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1. Executive Summary

The Application

This Revised Energy Strategy has been prepared by Hoare Lea on behalf of Avanton Richmond Development
Ltd (‘the Applicant’) following further amendments to the proposed scheme for the redevelopment of the
Homebase store at 84 Manor Road, North Sheen (‘the Site’).

Policies & Drivers

This document summarises the pertinent policies and requirements applicable to the Amended Proposed
Development. Of these, the principal target is to achieve ‘zero carbon’ for the new build residential aspects,
corresponding to a 100% reduction in regulated CO2 emissions beyond the requirements of the Building
Regulations Part L (2013), and a 35% reduction for commercial areas, as set out in the London Plan (2016) and
set out in the LBRUT Local Plan (2018). The commercial areas are required to meet BREEAM New Construction
‘Excellent’ standard (where feasible).

Further, it is targeted to achieve a 10% carbon emission reduction for residential areas at the Be Lean stage,
exceeding the target set within the Draft London Plan (2019) for residential developments.

Approach

A sample of dwellings of the Amended Proposed Development have been assessed using Part L1A approved
SAP methodology. Non-residential spaces have been modelled using Part L compliant software. This has
provided the basis for the analysis of the designed building and the consideration of all applicable passive
design, energy efficiency and Low or Zero Carbon (LZC) technologies.

The assessment makes use of the Mayor of London’s Energy Hierarchy Be lean - Be Clean - Be Green, and the
cooling hierarchy from the London Plan (2016).

In line with current GLA guidance, carbon emission reductions have been calculated using the carbon factors
set out in the draft SAP10 guidance.

This energy strategy sets out how the highest standards of sustainable design and construction are proposed
for the development.

1.1 Be Lean - Passive Design & Energy Efficient Measures
Passive design measures to be implemented at the Amended Proposed Development include:

- Efficient building fabric and airtight construction, minimising heat losses and heat gains

- Optimised glazing performance to ensure good daylight to the spaces whilst limiting solar gains.

- Efficient space heating systems with zonal, programmable and thermostatic controls, with separate
programmer for hot water.

- Efficient low-energy lighting throughout all dwellings. External and communal lighting will be coupled to
daylight and presence detection sensors to minimise unnecessary use.

- Efficient mechanical ventilation with heat recovery which will limit the need for space heating, aid the
mitigation of high internal temperatures in summer months, and maintain good indoor air quality.

- Appropriately insulated pipework and ductwork (and air sealing to ductwork) to minimise losses and gains.

- Variable speed pumps and fans to minimise energy consumption for distribution of services

- Thermally broken lintels and balconies

These measures are expected to lead to a 10.2% carbon emission reductions prior to the implementation of low
or Zero Carbon technologies.

This represents an improvement on the Original Proposed Development, and the Amended Proposed
Development is expected to meet the draft London Plan policy target for carbon reduction at the ‘Be Lean’
stage.

1.2 Be Clean - Infrastructure & Low-Carbon Supply of Energy

The “Be Clean” stage encourages developments to supply energy as cleanly as possible. An assessment of the
energy networks in the area has been undertaken but has shown there are no networks in close vicinity to the
site.

An assessment has been carried out to determine likely implications of centralised energy distribution at the
development.

It is proposed to include full trenching between all buildings, with space allocation made for future district
heating pipework. Space allocation has also been made for future plate heat exchangers at the ground floor to
each building, and the pipework in all risers has been sized to be able to serve each building bottom-up in
future, in addition to the current top-down arrangement. A further space allocation has been made for a plate
heat exchanger at the ground floor near to the site entrance, so that a future potential district energy network
would only require one connection point. Pipework sleeves will be included through the building envelope at
the location of each future plate heat exchanger to ease future connection, should a viable option become
available in the vicinity of the site in future.

It is expected there would be limited benefit from the increased diversity that would arise from combining the
heating plant in one location, due to the modular nature of Air Source Heat Pump plant. Moreover, the
combined amount of Air Source Heat Pumps required would not fit in one single rooftop location on-site.

Full distribution pipework is not proposed to be installed for the following reasons:

- Increased energy losses related to the distribution between buildings would be estimated to result in an
additional 23.6 tonnes CO2 emission per annum

- Capped pipework provided, if never used, will result in additional embodied carbon spent at no additional
benefit to the scheme. It is also difficult to stop the pipework corroding/ deteriorating over time.

- The embodied carbon content of installing 700m of pipework would be significant as well, and with no
certainty this will ever be required, this additional use of resources cannot be justified.

This proposed upgrade to the futureproofing for a potential future distribution network has been made in
response to GLA policy, and in discussion with energy officers.

Please refer to Appendix K for further detail.

1.3 Be Green — On-site Renewable Energy Generation

The inclusion of on-site renewable energy generation has been assessed, and it is proposed to implement Air
Source Heat Pumps (ASHP) and PVs in the design. This is expected to result in significant carbon emission
reductions of approx. 45.7% compared to the Part L ‘gas boiler baseline’.

ASHP are proposed to provide a proportion of heating and hot water to dwellings, with top-up provided by
direct electric energy.

A PV array of 380m? (approx. 60kWp) is also proposed as part of this strategy, providing an estimated 10.6
tonnes of carbon savings to the site per annum. Please refer to Appendix G for further information on this.

1.4 Overall Carbon Dioxide Emissions Reduction

The development as proposed will deliver buildings which are very energy efficient, resulting in a reduction in
energy and carbon consumed by the site. It will target improvements over what is required by the Building
Regulations, and the London Plan targets set for on-site carbon emission reductions.

The CO2 emissions reductions are presented separately for residential and non-residential areas, as outlined in
section 9 of the GLA guidance on preparing energy assessments.
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1.5 Dwellings
Table 1 below outlines the anticipated CO2 emissions reductions and carbon offset payment. The combined on-
site savings and zero carbon target shortfall is used to calculate the carbon offset payment.

Regulated Carbon Dioxide Emission Savings

New build dwellings (tonnes CO2/yr)

Regulated Unregulated
After energy demand reduction (Be Lean) 390 217
After heat network / CHP (Be Clean) 390 217
After renewable energy (Be Green) 235 217
Regulated domestic carbon dioxide savings
(tonnes CO2/yr) (%)
Savings from energy demand reduction 43 10%
Savings from heat network / CHP 0 0%
Savings from renewable energy 155 35.8%
Cumulative on-site savings 198 45.8%
Annual savings from offset payment 235 -

Offset Payment Rate (£/tCO») £1,800

Total Offset Payment £ 422,885

Table 1: Dwellings Summary of regulated carbon emissions saving and carbon offset payment.

1.6 Non-residential areas
Table 2 below outlines the anticipated CO2 emissions reductions and carbon offset payment. The on-site target
is used to confirm that no carbon offset payment is expected for these retail areas.

Regulated Carbon Dioxide Emission Savings

New build Flexible Commercial Areas (tonnes CO2/yr)

Regulated Unregulated
Baseline: Part L 2013 Building Regulations 11 2
with SAP 10 carbon factors
After energy demand reduction (Be Lean) 8 2
After heat network / CHP (Be Clean) 8 2
After renewable energy (Be Green) 6 2

Regulated non-domestic carbon dioxide savings

(tonnes CO2/yr) (%)
Savings from energy demand reduction 2 22.4%
Savings from heat network / CHP 0 0%
Savings from renewable energy 2 20.3%
Cumulative on site savings 5 42.7%
Total target savings 4 35%
Shortfall N/A -
Offset Payment Rate (£/tCO2)
Total Offset Payment £0

Table 2: Retail Summary of regulated carbon emissions saving and carbon offset payment.

10.2% 10.2% 45.7%

400 l l

Tonnes CO2/year

SAP 10 Be Lean Be Clean Be Green
Figure 1: Comparison of regulated carbon emissions saving site-wide.

1.7 Environmental Assessment Methods

In line with LBRuT Local Plan (2018) Policy 22, proposals for commercial areas will be required to meet
BREEAM New Construction (NC) ‘Excellent’ standard (where feasible). It is the intention of the design team to
meet the minimum standards for ‘Excellent’. Please refer to the Sustainability Statement, submitted in support
of this planning application, for further information.

1.8 Conclusions and improvements on Original Proposed Development

Using the Mayor’s energy hierarchy, the strategy has been developed to ensure that the Amended Proposed
Development is efficient and economical, and the highest standards of sustainable design and construction are
proposed.

As shown in Figure 1, the Amended Proposed Development is expected to achieve an overall carbon emission
reduction of 45.7% compared to a Part L Baseline, in line with the requirements of the London Plan Energy
Hierarchy. This carbon emission reduction is achieved through a combination of energy efficiency measures
and on-site low and zero carbon technologies in the form of air source heat pumps and PV panels. It is
expected that a carbon offset payment made to the local authority will be required. The current estimated
offset payment is given in Table 1.

Key changes since the Original Proposed Development submission have been:

- Improvement to the carbon emission reductions expected to be achieved at the ‘Be Lean’ stage. This
improvement has been achieved chiefly from improvements to thermal bridging inputs. This has
resulted in an improved estimated carbon emission reduction at the Be Lean stage of the energy
hierarchy, meeting the draft London Plan (2019) target for carbon reductions at the ‘Be Lean’ stage.

- Improvement to the carbon emission reductions expected to be achieved at the ‘Be Green’ stage. This
improvement has been achieved chiefly from further detailed estimates of the distribution losses
expected to result from energy distribution from the centralised supply from building-by-building air
source heat pumps. Additionally, the provision of PV panels has been increased to maximise the PV
installation throughout the available suitable roof areas. This has resulted in an improved estimated
carbon emission reduction at the Be Green stage of the energy hierarchy, exceeding the draft London
Plan (2019) target for on-site carbon reductions.

In summary, as an improvement on the Original Proposed Development, the Amended Proposed Development
meets the draft London Plan policy target for carbon reduction at the ‘Be Lean’ stage and shows expected
improvement at the ‘Be Green’ stage of the energy hierarchy, resulting in an increase in the site-wide regulated
carbon emission savings from 35.5% to 45.7%.



