Tloor e (1d) E Z.0008 [Id) L .l (1d) -
Tetal floor ares TFA = [lajs{Db]+{Llei+[1di={Te]. .. [In} 1154380 [}
Dwwlling wolume A}l Be)+ (B o[ ddhad3n]. .. [In) = aT9.9210 (%)
2. Wentilstios rete
=5 per hour
Humber =t oper oRLSREGL | 2.D200 (Ga)
Humbar =t oper tlusn o= Qo (k)
Humber =t ¥ [ Flusa to clowsd firw | = 2.0 (G
Fumber ot flusa stisched fo wlid fusl boiles - O ]
Fumber ot flusy sttsched fo other heatar N D000 (]
Fembar of blocksd chismsyn = e (if)
Fumber ot intermittent sstrect tasa 13 = 3.l ([Ta)
Fembar of pasnise wemtn 18 = Q. (Th]
Fember of flusless gan fires e [
Bir changes per howr
Iefiitration fus to chimeeys, flusy snd fara = (Sa]e(Bh)e[Bo)e[Bd o] Sn)e (BF 1o [bghs{Pa)+(ThI+[Tc) = P R S 2.1419 (E)
Preusure teat Fen
Preusurs Teat Method Blowwr Door
Heavered deaign AP 5.E (17
Iefiltrafion rote @318 (1m]
Fumber of siden sheltersd 2 [13)
Shmlter factor (@) o= 1 - [B.875 x (19)] = B.ESMD (:)
Iefiltration rate sdjsated to Snclude skelter factor [21) = (18] = {28} = Q. EME (Z1)
1sn Fat T Azr Fay Jur Jul Ap Lep ozt vy Dec
Kired npewd B 1E E R EREE- -l A L3 L. BOsE2 1.8353 1. Tl L) 4. 1E EES ] AT (X2]
Wird tactor L.Z7 1.3588 1.219@ L. 1330 L0750 [ R [-rst ] 1. s p 1.11%98 1.17H0 (Xm]
Adj Anfilt rate
[ st ] 0.417% [N BT [ ] B.1171 w1173 [ L [LE ] 0. 1598 BATE? .3 (I3b)
Eftective BT B.5E71 [R5 [-8"+49 a_nsdd H.5281 [-RA4 0k ] BT 0_%55E 0. e [ B.57TE (F5]
1. Hewt losnss ssd hes® loes parsseter
Elmmmrrt Crzaw Dpanings Ntiran W mlus &=zl E-wmlom &z K
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Full SAP Calculation Printout

u ul ml W2 WK k1/mIK KWK

TIR Opasus door ERT ] 1. 200 2.1080 [
TIF Opening Type [Ua = 1.38) 19, e 10458 B3 [E)]
Roof Hindow B 15 1.4151 LR (x7a)
Hewt Loan Floor 1 AT TR 0118 5. EATS (Zan)
GF Usaheltersd Dd 4.2 11,2188 AT B 1 77258 (Zn)
FF Usahaltersd Dd BE. [ R 17 B .1 A_nLEn (Tn)
Oormer Wallu L3 .0 LR LT LT (zam)
2F Usahsltersd Da 26000 16 B LT LR (zam)
Extwrnal Reof 1 L3 61 B, 150 10, 148 B. 1188 11284 [ ]
Flat Foof Dormer 1. 300 ER ] B 1188 a_ruim )
External Rsof 3 1. N 11,0 B 118 1. 3% (£ ]
Total net sres of sxternsl slssents Msik, =2) ] (1]
Fabric beat Loas, WK = Sum {A x U] [3E)... (M) + {13} = 25 (3]
Party kull 1 120 [N .m0 (]
Party kall ¥ 13 B LR 2 masa (x)
Party Wall ¥ 1D, B 0 LR (m2)
Thersul mann parssster [THP = Cm / TFA) in k1/e20 ITd_ Rl ()
Lint of Thermal Bridges

EL Clemart Lengzh Faul-value Tatal

[2 Other Lintels {iscleding other stwel lintela) 14, 150 LX) LR ]