MANOR ROAD SUSTAINABILITY
AVANTON RICHMOND REVISED ENERGY STRATEGY -
DEVELOPMENT LTD REV. 03

2. Introduction

2.1 The Application

This Revised Energy Strategy is submitted in support of an application for planning permission concerning the
Amended Proposed Development at Manor Road, Richmond.

2.2 Development Description and Site Context - Amended Scheme Summary

This Revised Energy Strategy has been prepared by Hoare Lea on behalf of Avanton Richmond Development
Ltd (‘the Applicant’) following further amendments to the proposed scheme for the redevelopment of the
Homebase store at 84 Manor Road, North Sheen (‘the Site’). A planning application for the redevelopment of
the Site was submitted to London Borough of Richmond Upon Thames (LBRuT) in February 2019 (ref.
19/0510/FUL) (the ‘Original Proposed Development’), and was considered at LBRuT Planning Committee on 3
July 2019. The Planning Committee resolved that they were minded to refuse the Application, however on 29
July 2019 it was confirmed that the Mayor of London would act as the local planning authority for the
purposes of determining the application.

Proposed Amendments

Following review of LBRUT’s reasons for refusal and discussions with Officers at the Greater London Authority
(GLA) and Transport for London (TfL), the Applicant sought to review the scheme, with the principle aim of
increasing the delivery of affordable housing through additional density and addressing other issues raised in
the Mayor’s Stage 2 Report. Initial scheme amendments were submitted in November 2019 (‘the November
2019 Amendments’) and increased the overall number of units by 48, primarily through the introduction of a
new residential building known as Block E.

Following further discussions with TfL and the GLA, it was subsequently agreed that further revisions should be
explored in order to deliver an improved scheme, without the need for this additional block.

The proposed changes are described in detail in the accompanying Design and Access Statement Addendum,
however, of particular note is the increase in residential units from 385 within the Original Proposed
Development to 453 within the Amended Proposed Development. This increases the total number of
affordable units by 39 to a total of 173 affordable homes (40% by habitable room taking account of grant
funding, increased from 35% as originally submitted). This increase in units and the higher affordable housing
provision has been principally achieved through amendments to the height and internal layout in appropriate
locations across the Site.

The proposed changes necessitate an amendment to the Application’s description of development. The revised
description of development (hereafter referred to as the ‘Amended Proposed Development’) is as follows:

Demolition of existing buildings and structures and comprehensive phased residential-led redevelopment to
provide 453 residential units (of which 173 units will be affordable), flexible retail. community and office uses,
provision of car and cycle parking, landscaping, public and private open spaces and all other necessary enabling
WOrKS.

As a result of the proposed changes, this Revised Energy Strategy has been updated in order to assess the
Amended Proposed Development.

2.3 Approach

This Energy Strategy follows the Mayor’s energy hierarchy: ‘Be Lean, Be Clean, Be Green’. This hierarchy shall
be the guiding ethos behind decisions regarding the energy performance of the building, and targets remain
unchanged from previous applications.

The Amended Proposed Development is assessed as follows:

- New build residential areas - Building Regulations Part L1A 2013: Conservation of Fuel and Power in New
Dwellings. These elements have been modelled using SAP methodology (software: NHER v. 6.3.4).

- New build commercial areas. Building Regulations Part L2A 2013: Conservation of Fuel and Power in New
Buildings other than Dwellings. These elements have been modelled using IES v. 2019.2.

- Inline with current GLA guidance, and forthcoming draft GLA guidance, carbon emission reductions have
been calculated using the carbon factors set out in the draft SAP10 guidance.

Specifically, to address expected the forthcoming changes to the London Plan, further information is provided
to address the following elements, as set out in the Draft London Plan (intend to publish) dated December
2019:

- Whole Life Carbon Assessment (submitted separately, in support of this Planning Amendment)
- Circular Economy Statement (submitted separately, in support of this Planning Amendment)

This documentation has been issued separately in support of this planning application amendment.

2.4 Definitions and Limitations

Definitions
The following definitions should be understood throughout this statement:

- Energy demand - the room-side’ amount of energy which must be inputted to a space to achieve
comfortable conditions. In the context of space heating for example, this is the amount of heat which is
emitted by a radiator, or other heat delivery mechanism.

- Energy requirement - the ‘system-side’ requirement for energy (fuel). In the context of a space heating
system using a gas boiler, this is the amount of energy combusted (e.g. gas) to generate useful heat (i.e. to
meet the energy demand).

- Regulated CO2 emissions - the CO2 emissions resulting from the combustion of fuel, or ‘consumption’ of
electricity from the grid, associated with regulated energy uses (those covered by Part L of the Building
Regulations).

2.5 Limitations

The appraisals within this strategy are based on Part L calculation methodology and should not be understood
as a predictive assessment of likely future energy requirements or otherwise. Occupants may occupy or
operate their buildings differently, and / or the weather may differ from the inputs used in Part L approved
calculation methods, leading to differing energy requirements.
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Figure 2: Amended proposed development ground floor plan.
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3. Regulatory and Policy Context

3.1 The Building Regulations
Building Regulations Part L1A and L2A 2013 edition, incorporating 2016 amendments

R Part L1A applies to new dwellings, and Part L2A applies to new buildings other than
dwellings.

The requirements are:

Criterion One of the Building Regulations Part L (2013) requires that the building as
[ designed is not anticipated to generate CO2 emissions in excess of that set by a Target

N ) Emission Rate (TER) calculated in accordance with the approved National Calculation
Methodology (NCM).

Criterion Two places upper limits on the efficiency of controlled fittings and services.

Criterion Three requires that dwellings limit the effect of heat gains in summer, and that
non-dwellings are not subject to excessive solar gains. This is demonstrated using the procedure given in the
National Calculation Methodology.

3.2 Planning Policy
National Planning Policy Framework, June 2019

& s The Revised NPPF came into force in June 2019 and replaces the previous NPPF. It

G o sets out the government’s strategy on the delivery of sustainable development through
the planning system. It places responsibility for policy making with the Local Authority,
who shall communicate their policies through local core strategy documents and other
supplementary planning guidance documents. Updates focus on:

Natianal Planning Palicy Framawork

- Promoting high quality design of new homes and places

- Stronger protection for the environment

- Building the right number of homes in the right places

- Greater responsibility and accountability for housing delivery from councils
B and developers.

The NPPF states a presumption in favour of sustainable development, defined as:

“Plans should positively seek opportunities to meet the development needs of their area, and be sufficiently
flexible to adapt to rapid change and strategic policies should, as a minimum provide for objectively assessed
needs for housing and other uses, as well as any needs that cannot be met within neighbouring areas.”

London Borough Richmond upon Thames Local Plan, July 2018

e The LBRuT Local Plan details local policies which are applicable to the Amended
Proposed Development.

Policy LP 22 states:

Local Plan

- ‘Development of 1 dwelling unit or more, or 100sgm or more of non-

i residential floor space (including extensions) will be required to complete the
Sustainable Construction Checklist SPD. A completed Checklist has to be submitted as
part of the planning application.

- Proposals for commercial areas greater than 100 sgm will be required to meet

BREEAM New Construction 'Excellent' standard (where feasible).

- All new major residential developments (10 units or more) should achieve
zero carbon standards in line with London Plan policy.”

The London Plan, March 2015 (subsequent minor updates in 2016)

ST The London Plan is the overall strategic plan for London, and it sets out a fully integrated
economic, environmental, transport and social framework for the development of the
capital to 2031. It forms part of the development plan for Greater London. The first
London Plan was published in 2004 with the latest version published in March 2015. One
of the main objectives of the London Plan is to improve the environment and reduce
climate change by reducing CO2 emissions and heat loss from new developments

THE LONDON PLAN|  Policy 5.2 Minimising carbon dioxide emissions sets a Zero Carbon’ target reduction in

CO2 emissions for new build ‘Residential Buildings’. The energy assessment SPG defines
‘Zero Carbon’ homes as those where the residential element of the application achieves
at least 35% CO2 emissions reduction on-site, with the remainder achieved by a
combination of off-site measures and a cash in lieu payment (currently set at £1,800 per tonne of CO2 of
remaining emissions to achieve a total reduction of 100%).

The London Plan - Draft ‘intend to publish’ December 2019

The draft London Plan was launched for consultation originally in December 2017. It
was laid before the London Assembly on the 6" February 2020. The final London Plan

MAYOR OF LONDON

THE was expected to be adopted in March 2020. However, on 13™ March 2020, exercising
:;‘BX'RON his powers to direct changes, the Secretary of State issued a letter to the Mayor of

London in which he set out his consideration of the Mayor’s ‘Intend to Publish’ London
Plan. As a next step, the Mayor will have to consider the Secretary of State's response
and take the statutory steps to finalise the Plan. It is, therefore, expected that this may
lead to further delays to the publishing of the New London Plan.

The policies are yet to be adopted, and as such have not been incorporated into the
proposals laid out within this document, however due regard has been had to these
where relevant. The notable policy carbon emission changes include non-residential
target will be uplifted to ‘zero carbon’ - i.e. 100% reduction in CO2 emissions for regulated energy uses. Of this
target, 35% reduction should be achieved from on-site measures, and 10-15% from passive design and energy
efficiency measures (residential and non-residential areas respectively). Any shortfall is still expected to be
made up by a cash-in-lieu payment. The plan also sets targets and policies for further sustainability measures
such as:

- Improving Air Quality
Energy infrastructure
- Managing heat risk

- Water infrastructure
- Reducing waste

- Aggregates.

In addition, requirements are made for developments to report on two separate new elements. Separate
reports have been issued in support of this planning application amendment to address these elements:

- Whole Life Carbon: Teams should report the estimated whole life carbon of the development, i.e.
the estimated embodied carbon for the materials used, added to the estimated total operational
carbon emissions over a 60 year period, with methodology set out in separate draft GLA guidance,
and a spreadsheet tool for reporting developed as well. Results are to be reported against current
(SAP10) carbon factors, as well as future carbon factors.