£l 5311 11, 1509 LX) X4

[ dash 51,2000 LX) 15043

£% Grousd Floor (normal) . B0 @100 1.200a

05 Intwrmsdiste floor within o dSuslling L. 3000 &.ae0a LR

ELN Farty wall befween desllings 11 B0 a0 LR

ELE Corner {normad) 11. B LX) 1.2439

B Flat codling L, 420 22002 LEAL]

M Roof %o wall {(rafter) L. A2 @000 LEAL]

FL Party wall - Grownd floor 1. L4 @.anma 8512
Thermul bridges (Sem[L x Pui] calculsted uning Appesdiz K) 19,3913 (6]
Podnt Thersal bridges {Ma) = LN ]
Total fabric beat o (33 + (38) & {Ma) = E2.T218 (37}
Werrtilatios hewt loaw calculated sonthly (s = 0.33 = (1% = (3}

1sn Fat: P ngr Ray Tus ul Ay sep ot icra Dec:

[18)m M1 BLIFSE SLLUITL S2LANE 210 SIOIGGE SRLNNER SLSENS S1.NIED SRLAFN N1 S1.I9N (M)

Hawt tranefer costf
1179518 LIT. @377  1LE. 7R 115208 1145118 113 E37R 113.8378 110 38E4 L1410 L14. %51 1154584 11L& F (1)

Mwrape = Sumi¥)m § 12 = 115 T185
1sn Fak M- g Hay Jun Jul L Sep D=t [Nicra 213

HLF L. EaTn 1.30F51 1.9304 [~ -9 BTl 05758 [-B-Fr ) [ 8-k [ - 0.5871 . 3E0a B.FIT1 4]

HLF {sremrage) [ -

Oays in mant n L pil 1a n i 11 n 1a 11 I n

4. Water heating eserpy requirssents | kshiyear)
A DoCUpEnCy 2B [42]
Hot warter mage for mizer showers

TL.8PEL o s [ BE (2125 T 1508 . LR BL. TR SNt ] L b ] . 20 TL.TRIY (42a)
Wt warter caage for beths

L. 0REZ 0. E14E 25947 3. TEEd 17 .1 . 1741 2. 0387 355 DEIE 17 BT I8, T4 289724 .71l (42E]
Het warker caage for cther uses

LM 43 . 3T A2.61%93 .21z 172w 15 AT 15. 0167 PR 19.M213 LM AL 41,3877 &1 EadE (d42c)
Awerage daily hot wwter e | Litreasdey) 1515 (43)

lan Fak: P Apr Hay ur Jul Mg Sep Dct icre Dec

Oudly hot water wee

LS. AT L4E.TIAT  116.0FW 1M.FIP LI9.307E 0 L34 MR 121.0%91 IBG.161E 1W.17I LIZ. 4041 1411007 QI 4710 (#4)
Crergy conte  213.5018  234.0505  ELS.9200  IND.SGET LTALLGEE LSS ESEE 14T.9R0R 1S FL4E LED.-S151 LEG.BEW 3914189 159-MAIE (4]
Ersrgy comtent [sneusi) Toftal = TumddSjm = 21431947
Dintribefion loxs (48)m = .15 = (4% )=

14873 1o, e 13.253L IT.RIH 15.1250 139078 211575 I1.4112 14077y aF. 5 mar W.21%% s ()
Eater storage lowus

Store woluse 14T (A7)
a) If menetscturer declsres loaw terfor i koows  (lddbfdey) - 1 NSEE (4]

Tesperatere factsr from Table 3t B0 (4]
Ertar (493 or (4} in {55) B.TITR (W8]

Total storsge lownw

12 M7 . BELY 210747 2.1 12.EM4T 12,1850 230747 I.EMT 121088 1Z.074T 21.10em E.EMT ()
[f cylinder comtaira Sedicated wclas atorage

134T 0. ELLE 21.0747 .10 134T 13. 1850 210747 I3 W4T 13.15358 1Z.0TaT 21,1318 I.EM4T (37)
Primary loan 103534 11.20132 21,2834 .51 103834 12.512% 212634 fra -+ 125138 15, 324 21.5159 13514 (2]
Comhi Loam o 3 [L- b B o 3 [ 0. S b B [ 0 LR b @ BoEaE (EL)
Total hewt reguired for water teating calsulated tar sach masth