- Circular economy: Separate reporting is required regarding circular economy, setting out the
measures implemented to reduce the impact of the development in terms of materials use and
waste produced, using cradle to cradle thinking. Separate draft guidance is also made available for
this.
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GLA Energy Assessment Guidance, October 2018; and draft Energy Assessment Guidance, April 2020

MAYOR OF LONDON

Energy Assessment Guidance
‘Geaster London Auiheely guidance on pegesing ensigy
e B s o

The GLA's guidance to preparing energy assessments sets out a methodology to follow
for all developments submitted for planning applications in London. Headline targets
are:

- Buildings are compared to a ‘gas boiler baseline’ with set efficiencies for plant
- As of January 2019, new development applications have been encouraged to
use the updated carbon emission factors set out in the draft SAP10 documentation.
The GLA state: This will ensure that the assessment of new developments better
reflects the actual carbon emissions associated with their expected operation. This
approach will remain in place until Government adopts new Building Regulations with
updated emission factors.’

See section 5 for further details.

The guidance further confirms developments should target compliance with overheating risk criteria in line
with CIBSE TM59 under weather file DSY1, and that results for DSY2&3 should be reported as well.

LBRuT Climate Emergency Strategy, 2019

NN VA The LBRuT Climate Emergency Strategy sets our 6 key focus
vy e Erert o
\\\’ areas for responding to climate change within the borough:

il e Our council: Becoming carbon neutral as an

; 'ﬂ’”WV/l‘/W//‘llll Vi IIMH\\\\VN////II[\\//“NJ\\ T organisation by 2030
B 2. Our legacy: Climate Change Mitigation and Energy

TS \\ll"ll/

3 \\‘“"m‘,‘,' "'Zi \\‘"7///‘\ Efficiency

“‘3\“ \‘h‘ﬂ aiis e, Y Our waste: Waste and Plastics and the Circular

LONDON BOROUGH OF RICHI Economy
0 IMOND UPON THAMES . . . .
Climate Emergency sttesy 4. Our air: Improving Air Quality
o | 5. Our nature: Green Infrastructure and Biodiversity

6. Our water: Water Management and Flood Abatement

Of these, item 1 regards to the council’s own assets and management. Item 2 is dealt with in the detail set out

in this report, whereas information regarding items 4-6 is provide din the Sustainability Strategy, submitted in
support of this Planning Application.

HOARE LEA (H)
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4, Part L Approach and Methodology

4.1 Approach
This strategy outlines how the Amended Proposed Development could have a reduced effect on climate
change by reducing CO2 emissions associated with energy use in buildings.

Figure 3 outlines the route followed by the Amended Proposed Development when reducing CO2 emissions
and defines the structure of this statement.

Assess low
Be Use less Be Supply Be and zero
energy carbon
Lean enersy Clean efficiently Green energy
sources

Figure 3 The Energy Hierarchy

The strategic approach to the design of the Amended Proposed Development has been to maximise the energy
efficiency of the development through the incorporation of passive design led solutions during the construction
process, with the integration of low carbon technology to maximise reduction of carbon emissions from the
development.

Further reductions are ensured through the specification of high-efficiency building services to limit losses in
energy supply, storage and distribution.

After the inclusion of passive design and energy efficiency measures, various options have been investigated to
reduce CO2 emissions associated with energy supply. The feasibility of LZC technologies has been investigated
in line with the policy aspirations.

4.2 Methodology
Calculations demonstrating the energy requirements and associated CO2 emissions have been modelled as
follows:

- New Build Residential - Building Regulations Part L1A 2013: Conservation of Fuel and Power in New
Dwellings. A sample of dwellings have been modelled using SAP methodology (software: NHER v. 6.3.4).

- New build commercial areas. Building Regulations Part L2A 2013: Conservation of Fuel and Power in New
Buildings other than Dwellings. These elements have been modelled using IES v. 2019.2.

- Inline with current GLA guidance, carbon emission reductions have been calculated using the carbon factors
set out in the draft SAP10 guidance.

The following carbon factors were used to convert the energy consumption figures into CO2 emissions for the
Amended Proposed Development, in line with current GLA Energy Assessment Guidance.

Fuel Emissions Factor (kgCO2/kWh)
Gas 0.210
Electricity 0.233

Table 3 Draft SAP 10 CO; Emission Factors.

HOARE LEA (H)
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5. Energy Strategy

The following sections outline considerations of the passive design and energy efficiency measures that have
been proposed at Manor Road, Richmond. The measures are described as follows:

Figure 4: The Amended Proposed Development at Manor Road.

5.1 Be Lean - Passive Design Strategy

Passive design measures are those which reduce the demand for energy within buildings, without consuming
energy in the process.

These are the most effective and robust measures for reducing CO2 emissions as the performance of the
solutions, for example wall insulation, is unlikely to deteriorate significantly with time, or be subject to change
by future property owners.

The following passive design measures will be incorporated in the Amended Proposed Development design:
Thermal Insulation

To minimise the demand for space heating, where new build elements are incorporated these will target an
improvement upon the Part L 2013 minimum standards.

Thermal Bridging Minimisation

It is proposed to incorporate proprietary products with thermal breaks into the design of the Amended
Proposed Development. Options that are being considered include thermally broken lintels and balconies. SAP

HOARE LEA (H)
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calculations currently include for reduced thermal bridging for these elements, compared to the SAP ‘default’
input. Inputs used have been based on manufacturer's documentation for example products. The improvements
made to the thermal bridges result in a better fabric efficiency, thus lowering the total energy consumption of
the development. Overall, this has led to a 10% carbon emission reduction on the Be Lean stage (i.e. prior to
the inclusion of low and zero carbon technologies), which is an improvement over the Original Proposed
Development which achieved a 7% carbon emission reduction. Please refer to section 5.3.1 for further detail.

Fabric Air Permeability

Fabric air permeability is a measure of the volume of air that can penetrate through the fabric of a building,
leading to ventilation heat loss and gain. High air permeability can lead to uncomfortable drafts and increase the
demand for space heating in winter, and space cooling in summer, when the air-flow works in reverse i.e. cool
air escaping from the building.

The development will target an air permeability rate of 3m3/h.m? at 50Pa for all buildings. This is a 70%
reduction beyond that required by Building Regulations Part L 2013.

Glazing - Energy & Light Transmittance

The apartments will have glazing which will be high specification. Solar gains are beneficial in winter months as
a means of reducing the need for active heating to maintain comfortable internal temperatures. However, in
summer months excessive solar gains can, if not properly managed, lead to overheating and increased cooling
load. Details on glazing design are further elaborated in section 5.2.

The glazed area as a proportion of facade area (from the inside looking out) ranges from 29% to 68% for the
various apartment types tested.

5.2 Be Lean - Limiting the Effect of Heat Gains in Summer Months

Cooling Hierarchy

The London Plan Policy 5.9 (Overheating and Cooling) requests that developments should reduce potential
overheating risks and reliance on air conditioning systems. A ‘cooling hierarchy’ is provided and the Amended
Proposed Development has sought to follow this hierarchy. This is also in line with LBRuT Local Plan LP 20.

The London Plan cooling hierarchy has been followed to limit the effects of heat gains in summer, prior to the
incorporation of active cooling. Please refer to section 7 for further detail of this assessment.

Summary of Mitigation Measures
The following mitigation methods will be implemented at the Amended Proposed Development.

Reduction of internal heat gains
Internal heat gains will be reduced by energy efficient design measures such as:

- Use of energy efficient lighting (such as LED or compact fluorescent) with low heat output.
- Reduced water circulation temperatures, and insulation added to pipework to minimise circulation heat loss
- High levels of insulation and low fabric air permeability which will retain cool air during the summer months

Reduction of solar ingress

Glazing g-value is linked to light transmittance. For lower g-values, it is likely that the visible light transmittance
of the glass is reduced, due to the inclusion of reflective outer surfaces or tints to control solar energy
transmittance.

The g-values for the windows will be set based on a combination of aesthetic properties and overall building
performance. It is currently expected that a g-value of 0.4 will be used for all glazing.

Managing heat
It is being assessed to incorporate thermal mass to living ceilings in the form of phase change plasterboard
which, coupled with windows opened at night, will help to reduce high temperatures in the daytime, as the
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phase change material acts as a ‘coolth-sink’. This approach will be firmed up in the coming design stages, to
assess which apartments will gain the greatest benefit from this approach (preference given to those
apartments that are not provided with cooling, and which are showing failure to comply with TM59 Criterion 1).

Ventilation and cooling

All apartments will have openable windows to enable occupants to purge air from apartments, in line with
Building Regulations Part F. A sample of apartments have been tested using the CIBSE TM59 methodology, and
are expected to meet the criteria in the naturally ventilated scenario, using the DSY1 weather file.

Cooling will also be implemented to a proportion of apartments, with preference given to those apartments at
risk of experiencing excessive noise from external sources.

Please refer to section 8 for further detail.

5.3 Be Lean - Energy Efficiency Measures

Energy efficiency measures are those which seek to service the demand for energy (i.e. the remaining demand
after implementation of passive design measures) in the most efficient way.

All areas will be conditioned using building-by-building systems.

Heating
Heating of the Amended Proposed Development will be served by Air Source Heat Pumps (ASHP) on a block-
by-block basis.

The dwellings within each building will connect to the rooftop ASHPs via Heat Interface Units (HIU) (Figure 5).

—'I | D | I ELECTRICITY
...... ®
——————————

Ir
i HIU DHW|
Tiae HIU -DHW
“ile HIU -DHW

Figure 5: Indicative sketch showing servicing strategy for this type of system.
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HIUs will be insulated in accordance with the guidelines in the Building Regulations and the Mayor of London’s
District Heating Manual for London (2013). This will maximise system efficiency by reducing as far as practically
possible the heat loss from the pipework.

A means to connect the heat networks for each building to a wider district heat network will also be provided
to allow for future connection should this be technically, economically and legally viable to do. Please refer to
section 5.4 and Appendix K for further detail.

All Low Temperature Hot Water (LTHW) network and primary pipework will be insulated to maximise system
efficiency and guard against excessive distribution heat loss.

For commercial areas, whilst capped connections to the energy centre will be provided, the fit-out of the
commercial areas will be the responsibility of the incoming tenants. The tenants will be required to implement
highly efficient systems in line with the standards outlined in the Non-Domestic Building Services Compliance
Guide (2013) as a minimum. Sufficient plant space will be provided for each tenant to install their own plant.
Commercial tenants will be required to achieve four credits under BREEAM 2018 Ene 01 ‘Reduction of energy
use and carbon emissions., in order to achieve the target rating of ‘Excellent, and thus it is expected that
improvements over the Part L minimum standards will be required.

Hot Water
Hot water for the dwellings will be delivered via the ASHPs, with electric immersion top-up provided in a tank
in each apartment.

For retail units, it is anticipated that point of use electric water heaters will be used, and these areas have been
modelled based on this assumption. The point of use system will minimise the heat losses in distribution
pipework. It also means that, storage losses will be minimal compared with large stored volumes of water at
high temperatures.

The Amended Proposed Development will feature water efficient fixtures and fittings including WCs with low
flush volume and flow reducers in the taps of wash hand basins and on showers and as a minimum, meet the
optional performance stipulations within the Building Regulations Part G (2013), as required by LBRuT Local
Plan Policy LP 22, which requires all dwellings to achieve maximum water consumption of 110 litres per person
per day (including allowances of 5 litres or less per day for external water consumption).

Space Cooling

Space cooling is proposed for a proportion of apartments at the Amended Proposed Development. It is
proposed that a cooling coil will be implemented into the MVHR system where necessary. Comfort cooling will
also be implemented to a proportion of apartments to meet market expectation. The design will be further
developed in the detailed design stages, and preference for these solutions will be given to those apartments at
risk of experiencing excessive noise from external sources.

It is anticipated that the fit-out of the commercial units will incorporate cooling, and these have been modelled
as such, however this will ultimately be a tenant design specification.

Lighting

High-efficiency lighting systems will be installed wherever possible, and as a minimum meet the performance
stipulations within the Non-Domestic Building Services Compliance Guide (2013). In addition, the use of
lighting controls such as occupancy detection shall be installed in communal areas where possible, to further
reduce the use of electric lighting.

The implementation of efficient lighting will not only reduce energy requirement and CO2 emissions associated
with lighting, but will also aid in minimising the energy requirement associated with cooling.

Ventilation

The Amended Proposed Development will be provided with high-efficiency localised mechanical ventilation
with heat recovery. Mechanical ventilation is an important addition to the building services to maintain good
indoor air quality by providing fresh air to all spaces and extracting stale air. Coupled to a heat exchanger, the
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warmth in extracted air can be recovered and delivered to the supply air. In this mode, the ventilation system
reduces space heating and cooling demand.

To reduce the electrical energy associated with fans, for areas in the Amended Proposed Development with
supply and extract, low specific fan powers will be targeted. It is recommended that boosted ventilation and
summer bypass will also be incorporated.

Pipework & Ductwork Insulation
All distribution pipework will be insulated in accordance with the requirements of the Building Regulations, as a
minimum.

This will serve to minimise heat gains and losses to / from distribution pipework, and maximise system
efficiency. Careful attention will be paid to insulating joints, valves and knuckles to minimise standing heat
losses. Ductwork will also be insulated to minimise heat gains and losses, and will be of suitable construction to
minimise air leakage. Rigid duct work will be used as preference, to avoid inefficiencies from convoluted flexible
duct runs.

Due to the nature of ASHP system design, the distribution temperatures will be lower than would be the case
for a ‘conventional’ gas-fired boiler system. This will in turn help to reduce energy losses from distribution.

Operation & Maintenance Manuals
In accordance with the requirements of the Building Regulations detailed Operation and Maintenance (O&M)
manuals will be provided to managers of the Amended Proposed Development.

The guides will provide both an overview of the systems and their intended operation, and relevant engineering
details of the installations.

Unregulated Energy
Unregulated energy includes small power electricity use (computers, plug in devices, washing machines,
refrigeration) and catering energy consumption.

It is anticipated that the proportion of unregulated energy would gain in significance when compared to

regulated energy as each revision of Building Regulations Part L comes into force and regulated energy is Complance

Unregulated Energy
A

reduced. I

It is therefore foreseeable that energy efficiency and the rising cost of energy would play an increasing role
when future building users are deciding which appliances to purchase and the frequency of their use. However,
it is not possible at present to quantify the extent of this potential reduction.

Given the uncertainty, measures to educate the future building users on how they can reduce their equipment P
energy use would be encouraged. This can be provided in the form of building user guides and tenant fit-out
guides. The guidance measures detailed within these types of documents would consider:

- Use of A/ A+ rated white goods
- Energy star rated computers and flat screen monitors, and Voltage optimization and power factor
correction.

S

%

Figure 6: Regulated Energy and Unregulated Emissions Summary.
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Summary of Passive Design & Energy Efficiency Measures
Table 4 summarises the passive design and energy efficiency measures for the Amended Proposed

Development. As the commercial units are being developed to shell only, but targeting BREEAM excellent (i.e. 4

credits under Ene 01, BREEAM NC 2018) the inputs in Table 4 are aligned to an estimate of what would be
required in terms of the tenant fit-out for these spaces. These estimates have been based on previous, similar

Parameter

Dwellings
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Commercial areas

schemes.
Parameter Dwellings Commercial areas
Roof U-value 0.16 -
(W/m?2.K)
External Wall U-value |0.15 0.15
(W/m?2.K)
Floor U-value 0.13 0.13
(W/m2.K)
Party Wall U-value 0.00 -
(W/m2.K) (fully filled cavity with effective edge
sealing)
Sheltered Wall U-value | O (fully filled cavity with effective edge |N/A
(W/m2.K) sealing)
- Window U-value 14 14
2 (W/m2K)
()
Q Glazing g-value 04 0.4-0.6
g
‘@ | Fabric Air Permeability | 3.0 3.0
©
o

((m3/m2.h) at 50 Pa)

Thermal Bridging

Default values used everywhere except
for lintels, where a  -value of 0.06
W/m.K was used based on example
product manufacturer data.

Balcony thermal bridges have been
input as ‘wall insulation continuous’,
with a Y -value of 0.04 W/m.K
(default). However, a similar value may
also be achieved by use of proprietary,
thermally broken product.

10% addition made

Water efficient fixtures and fittings to
minimise water demand. HIU with
minimal heat loss

Space Cooling

Cooling provided by ASHP in a
proportion of apartments, with
preference given to those apartments
at risk of experiencing excessive noise
from external sources. Cooling SEER =
4.05; SCOP =3.5

SEER 5.0

W/l.s (average) with Heat Recovery of
90% or better.

Lighting High efficiency lighting. Daylight and Target efficacy of 90 luminaire lumens
presence detection in common areas. | per circuit Watt.
Display Lighting is 80 lamp lumens per
circuit Watt.
Ventilation MVHR with specific fan power 0.55 Target SFP of 1.6W/I/s and HR of 80%

Metering & Controls

Zonal, programmable thermostatic
controls for heating. Separate
programmable control for hot water.
Electricity meter and heat meter with
potential link to energy display device.

To be provided in accordance with the
requirements of the Building
Regulations.

Pipework & Ductwork
Insulation

To be provided in accordance with the
requirements of the Building

To be provided in accordance with the
requirements of the Building

descriptions in plain and clear English.

Regulations. Regulations.
Variable Speed To be provided. To be provided.
Pumping
O&M Manuals Systems overview and detailed To be provided in accordance with the

requirements of the Building
Regulations.

Other measures

N/A

Awning included over all glazed areas:
- 1.5m depth
- 45 degree angle

Energy Efficiency

Space Heating

Building-by-building ASHP system

Variable Refrigerant Flow (VRF) system

(total 180% efficiency) with Heat with COP =5
Interface Units (HIU) per dwelling
coupled to hot water systems and
radiators.
Hot Water Served from ASHP, with electric top- Electric point of use 10% distribution

up.

losses.

space heating
hot water
space cooling
lighting

Table 4: Summary of Passive Design & Energy Efficiency Measures.

5.3.1 Be Lean - Energy Requirement & CO2 Emissions appraisal
The following is an appraisal of the anticipated energy requirements and resultant CO2 emissions that could

arise as a result of the Amended Proposed Development, after the inclusion of the passive design and energy
efficiency measures described above.

auxiliary (combining fans, pumps and controls)

The appraisal has been based on the Government’s approved calculation methodology and should not be
understood as a predictive assessment as occupants may operate their systems differently, and / or the
weather may be different from the assumptions made within the calculations. The appraisal simply reflects the
regulated energy consumption and carbon emissions based on the design inputs at this stage and the Building
Regulations Part L calculation methodology.

Regulated sources of energy requirement are those controlled by the Building Regulations, as follows:
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As outlined in Figure 7 the majority of the regulated energy demand, approximately 86%, is as a result of
thermal energy demand (domestic hot water and space heating), of which hot water is the most significant
contributor.

H;%Elgg Heating

35%

Hot Water

519% Hot Water

50%

Cooling _
1% Coi:);;}ng
Auxiliary -
Lighting 5% Auxiliary
8% Lighting

9%

Figure 7: A breakdown of the anticipated annual regulated energy demand (left) and CO2 emissions (right) by service and space use for
the development.

The results presented below are based on Building Regulations Part L1A 2013 compliance modelling carried
out on a sample of new build dwellings. The results have been applied to all the residential areas of the
Amended Proposed Development. The calculations demonstrating the energy requirements and associated
COz2 emissions for dwellings have been carried out using Building Regulations Part L1A approved SAP 2012
v9.92 methodology.