ITE.TLM 2461357 361.15T9 13715 219 11T LET. 454  194.130L 02 ¥51T  I8%.1AME IM0.BOLE  DAE.EEET ITI4TET (E2)

Wl -12. a5 -19.10LE DR ATIT -TE.TIM =30 2LET -10. 1M  -LE.BEZS -3 ISR -10 . E23s -18, B 278 -K.7960 (Gls)
M divertar - D3 -0, A -0, s - D - D32 -0, b ] - D3R -0 DR =0, A . 300 -3 (LIb]
Zolar inpurt o 3 [L- b B o 3 [ 0. S b B [ 0 LR b @ BoEE (Elc)
FEHAS LN [ E LN .m0 [ ] .m0 [ o] O . 2ede: o e B (B3]

Owipet from w'h
J4S_EL}E  2IT.IGAD  ZILABAR Q. DEIE  LEE.TETD  LOT.IMER 1TR.2ETE QN2 G934 LB 299 4385 FLELZTEZ Q4001817 (Ed)
Total par year (HibSyeer] = Sum{dile = 2479282 (E4)
LiTotal par pess (ki yesr) B (BA]
Electric shoswrn)

[ [ oL [ [ ) 0. doad oL i [ ) 0. 330 [l oL 0 Q.0 (Ea)
Totel [nergy used by instastacscen sleciric showerin] [kdh/yesr) = Sumiidaje = [ Y

Hewt gainu from water hesting, kébfmonih
L14.2411 L. 15l 130 . 42l B TRAE LM Rl G, S4LE BE. L1483 [ W L& | L - AL 1814500 I10.18E1 (B%)
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5. Infwrral gadna (nee Tebhle 5 snd Sa)
Metabolic gaisa (Table 31, stz
Jsn Fak i Apr Hay Jur Jul AR Sp Dot iy Owc
[ 08 L2 4LRE T2 419F 1414199 A2 4LRE L2 d0ES MEZ.419R 1424159 42 RS LEZALEE MZ.419R 1414159 D42 4R (BS)
Lighting gadns [caleulsted in Apperdiz L, squeation LB or LSa), slso see Table 5
LA D LED. 5320 145 &S 1583 1940 L4 ARG LH0, 1540 145 M85 BE L L50 . 1340 L4%, AL 150, Li 145 MEL (B7)
Applisnces gains [calculsted in Appesdiz L, sgustion L13 or Llla), almo wes Teble 3
IR 4EEE AN 4DRET  I7E.8E3T ISR 4N1N 4ELTT 2132155 BNLAIME J_D2EN 204 318 2I9.0THI AL SEEN JEE. 1109 (Ea)
Cogiking gaim {calculafed in Appendis 1, ssustios L1% or L1%a), alug nes Teble 5
17_BAME 17 3438 I7. 2433 FP_AE 173410 17 2408 17.343 P10 172418 37 140 7. 2435 TP 310 (i)
FPumpn, fana 1. 0 L. D 1. o3 1. 0 1. 0 0. 3 oL 0 0 B3l I R 1. 3003 O3S0 (Ta)
Loasen #.f. eweporation (negetive values] (Tabls 5)
~L10.9058 -10E.E0SR  -113.9159  -Q10.8058  -100.8059  -11EEWSE -110.9359 11008059 -1QN.BESD  -LOD.EER -110.93%9 110 8058 (TL)
ater heating paine [Teble %)
LS50 251E LSE. BT 1457l 181N L17 AE3 L3O, 103 115744 1194234 LIN.THEZ L11.7TH4  141.8344 1521350 (T2)
Tatal irterral gaira
GE.1LE GER.F1SR GIS.BM59 ELI.TIIT SEQ.3EI6 5EE. 13D SIE. S35 SET- 2B 55E.EET 575 THA ELL. 43 EM.TMS (T1)