The results demonstrate that, based on the measures listed in section 4.3 above, before the implementation of
‘be clean’ or ‘be green’ measures, the development is expected to meet the requirements of the Part L2013
‘baseline’.

The annual regulated energy requirement of the new build elements of the Amended Proposed Development is
summarised in Table 5.

The Amended Proposed Development is expected to achieve 10.2% improvement over Part L 2013 compliance
via Be Lean measures, i.e. prior to the consideration of any LZC technologies. As such, the Amended Proposed
Development meets the draft London Plan policy target for carbon reduction at the ‘Be Lean’ stage. This is an
improvement over the original planning application submission (where a 7% saving was proposed at the Be
Lean stage). This improvement has been made chiefly from further detailing the thermal bridging inputs.

Tables 6&7 provide an indicative breakdown of anticipated energy requirements and CO2 emissions by service
for each space use.

Table 8 provides a comparison of the notional and actual building cooling requirements for the non-domestic
areas modelled at this stage, showing that the anticipated cooling requirement is lower than the notional
cooling requirement.

HOARE LEA (H)
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Energy Demand Regulated CO2 Emissions
Parameters
MWh/yr % Reduction tCO2/yr % Reduction
Part L 2013 ‘Gas Boiler Baseline’ 1,889 - 444 -
‘Be Lean’ 1,684 10.9% 398 10.2%

Table 5: Summary of Be Lean Regulated Energy Requirements and Associated CO2 Emissions.

Regulated Energy Demand Unregulated

Heating Cooling Auxiliary Lighting | Hot Water Total
Space Use kWh/yr kWh/yr kWh/yr kWh/yr kWh/yr kWh/yr kWh/yr

Residentialareas ' 505 500 | 52500 77600 | 129,600 | 817.300 | 1,635500 933400

(C3)
Commercial areas 5,200 15,600 8,200 18,200 900 48,100 9,800
(A1/A3/B1)

Total 563,700 68,100 85,800 147,800 818,200 | 1,683,600 943,200

Table 6: Anticipated Regulated Energy Requirements - Be Lean

Regulated Carbon Emissions Unregulated

Heating Cooling Auxiliary Lighting | Hot Water Total

PPaceUSe 1 eCOn/yr | kgCO/yr | kgCOn/yr | kgCOo/yr | kgCOs/yr  kgCOalyr | ksCOu/yr

Residential areas

(C3) 137,600 3,000 18,100 30,200 201,400 390,300 217,500
Commercial areas 1,200 700 1,900 4 300 200 8,200 2,300
(A1/A3/B1)
Total 138,800 3,700 20,000 34,500 201,600 398,500 219,800
Table 7: Anticipated Regulated CO2 Emissions - Be Lean
Commercial areas Area weighted average non-domestic Total area weighted non-domestic
(A1/A3/B1) cooling demand cooling demand
MJ/m? MJ/year
Actual Building Cooling 93 46,035
Notional Building Cooling 1204 59,598

Table 8: Summary of Anticipated Cooling Requirement

Target Fabric Energy Design Fabric Energy Improvement (%)

Efficiency (kWh/m2year) | Efficiency (kWh/mZ.year)

Residential units
area-weighted average

O,
Fabric Eneray 38.32 42.26 9.32%

performance

Table 9: Residential units area-weighted average Design Fabric Energy performance (DFEES) against target (TFEES)
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5.4 Be Clean

The following sections detail considerations of the infrastructure and low-carbon energy supply measures that
have been considered.

Off-site Decentralised Energy Networks (DEN)

@

The Amended Proposed Development is not within an ‘Opportunity Area’ for the implementation
of a decentralised energy network, but does lie within an area of moderate to high heat density, as
identified by the London Heat Map (http://www.londonheatmap.org.uk). The nearest “Potential
Network” is a significant distance away (cannot be seen in overview below), and so is not thought
to represent a viable energy source fgr this scheme.

Key

e Potential Network

Existing Network

- ‘Opportunity Area

East Shasny
Lummon

© Crown quyﬁgh( and database right 2015. Ord... I

Figure 8 Extract from London Heat Map

Technology Appraisal
This section considers the relative merits of providing a stand-alone on-site DEN served by a dedicated energy
centre with centralised plant.

Combined Heat and Power (CHP)

0@

—_

Changes to the carbon factors of grid electricity have meant that previously favoured systems
such as Combined Heat and Power (CHP) are becoming much less carbon efficient. In fact, CHP
systems are now expected to lead to greater carbon emissions than conventional gas-fired boilers
due to their lower efficiency. Electric systems are far more likely to achieve substantial carbon
emission savings. Please refer to Figure 9.

Further, CHP engines are an on-site source of pollutants which may adversely affect the local air
quality. CHP is therefore not proposed for this development.
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Figure 9 Changes in grid electricity carbon factors
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Centralised energy distribution on-site

An assessment has been carried out to determine likely implications of centralised energy distribution at the
development. Since the original planning application, work has been undertaken to further detail the
implications of this potential connection.

It is expected that there would be limited benefit from the increased diversity that would arise from combining
the heating plant in one location, due to the modular nature of Air Source Heat Pump plant.

Further, it has been assessed whether a centralised location for the ASHP systems could be allocated, and it is
found that none of the roof spaces are large enough on their own to host the ASHP equipment in one place.
Appendix D shows the indicative layout of the proposed plant.

Therefore, the current amended proposed strategy includes space allocation which has been made for future
plate heat exchangers at the ground floor to each building, and the pipework in all risers appropriately sized to
be able to serve each building bottom-up in future, in addition to the current top-down arrangement. It is
further proposed to include full trenching between all buildings, with space allocation made for future district
heating pipework. A further space allocation has been made for a plate heat exchanger at the ground floor near
to the site entrance, so that a future potential district energy network would only require one connection point.
Pipework sleeves will be included through the building envelope at the location of each future plate heat
exchanger to further ease future connection, should a viable option become available in the vicinity of the site
in future. Please refer to Appendix K for further detail.

This proposed upgrade to the futureproofing for a potential future distribution network has been made in
response to GLA policy, and in discussion with energy officers.

Estimated distribution loss factors have been calculated for the development (See Table 10). The value that
would be expected for site-wide distribution (20%) presents a significant increase compared to existing Part L
guidelines (5%). Please refer to Appendix K for further details on the inputs and results of this assessment.

Building-by-building distribution Site-wide distribution

Distribution loss factor 9% 20%

Table 10: Estimated distribution loss factors based on the current design.

It is estimated that an additional ~20 tonnes CO2/year could be lost if a centralised energy centre is
implemented. Please refer to Figure 10. This would be equivalent to a carbon emission reduction ~4.6% worse
than the current estimate.
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Part L 2013 Gas Boiler Be Lean - with gas boiler ASHP with distribution loss ~ ASHP with distribution loss
Baseline using SAP 10 carbon 1.20 (site-wide) 1.09 (building by building)

factors

Figure 10 Expected reduction in carbon emissions for residential areas with various energy strategy inputs
In summary, full ‘live’ distribution pipework is not proposed to be installed for the following reasons:

- Increased energy losses related to the distribution between buildings would be estimated to result in an
additional 20 tonnes CO2 emission per annum

- Capped pipework provided, if never used, will result in additional embodied carbon spent at no additional
benefit to the scheme. It is also difficult to stop the pipework corroding/ deteriorating over time.

- The embodied carbon content of installing 700m of pipework would be significant as well, and with no
certainty this will ever be required, this additional use of resources cannot be justified.

Please refer to appendices for further details, as follows:

- Appendix D: External Services Layout
- Appendix E: Concept LTHW/CHW Schematic
- Appendix K: Centralised vs decentralised energy strategy analysis

5.5 Summary of district energy assessment

It is clear from the above sections that building-by-building ASHP is be the most suitable solution from a carbon
reduction perspective at day 1. Incorporating district energy pipework would not only add to the capital cost of
the development but would also be expected to add increased operational cost due to increased distribution
losses in district pipework, resulting in increased carbon emissions as well.

As there is no existing or planned district energy network in the vicinity of the site, and due to the site
constraints (railways against two of the three boundaries) it is considered that the probability of a district
energy network arriving at the one available site boundary is small. It is further expected that a connection
would only be feasible if the potential future connection has a lower carbon content than the site systems.
Given that the site systems are running on electricity, linked to a decreasing grid electricity carbon factor, this is
also considered to have a low probability.

Nevertheless, the Amended Proposed Development has been future-proofed for connection to district energy
as described in this section.

Please refer to Appendix K for further detail.
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5.6 Be Green
The following sections outline considerations of the renewable energy generation measures that have been
considered, and those which will be implemented at the Amended Proposed Development.

Renewable Technology Appraisal

Renewable technologies harness energy from the environment and convert this to a useful form. Many
renewable technologies are available. However, not all these are commercially viable, suitable for conservation
areas or appropriate for the Amended Proposed Development.

Technologies considered for the Amended Proposed Development include:

20
( N ﬁ‘:
C % i
A L L Al —
Photovoltaics Solar thermal Biomass boilers Heat pumps (closed and open  Wind turbines

panels loop ground-source/ water
source open loop/ air-source)

Where calculations are provided, these are representative of improvements over the new building dwellings

only.

Photovoltaic (PVs) Panels

[—l\—l

—_

The potential areas suitable for PVs are limited given the location of the development in a
conservation area.

However, an appraisal of roof space available for PV has been undertaken, taking into
consideration the following:

- Overshading

- Area allocated for plant space

- Area required for access

Considering the roof space available, as shown in Figure 11, it is estimated that 239 PV panels,
equivalent to approx. 380m? PV panel area could be incorporated on roofs of the Amended
Proposed Development. Please refer to Appendix G for an indicative roof layout drawing.