6. Solar gadins

[3mn] Aram Salar flux '] FF kcomn aElra

ul Tabtle Ga Specific datm Specific detm factor W

Wm2 or Tshis &b or Tehis &c Tahiw 62

Kortheant 11.207 b.EI a_Taan b7 10.483% (TS)
Southeant ] a.Tasn D77 B DERE (T7]
South A 7521 a.Tasn D77 F5.DLIE (TH)
Rorthuant @ T 0. 7T .31 (EL)
Rorthuant [0 1.2 2,500 (2]

Solar gadns L340 1195477 4711331 SAE_1TS1 GES.DAIE SET.IGBY OSE.SOES SRI_I9H4L  SI4.E2E0 OTE. RIS ZOT.7A44T 159 _4E0D (ED)
Total gedna S FSIS 1990 407E 1197.LEE2 1ITL_G2EE 1387 B4 1245 55E1  1198.218 11 T21h 10EE.TAEE 953,027 BAL.DEER  BEOD.TYOR (M)

7. Mean intersal tesperatuce [hesting season)
Tesperature dering hesting periods in the living sres from Teble %, Thi {C) L300 (WS
Utilinatios fascter for gedne for living sres, nil,m (sse Tshls Ba)

Jan Fak [ Apr Hay Jun Jul g Sep Dt [icra Oac
tau TE. 1289 Th. S TR TP.TAEN 7. EHE TH. 13 7.1 Ti.FT0 TH. 41T I7. K TT.UEEM TP 15T
alphs [ 1L B.1E2E . LIE% a1 6.195T7 B.1%3] €. 2551 [0 25 B.Z111 BT & ITE2 &.1418
util liwing areas

[ [ B.9739 [ 15 [ e i) 0. 57351 24169 [ -3 0. Taads 0.7 [-B BT (BE)
HIT 13 e . 317 & A043 - - 1% _D2EN 0. ST R 3Rl 0 BEET . TEN 28,118 19 NG (E7)
Th 2 1a.eT 0. 3731 23,3011 .F1 101 0. 10 23, L2 .15 10 . FIeE 0. a1 20, Rl . mNTE (EN)
witil resf of houss

[ O, wl [R5 2_ESLD [ ek D.40ET 21135 [ % Ty D.G25E 0.%123 oIl BTG (H9)
HIT 1 1875148 19 1LS L. 500 19IPT 18.mIET 10, ST 20, 1L 5. 184G 10 . D19 15, L. M= 10.E283 (]
Living sras fraction #l = Liwing arwa [ (#) = 21831 (WL
HIT 19 B8 18, s L. S308 198414 1010 0. 158 3. 18T 3. 19T IE. 1734 10.%573 L&, 450 19.E11% (E2)
Tesperaturs ssjustsent -]

ajunTes BIT 19.BE16 19, L. G009 191 9.1 1= 0. 1998 B ] . 19T 1|17 19. 5571 L#. 45 19.@11% (¥3)

0. Space heating regquirssent

Jan Fak: Far Apr Hay Jur Jul A Sep DOzt iy Owc
Utilination 2. 0.5E2 AT 2_ENE B.T4T 0. 5051 B.H10 [ Crd D.E13% 0. ST [-B-] 113 B0 ()
Useful gaiea B2 B0 9055074 1DSD.QET L2GT.4EIE 9183411 SIDLEDE 4002104 420 BS1E STE.DLIE BB EM.SESE TWOTESD (9E)
Ext temp. EE=- 4. Dy SR LB 1L Toan 14, B LE. G282 15 4820 14,1330 10, L T. L3 43090 (W)
Hewt loan rute W
17334011 LEEG. 3G 1%3F.L1118 LITR IR SE.ELEE §1%.3150) L. A S SEN.1SED 18731505 D406 SES1 LTIL.TRET (BT

Spmce heating ek
GEI.FME 4TE.ATST B SEL 147 4Nl 17 G150 [Ll- o, S . [L ) LS5, TH8E 420 LET?  EEL.OTEZ (Sla)

Spsce heating resuiresent - total per pess kb year) 2R NS
Solar heating ks
[y ) 0. Do o, I [ ) [ [ oL 0 [Lys ) 0. b oL D [ R L
SZolar hewting contribe®ion - total per year [kEh!yesr) [
Spmce heating ek
SEI.FTMIE  ATH.ATIT  HLLSREL 147458 7. ELSE [Lp - oL [ O 330 LSS, TRRE 420 LETTY  EES.DTEZ (Glc)
Spece heating resuiresent afier solar comtribetion - total per year (ks pear] ra = 1k
Spmce hewting per =2 {mc) [ (E) = I5.IL5T (9

9m. Crergy resulr - I haating uy . including macrc-OWF
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ulmr Irst

Frection of spsce beat from main ayvkemin) L. D 331
Efficisscy of main wpece hanting sywiem 1 i{in Ej) 020 [ 1)
Ifficisecy of main apece heating system I i{in Ej . (3ET)
Efficisncy of ¥ ¥ nyntem, X .G ()
Jan Fat Far apr Hay Jumi Jul Aup Sep Dot INicry Dac
Spsce heating resudresent
GEI. T4 ATD.ATIT L. TEERL 147 . el I7.GLSE O, doad Fr [ [yt i) L5%. TH8E 20 LETT EES.PTIC (PA)
Spmce heating wfficiercy (madn herating nystem 1)
por ] FE. R 1. 3 fr ] 2. 100 O, doad Fr [ [yt i) o 1. Jeoa B2 [(TLd)
Spsce heating tusl (madn heating syviem]
TIA.TISE S89.734F I7E.119 153, T340 43.Til0 O, doad Fr [ [yt i) LEN. 7525 851,731 TEL. I (FL1]
Spmce haating wfficiercy (madn haating nywkem I}
2 0. S oL L] [ [l F 2 [y 0. Dis3d . . (TL1)
Spmce hawting fusl (madn hesting syvtem 2
2 0. S oL L] [ [l F 2 [y 0. Dis3d . . (L))
Zpsce hewting fusl (wecondary)
[N [l B [ [ [Lp FR-r 0 [upyc- ol [l . ] B (TLE)
Hater heating
Katar hesting reguiressnt
4% _ELIE 21T 15 ISR 2 _DE1R L _TETH LT7.ITEE  175.25TE 1. = LEE_ B4 298 4585 FLIE.ZTE2 I&T.1MIT (]
Ifficisncy of wster hewter TI. N [ ILE)
[117])m BE_ 1714 ST [ I LT EI_ 553 EL_1LEE O, B To . B T B TG | B D [ Lo . B TRl (TLT)
Fepl tor water heating, kih/manth
ZPE.FIEN 25E.3ME1 0 IPLL 40BN J40.5141 0 242.SERE 2IDITET ZIRLAIIL IGMLANTE 211.DRME 461121 SIS JELORIEL (3LE)
Spsce ccoling tusl resulressrt
[1Z1)m [ H -] . 2O E-N- ] [ [ ] LR L [ -] [l ] [ N Q. (221)
Pumps acd Fum T-EH1 E.5871 7. L 7. T-EH1 T. A% T.EL T-EH1 T.EEET T30 - T.EHE1 (1)
Laghting 3. e 4. 31331 Z21.014m 15.501% 12.M53 10, M5l 11.Z818 14 GIR% 19 OL4m &, F 20.178 EL.DRT (T01)
Dlpctricity gersrated by P [Appendix M} (regetive guerbisy)
[1XIn]m =42 5T -50. 0072 ~-BE. 9132 -Pl.G50E  -I27.1112 -LdD. 1N -30.999 Bl -r g =03 . IS =L, B -6 41602 -M.IET (I01a)
Ilpctricity gersrated by wisd turtdnes (Appendiz H) (negatiess guestity)
[1Ha]m 2 0. S oL L] [ [l F 2 [y 0. Dis3d . B (ITHa)
Dlectricity gersrated by rril-u ~plectric Flrlhn. ([ Appendtiz H] qultl.n -.l.l.tl.t:f:l
[1¥im]m 2 0. S L] [ 2 [y 0. Dis3d . B (Z0a)
Electricity used or net slectricity Fnr.rtd by micro-[HF [Appendiz H) :rug.lti'\n- I.F nllt peneration)
[1¥ic]m [N [l R [ [ [Lp FR-r 0 [upyc- ol [l . ] B (X0ic)
Electricity gererated by PYa [Apperdix M} (regative guamtisy)