Based on the solar irradiance data for London, an array of this size would generate approximately
45,400kWh of electricity per annum, reducing CO2 emissions by 10.6 tonnes per annum. This is
equivalent to a reduction in regulated CO2 emissions of 2.4% beyond the GLA Gas boiler
‘baseline’.

It is proposed to allocate PVs in the locations shown in the adjacent Figure 11. The PV layouts will
be further developed in the detailed design stages.

17

. Roof area allocated for plant, communal terraces or
overshaded area

. Green / brown roof / PVs

. Roof area deemed too small for PV panel array

Figure 11: Roof plan demonstrating potential roof area for PV, plant, green/brown roofs and amenity space.
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Solar Thermal Panels

I

—_

Solar thermal panels operate by capturing solar energy and transferring this via a fluid (e.g. glycol)
to a thermal store to generate hot water. These systems can operate at efficiencies up to ~75%
thus a high yield of energy can be derived from small collector areas.

The appraisal of solar thermal panels has been undertaken with the same approach as for PV.
Considering the available roof space, and allowing for access and maintenance requirements, a
total solar thermal system size of 155kW could be installed at the Amended Proposed
Development.

Based on the solar irradiance data for London, an array of this size would generate approximately
140,000kWh of heat per annum. This level of thermal generation is equivalent to 17% of the
annual hot water demand, reducing CO2 emissions by 34 tonnes per annum.

This is equivalent to a reduction in regulated CO2 emissions of 7.6% beyond the Building
Regulations Part L (2013) ‘baseline’.

However, as roof area has already been allocated for PVs, and since the electrical output from PV
panels will be more suitable for implementation with the energy strategy, a solar thermal system is
not proposed for this development.

Biomass Boilers

=5

Biomass boilers burn wood fuel or other bio-fuel sources to generate heat. These boilers can
operate at high efficiencies, comparable to condensing gas boilers.

However, they require a large fuel store to maintain continuous operation during the winter
months. Spatially this would be very difficult to accommodate at the Amended Proposed
Development.

High numbers of fuel deliveries are required to keep the fuel store topped up during the peak
heating season. The carbon associated with the delivery vehicles and their journeys reduces the
net carbon saving gained from using a renewable fuel.

The reasons listed above alongside high maintenance implications and air quality implications mean
that biomass boilers are not considered a suitable technology for the scheme.

2o
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Air / Water / Ground Source Heat Pumps

Ground Source systems work to extract heat or cooling energy from the ground. They are
generally more efficient than air source systems, as the ground temperature is more stable over
the course of the year relative to air temperature. There are four common varieties of ground
source systems:

- Vertical, open loop, direct cooling (i.e. without heat pump)

- Vertical, open loop, with heat pump

- Horizontal, closed loop, with heat pump

- Vertical, closed loop, with heat pump

Regardless of the type of ground source heat loop used, all would require new below ground
works to bury and install the system on site. This would incur substantial cost to the development.
Further Ground Source Heat Pumps require a balanced heating and cooling load ion order to
ensure heat and coolth is exchanges in balance to the aquifer. Due to the heating-led energy
profile of this development, Ground Source Heat Pumps are not proposed for Manor Road.

Water source heat pumps use bodies of water, such as rivers, lakes or oceans to provide heating
or cooling energy to a building. However, there are no such bodies of water local to site, therefore
this technology could not be used.

Air source heat pumps use thermodynamic principles to convert heat from the air into useable
heat within the building. Unlike some other sources of renewable energy, heat pumps do require
energy (typically electricity or gas) to pump and compress refrigerant through the system.
However, under the Renewable Energy Directive 2009/28/EC they are classified as renewable
technologies provided that the final energy output significantly exceeds the primary energy input
required to drive the heat pump.

Due to the changes in carbon factors for grid electricity, it is expected that carbon emission
reductions from ASHP is greatly improved compared to previous iterations of SAP.

In order to serve a proportion of heating and hot water for the Amended Proposed Development,
an ASHP system size of 4.3MW wiill be installed at the Amended Proposed Development to
generate a proportion of heating and cooling for the scheme. Please refer to section 5.3 where
this approach is described in further detail.

This system is expected to result in regulated CO2 emission reductions of 34.9% beyond the
Building Regulations Part L (2013) ‘baseline’ on a site-wide basis.

Air Source Heat Pumps are proposed for the development.

Micro Wind Turbines

For efficient operation and to yield high energy output, wind turbines require a smooth laminar
flow of air.

Mounting wind turbines on the roof of the building could result in unacceptable vibration and
resonance being felt within occupied spaces. The turbines are also likely to generate noise which
may be a nuisance to neighbouring residential properties. This scenario is likely to result in the
turbines being switched off.

Therefore, given the complexities of installing this technology, the use of micro wind turbines is
not proposed at the Amended Proposed Development.
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5.7 Summary

Preferred Strategy for Implementation
Table 11 provides a summary of the technologies assessed above.

Pros

REVISED ENERGY STRATEGY -

Cons

Suitability

Generates electricity from solar energy

Cost implications.

|- ‘/
Solar
Photovoltaic
Panels (PV)
Generates hot water from solar energy | Roof space has been allocated for PV,
mum which is better suited in interaction
—_ with the energy strategy as a whole. X
Solar Thermal
Panels
. Uses a renewable fuel source to Large fuel stores required
= generate hot water High number of fuel deliveries required
High maintenance required X
Wood Pellet Negative impacts on local air quality
Biomass Boiler
Uses heat/coolth from the ground to Requires an auxiliary energy source to
s provide usable heating or cooling to the | drive system
— building Great cost implication to drill the X

Ground Source
Heat Pumps

required bore holes to feed system
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Air Source Heat
Pumps

Uses heat/coolth from the air to provide
usable heating or cooling to the building.

Same technology can deliver the heating

and cooling requirements of the building.

Use of the refrigerant cycle delivers high
energy efficiencies

Requires an energy source to drive
system (can be fed in part by PVs).

Roof space allocation required.

A

Micro Wind
Turbines

Generates electricity from wind energy

Potential noise and vibration impacts
on the Amended Proposed
Development and neighbouring
properties

Table 11: Renewable Technologies Appraisal.
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6. Operational Cost

Operational costs for end users are an important consideration when appraising energy strategy options.
Focussing solely on carbon emissions can lead to unintended consequences in the form of higher than
expected occupant energy bills if capital and operation expenditure of the energy systems and networks are
passed on to end users.

This section provides an appraisal of potential end user costs for both boiler-led communal heating, and
communal heat-pump strategies.

A summary of the appraisal is shown below in Table 12. An overview of inputs and results is provided in
Appendix J.

The applicability of Renewable Heat Incentive payments relies specifically on two inputs: The efficiency of the
ASHP in heating mode, and whether or not the ASHP is designed to provide cooling.

For this assessment, it has been assumed that the minimum efficiency (2.9) in heating mode can be achieved.

It should be noted here that funding for the Renewable Heat Incentive is currently confirmed by the
government to be available for installations made prior to March 2022. This was confirmed by the chancellor,
Rishi Sunak, in the recent budget. This is an extension by one year compared to the previous confirmed date of
March 2021. It is currently not confirmed whether installations made after this date will be able to make use of
this grant. Consumer cost estimates with and without DHI are given below.

System: Estimated Cost per Unit | Notes / Basis of Assessment:

of Heat (pence/kWh)
Communal §as boiler 4.0p / kWh District heating network, no local thermal storage.
(for comparison)
ASHP with Renewable Heat 2 45 / KWh ASHP system + local storage with immersion.
Incentive (RHI) included P Renewable Heat Incentive (RHI) included.
ASHP with no Renewable 5.20 / KWh ASHP system + local storage with immersion.

Heat Incentive (RHI) Renewable Heat Incentive (RHI) not included.

Table 12: Operational Cost Appraisal Summary

As it is expected that some cooling will be provided for Manor Road, and therefore not all ASHP installations
will be eligible for RHI payments, it is expected that the actual cost to consumers will fall between the two
estimated costs calculated in Table 12 above, provided the Renewable Heat Incentive is still available to the
scheme at the time of project completion.

Details of the cost assessment for each scenario, including assumptions, are shown below.

Global inputs

Commercial gas p/kWh 2.57
Commercial electricity p/kWh 11.04
Commercial electricity exported p/kWh 4.00
Dwelling gas p/kWh 4.38
Dwelling electricity p/kWh 16.48
ASHP RHI p/kWh 2.69
Communal riser air temperature C 20
Cold water temperature C 10

Table 13: Cost Assessment Global Inputs
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7. Summary of Results

The following tables demonstrate the relative carbon emission savings of the Amended Proposed Development,
compared to Part L 2013 baseline for the Be Lean, Be Clean and Be Green stages of the Mayor’s energy
hierarchy.

In line with GLA Energy Strategy guidelines, the results are presented separately for the residential and retail
areas.

7.1 Dwellings
Table 14 below outlines the anticipated CO2 emissions reductions and carbon offset payment. The combined
on-site savings and zero carbon target shortfall is used to calculate a total carbon offset payment.

Regulated Carbon Dioxide Emission Savings

New Build Dwellings (tonnes CO2/yr)
Regulated Unregulated

Baseline: Part L 2013 Building Regulations 433 217

with SAP 10 carbon factors

After energy demand reduction (Be Lean) 390 217

After heat network / CHP (Be Clean) 390 217

After renewable energy (Be Green) 235 217
Regulated domestic carbon dioxide savings
(tonnes CO2/yr) (%)

Savings from energy demand reduction 43 10%

Savings from heat network / CHP 0 0%

Savings from renewable energy 155 35.8%

Cumulative on-site savings 198 45.8%

Annual savings from offset payment 235 -

Offset Payment Rate (£/tCO2)

Total Offset Payment £ 422,885

Table 14: Dwellings Summary of regulated carbon emissions saving and carbon offset payment.

7.2 Flexible Commercial Areas

Table 15 below outlines the anticipated CO2 emissions reductions and carbon offset payment for the flexible
commercial areas. The on-site target is used to confirm that no carbon offset payment is expected for these
areas.

Regulated Carbon Dioxide Emission Savings

New Build Flexible Commercial Areas (tonnes CO2/yr)
Regulated Unregulated

Baseline: Part L 2013 Building Regulations

with SAP 10 carbon factors 1 2
After energy demand reduction (Be Lean) 8 2
After heat network / CHP (Be Clean) 8 2
After renewable energy (Be Green) 6 2
Regulated non-domestic carbon dioxide savings
(tonnes CO2/yr) (%)
Savings from energy demand reduction 2 22.4%
Savings from heat network / CHP 0 0%
Savings from renewable energy 2 20.3%
Cumulative on site savings 5 42.7%
Total target savings 4 35%
Shortfall N/A -
Offset Payment Rate (£/tCO2)
Total Offset Payment £0

Table 15: Commercial Summary of regulated carbon emissions saving and carbon offset payment.
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Figure 12: Summary of regulated carbon emissions savings site-wide.

7.3 Improvements on Original Proposed Development

Table 16 below summarises the site-wide carbon emission savings at each stage of the Energy Hierarchy of the
Amended Proposed Development compared to the Original Proposed Development, showing an increase in the
site-wide regulated carbon emission savings from 35.5% to 45.7%.

Regulated site-wide carbon dioxide savings (%)
Amended Proposed Original Proposed
Development Development

Be Lean 10.2% 7.3%

Be Clean 0% 0%

Be Green 35.5% 28.3%

Cumulative on site savings 45.7% 35.5%

Table 16: Comparison of site-wide carbon emission savings of the Amended Proposed Development and the Original Proposed
Development.

HOARE LEA@
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8. Overheating Risk (TM59)

In tandem with the energy and CO2 emissions appraisal, an assessment has been undertaken to determine the
risk of summertime overheating and consider measures for the minimisation of cooling demand.

8.1 Basis of the Assessment

The London Plan policy 5.9 (Overheating and Cooling) requests that Developments should reduce potential
overheating risk and reliance on air conditioning systems. A ‘cooling hierarchy’ is provided and the
Development has sought to follow this hierarchy.

The following cooling hierarchy has been followed to limit the effects of heat gains in summer:

Manage Passive Mechanical

Minimise internal Reduce
heat ventilation ventilation

heat gains solar ingress

Use energy Glazing thermal Thermal mass Only possible with Night Cooling

efficient design properties High ceilings openable windows

Insulation

Figure 13: Mayor of London’s cooling hierarchy

8.2 Mitigation Strategy
The following mitigation methods will be implemented at the Amended Proposed Development.

Minimising internal heat generation through energy efficient design
The following mitigation methods will be implemented to minimise the internal heat generation through energy
efficient design at the Amended Proposed Development:

- Energy efficient lighting (such as LED or CFL) with low heat output

- Insulation to heating and hot water pipework and ductwork and minimisation of dead-legs to avoid standing
heat loss (from pipework to dwellings)

- Energy efficient white goods with low heat output

- Low temperature hot water from air source heat pump to further reduce heat gain in communal pipework
and risers

Reducing the amount of heat entering the building in summer
The following mitigation methods will be implemented at the Amended Proposed Development to reduce the
amount of heat entering the building in summer:

- Suitable glazing ratio responding to orientation and space use
- Low g-value glazing to limit solar heat gains (where appropriate)
- High levels of insulation and low fabric air permeability which will retain cool air during summer months

Passive ventilation

All dwellings will be fitted with fully openable windows, which allow passive solar heating and natural
ventilation. Balconies will also provide shading. Windows will have a tilt/turn setting to ensure secure opening,
should the resident prefer to use this option (e.g. at night).

Mechanical ventilation
All dwellings will also be provided with ventilation at rate in accordance with Part F through Mechanical
Ventilation with Heat Recovery (MVHR).
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MVHR units are an important addition to the building services to maintain good indoor air quality, by providing
fresh air to living rooms and bedrooms and extracting vitiated air from bathrooms and kitchens. Providing fresh
air minimises the risk of stale and stagnant air and limits the risk of condensation and mould growth. The heat
recovery mechanism will be provided with a bypass to avoid returning hot air to the dwellings in summer.

It is anticipated that the MVHR units will be capable of delivering fresh air at a rate of 75 litres per second (I/s),
which will aid the mitigation of high internal temperatures in summer months where required. Ductwork would
be rigid type, circular wherever possible, with minimal flexible ductwork (for connections only).

Guidance for occupants
Guidance will be produced for occupants in line with the cooling hierarchy, in order to assist with reducing high
temperatures in summer. This could include, but will not be limited to, the following items:

1. Suggestions to minimise internal heat gains:

- Reduce cooking on hob and in oven over summer, and keep appliances off when not in use
- Turn off lighting when not in use

- Turn off other appliances when not in use (TV, computers etc)

- Reduce shower temperatures

2. Suggestions to reduce solar ingress:
- Keep blinds / curtains closed whilst away from dwelling, especially if windows are closed
3. Suggestions to manage heat

- Keep all windows open on the tilt/turn setting (or fully open) overnight to cool down apartment when
outside temperatures allow

>

Utilise passive ventilation

- Keep windows open while occupying the rooms, especially when temperatures outside are cooler than
inside

5. Utilise mechanical ventilation

- If residents are still feeling too warm, they can make use of the boost function on the MVHR
- Ensure the ‘summer bypass’ function on the MVHR is activated

8.3 Part L heat gain check

It is anticipated that the Amended Proposed Development will achieve compliance with the Building
Regulations Part L 2013 Criterion 3 and limit the effects of heat gains in summer months and reduce the need
for comfort cooling/ air-conditioning. It is proposed that active cooling is provided to a proportion of dwellings,
based on an assessment of site background noise, risk of overheating, and market expectations. It is anticipated
that cooling will be provided as top-up cooling only to allow rooms to cool to 26 degrees, rather than full
comfort cooling. In terms of commercial areas, it is likely that these will be actively cooled as part of the tenant
fit-out.

Summary of SAP reports attached in Appendix H, and summary BRUKL reports attached in Appendix I.

8.4 CIBSE TM59 Overheating risk assessment

An overheating risk assessment was undertaken on a sample of dwellings across the Amended Proposed
Development. This is in line with the guidance set out under Policy SI4 in the draft London Plan. The dwellings
selected for assessment accounted for a range of orientations, layouts, and external acoustic environments.

The CIBSE TM59 guidance stipulates that modelling must be undertaken with the weather file most
appropriate to the location for the project, for the 2020s, high emissions scenario 50t percentile. The most
appropriate file for the location of the Manor Road Development is London Heathrow.
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The set of weather file used for this assessment is the design summer years (DSY) for London Heathrow, for
the 2020s high emissions scenario 50t percentile.

- DSY1: Moderately warm summer
- DSY2: Short, intense warm spell
- DSY3: Long, less intense warm spell

With regards to external acoustic environment, the acoustic consultant has advised the site is exposed to
moderate noise levels, with required sound reduction achieved through acoustic double glazing. Railway noise
is the primary influencer on the acoustic environment and is most apparent on the south and west elevations.
Exposure to noise levels reduce with height.

The building has been assessed against the predominantly naturally ventilated criteria. This is representative of
‘free running’ type buildings where people expect internal temperature to track external temperature, hence
can adapt and tolerate in accordance with the adaptive comfort model. Please refer to Appendix C for further
details.

All tested apartments are expected to meet TM59 requirements by passing the natural ventilation scenario
under the DSY 1 weather file. (see Table 17 overleaf).

Tests have also been undertaken for the DSY2 and DSY3 weather files, and these are presented in the same
table. In line with the draft GLA guidance for preparing energy strategies, it is acknowledged that achieving
compliance with these two weather files is difficult, however a proportion of the tested rooms do meet the
requirements nonetheless

All dwellings will be provided with mechanical ventilation with heat recovery and openable windows, allowing
the occupant to adapt their internal environment according to their own needs.

Results have also been presented for the mechanical ventilation scenario, where it is assumed that windows are
closed (see table overleaf).

As the external ambient temperatures in the London DSY1 weather file exceed 26°C for 2.7% of annual hours,
there is very little margin (0.3% of annual hours) left as flexibility. Once unavoidable internal heat gains are
included in the model (cooking, lighting, people, small power equipment), it can therefore be expected that
rooms will quickly exceed the threshold in a dynamic model. Nevertheless, a number of rooms are expected to
pass the criterion on the mechanical ventilation scenario (see table below).

An assessment has been made of the fresh air rate that could be delivered to apartments by mechanical means,
and the impact this is expected to have on temperatures achieved. As a result of this assessment, it is proposed
to increase the ventilation rate in some apartments from 75 I/s to 90 I/s which will further aid the mitigation of
high internal temperatures in summer months.

The fresh air will be tempered by implementation of a cooling coil into the supply ductwork when necessary.
This will enable a supply air temperature of 14°C to be achieved for the intake air, as listed in Table 18 overleaf.
Comfort cooling will also be implemented to a proportion of apartments to meet market expectation. The
design will be further developed in the detailed design stages, and preference for these solutions will be given
to those apartments at risk of experiencing excessive noise from external sources.
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TM59 Criterion 1 - % pass

Living rooms and bedrooms

TM59 Criterion 2 - % pass
Bedrooms only

Communal Corridors -
28°C operative
temperature

Natural Ventilation - pass rates

DSY1 100% of tested rooms 100% of tested rooms
DSY?2 82% of tested rooms 29% of tested rooms
DSY3 50% of tested rooms 0% of tested rooms

Table 17: Summary of CIBSE TM59 assessment results.