[1XIE]m i L) ~4E. 4TI -91.734 -1 EEET LIRS SZEE -LEEOEESE -1 TERT 1SS EIRE  -104.DAEE -EE.7TRT  -28.4513 -17. 380 (Z13b]
Elmctricity 'Ir.r.ltﬂ by wWind turtdnes [(Appendiz M) (negative “Ltril
[1HE]= [ [ B [ [ [Ll R [ O D33 0. 233 R .S (XTMHb]
Dlectricity gersrated by hpdro-electric gessrators (Appendiz B) [segetive suasity)
[1¥E]m [N [l B [ [ [Lp FR-r 0 [upyc- ol [l . ] . (b
Elpctricity used or net slectricity generated by micro-0F [Appendiz M) {negaties Lf net generstios)
[1¥5d]m [ [ B [ [ [Ll R [ O D33 0. 233 R B (05d)
Anrmuel totaly ks year
Spmce hewting fusl - swis wyrtes 1 1183 TR (TL1)
Spmce heating fusl - main ayrtes 2 e meE (TL1)
Spmce fusl - ¥ SR (L%
Efficiarcy of witer hewber .
Katar hesting tusl used 2500 . 25T [(ILW]
Spmce cooling fusl a.maem (221)
Ciectricity for pumpe snd fems
Total wlectricity for the sbows, kih/yesr D20 (311)
Elmctricity for lighting {csloslsted in dppensiz L) IE1_TITE (TA1)
Cnergy aaving/pecaration technologies [Apperdices B A and @1
P gersration ~2ME2_#51 (F0)
Wind pereration QIR (X
Hydre-alectric gensration [Appendix M) . [ Z0%a]
Elpctricity gersrated - Micro CF (Appssdiz N) e el (21%)
Appandis § - specisl festures
Erergy naved or penerated -2.D2 [IM)
Erargy mad a.maeE (A7)
Tatal deliversd snergy for sll usen 4130.F31T Ik}
12s. Cartas - I haating uy e Iuding micro-CHF
Lrer gy Eminuion factor Dminniosn
ki yaar kg O3/ by 02/ yaar
Spmce heating - madn systes 1 118 . T7EZ 0. 3188 BET.BEl (D)
Total COR sasccisted with comsenity syvbsma B (X71)
Water hewting {other fusl} e B. 2188 LIS TPAL (304 ]
Spmce and wwter banting 1IN BATE {365
Pempn, fann ard electric kesp-taot [ 1y 11.H2EE (38T]
Erprgy for lighting I&I_TITE 0H.1441 FE_17EG (ER)
[rergy wawingfgeneration techrologliean
Py Undt electricity used in dwelling ~B050 . D 0. 188 -1Z1. 77T
F¥ Undt electricity sxportsd ~L1341 4711 AT - 156 1R
Total -1TA.BLIE |36
Total COR, kgdyesr IGL. 1131 (271)
EFC Target Carbos Ddowids Bmizvios Rets {TIR) g.1188 {371
Lla. Primary srergy - Infividusl beating syntess dincludsing mizro-THP
Enprgy Frimsry srergy factor Frimary snemgy
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ki year kg COI/EWh ki year
Space hewting - main aystem 1 1183 T2 1.1 1504 I [ I7E)
Tetal COOF sasccisted sith comsenity systems .G (471)
kntwr heating {other fual] 28T 1. 103 11E8_¥I7H (Z7N}
Spmce and warter hasting EREI_ELE4 (I7W)
Fumpa, fani and slectric ossp-hot [ i) 1.5128 1331938 (3H1)
Ererpgy for lighting IE1.TITE 1. 550N ITI.WiIE (3]
Erergy waving generation techrologien
F Undt electricity used in deslling -5 1. 4857 ~1ITH- &R
P Undt electricity ssparted ~1I4L_ 4711 O.4LLE -5TI.LLES
Total ~IESL. SR (3N1)
Tofal Primary snerpy kb yasr 1S MM ([ TEE)
Target Frimsry Cnergy Fate (TPLR) 47.Fr0D [ZAT)
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