Flow rate (I/s)

Air supply temperature

CIBSE Guide A - % pass
Living rooms and bedrooms

Meets target

Communal Corridors -
28°C operative
temperature

Mechanical Venti

lation - pass rates

75

14°C

50% of tested rooms

90

14°C

71% of tested rooms

Meets target

Table 18: Summary of CIBSE TM59 assessment results.
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9. Conclusion

This report has shown that the Amended Proposed Development will result in a highly efficient, low-carbon
scheme. New, high efficiency servicing equipment and efficient facades will minimise the energy usage of the
building. Using the Mayor’s energy hierarchy, the strategy has been developed to ensure that the Amended
Proposed Development is efficient and economical.

The carbon emissions from regulated energy uses at the proposed development have been compared with the
GLA London Plan emissions targets. It is expected that a carbon offset payment made to the local authority will
be required. The current estimated offset payment is given in Table 14 and Table 15.

In line with LBRuUT Local Plan (2018) Policy 22, proposals for new commercial areas will be required to meet
BREEAM New Construction (NC) ‘Excellent’ standard (where feasible). It is the intention of the design team to
meet the minimum standards for ‘Excellent’. Please refer to the Sustainability Statement, submitted in support
of this planning application, for further information.

Key changes since the Original Proposed Development submission have been:

- Improvement to the carbon emission reductions expected to be achieved at the ‘Be Lean’ stage. This
improvement has been achieved chiefly from improvements to thermal bridging inputs. This has
resulted in an improved estimated carbon emission reduction at the Be Lean stage of the energy
hierarchy, exceeding the draft London Plan (2019) target for carbon reductions at the ‘Be Lean’ stage.

- Improvement to the carbon emission reductions expected to be achieved at the ‘Be Green’ stage. This
improvement has been achieved chiefly from further detailed estimates of the distribution losses
expected to result from energy distribution from the centralised supply from building-by-building air
source heat pumps. Additionally, the provision of PV panels has been increased to maximise the PV
installation throughout the available suitable roof areas. This has resulted in an improved estimated
carbon emission reduction at the Be Green stage of the energy hierarchy, exceeding the draft London
Plan (2019) target for on-site carbon reductions.

In summary, as an improvement on the Original Proposed Development, the Amended Proposed Development
meets the draft London Plan policy target for carbon reduction at the ‘Be Lean’ stage and shows expected
improvement at the ‘Be Green’ stage of the energy hierarchy.

This energy strategy has thus set out how the highest standards of sustainable design and construction are
proposed for the development.
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Appendix A: Regulatory & Policy Context

The following outlines the regulatory and planning policy requirements applicable to the Amended Proposed
Development.

National Policy

Current Policy Framework

The Amended Proposed Development is not considered to be preferable to the Mayor of London. The policies
considered when preparing this strategy are contained in the London Plan (GLA, 2016) and the Local
Development Plan of LBRuUT (2018). The Supplementary Planning Guidance (SPG) has also been reviewed and
taken into consideration in the Energy Strategy.

Building Regulations Part L 2013

Approved Document Part L
Part L of the Building Regulations is the mechanism by which government is driving reductions in the regulated
CO2 emissions from new buildings.

Current Requirements: Part L 2013
Part L has five key criteria which must be satisfied as follows:

a. Criterion 1 - Achieving the Target Emission Rate (TER)

b. Criterion 2 - Limits on design flexibility

c. Criterion 3 - Limiting the effects of solar gains in summer

d. Criterion 4 - Building performance consistent with the Dwelling Emission Rate (DER)
e. Criterion 5 - Provision for energy efficient operation of the dwelling

Criteria one, two and three are addressed within this strategy.

Criterion one requires that the building as designed is not predicted to generate CO2 emissions in excess of
that set by the Target Emission Rate (TER) calculated in accordance with the approved Standard Assessment
Procedure (SAP) 2012. Part L (2013) requires the following reductions:

a. A 6% aggregate reduction in CO2 emissions beyond the requirements of Part L 2010 for dwellings;
and

b. A 9% aggregate reduction in CO2 emissions beyond the requirements of Part L 2010 for non-
domestic buildings.

Criterion two places upper limits on the efficiency of controlled fittings and services for example, an upper limit
to an external wall U-value of 0.30W/m?.K (dwellings).

A Fabric Energy Efficiency Standard (FEES) has been introduced for new dwellings although no definitive
targets have been set in this regard. Part L 2013 requires the following Fabric Energy Efficiency performance
targets to be met:

a. Target Fabric Energy Efficiency (TFEE). The TFEE is calculated independently for each dwelling, based
upon an elemental recipe of efficiency parameters, applied to the geometry of the dwelling in
question. This would generate a notional value which would then be relaxed by 15% to generate the
TFEE

Criterion three requires that dwellings are not at 'high’ likelihood of high internal temperatures in summer
months (June, July & August) and that zones in commercial buildings are not subject to excessive solar gains.
This is demonstrated using the procedure given in SAP 2012 Appendix P for dwellings, and Simplified Building
Energy Model (SBEM) or Dynamic Simulation Method (DSM) for non-residential buildings.
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GLA Planning Policy

The London Plan (March 2016) Consolidated with Alterations Since 2011
The regional policies of the GLA are contained within the London Plan (2016), and the relevant SPGs.

The latest version of the consolidated London Plan (2016) was published and adopted in March 2016 and is
current for any Stage 1 submissions to the GLA. This constitutes the London Plan 2011 consolidated with:

- Revised Early Minor Alterations to the London Plan (October 2013)

- Further Alterations to the London Plan (March 2015)

- Housing Standards Minor Alterations to the London Plan (March 2016)
- Parking Standards Minor Alterations to the London Plan (March 2016)

The target reduction in CO2 emissions for Residential Buildings is to achieve ‘zero carbon homes’ for Stage 1
applications. The definition of this is clarified in the GLA’s publication Guidance on Preparing Energy
Assessments. The target for ‘Non-Domestic Buildings’ is to achieve 35% reduction in CO2 emissions.

Energy Planning - Greater London Authority guidance on preparing energy assessments (March 2016)

This document was produced by the GLA to provide further detail on how to prepare an energy assessment to
accompany strategic planning applications. Within this, the definition of ‘zero carbon homes’ is made as follows:

Zero carbon’ homes are homes forming part of major development applications where the residential element

of the application achieves at least a 35 per cent reduction in regulated carbon dioxide emissions (beyond Part

L 2013) on-site. The remaining regulated carbon dioxide emissions, to 100 per cent, are to be off-set through a
cash in lieu contribution to the relevant borough to be ring fenced to secure delivery of carbon dioxide savings
elsewhere (in line with policy 5.2F).

The cash in lieu payment is currently set at £1,800 per tonne of CO2 (equivalent to £60 per tonne per year
over 30 year period).

CO2 Reduction Target (beyond Part L 2013)
J8a TG 2013 - 2016 2016 - 2019
(1%t October 2016)
Residential Buildings 35% ‘Zero Carbon’
Non-Domestic Buildings 35% 35%

Table Al: Uplift in CO2 emissions targets

London Plan Policy
Development within LBRuT is subject to the policy requirements of the London Plan 2016. The following
policies of the London Plan (2016) have informed this strategy.

Policy 5.2: Minimising CO2 Emissions
Policy 5.2 sets out the target CO2 emission reductions as described above.
Policy 5.6: Decentralised Energy in Development Proposals

Policy 5.6 requires development proposals to evaluate the feasibility of Combined Heat & Power (CHP) systems
and where a new CHP system is appropriate, examine opportunities to extend the system beyond the Site
boundary. Developments should select energy systems on the following hierarchy:

a. connection to existing heating or cooling networks
b. site wide CHP network
c. communal heating and cooling

Where future network opportunities are identified, proposals should be designed to connect to these networks.
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Policy 5.7: Renewable Energy

Policy 5.7 requires that developments should provide a reduction in expected CO2 emissions through the use
of on-site renewable energy generation, where feasible.

Policy 5.9: Overheating and Cooling

The GLA have produced a ‘Domestic Overheating Checklist’ (Appendix 5 of the ‘Energy Planning’ guidance) for
use early in the design process to identify potential overheating risks and to trigger the incorporation of passive
measures within the building envelope. The ‘Energy Planning’ guidance document also includes an update to
the guidance on compliance with overheating policy that design teams should be aware of when undertaking
risk analysis and thermal comfort modelling for dwellings.

It is the GLA’s expectation that dynamic thermal modelling should be undertaken to determine overheating risk
and demonstrate compliance with London Plan Policy 5.9. This should be in addition to the Building Regulations
‘Criterion 3" assessment of heat gains in summer months.

The GLA has set out that dynamic modelling should be carried out in accordance with the guidance and data
sets in CIBSE TM49 ‘Design Summer Years' for London (2014) using the three design weather years as follows:

- 1976: a year with a prolonged period of sustained warmth.
- 1989: a moderately warm summer (current design year for London).
- 2003: a year with a very intense single warm spell.

For developments in high density urban areas (e.g. Canary Wharf) and the ‘Central Activity Zone’ the ‘London
Weather Centre’ data set should be used. In lower density urban and suburban areas the ‘London Heathrow’
dataset should be used. These data sets have been adjusted to account for future climate effects.

The modelling should also consider the additional guidance contained in CIBSE TM52 ‘The Limits of Thermal
Comfort: Avoiding Overheating in European Buildings'.

The London Plan - Draft with Consolidated Changes, July 2019

A draft of the proposed new London Plan has been published for consultation. The following policies are yet to
be adopted but the changes pertinent to an energy strategy for residential and non-residential developments
are set to shift substantially if adopted. The notable policy carbon emission targets are as follows:

For residential developments:

- Target zero-carbon (annual regulated energy)
- 10% carbon saving must be from energy efficiency measures
- 35% carbon saving must be from on-site reduction measures

For non-residential developments:

- Target zero-carbon (annual regulated energy)

- 15% carbon saving must be from energy efficiency measures
- 35% carbon saving must be from on-site reduction measures

Any carbon emissions shortfall will need to be offset by making a carbon offset payment to the Local Authority
and the carbon offset price is under review and expected to be updated

The proposed policy targets have not been used to determine the energy efficiency and carbon offset payment
calculations reported in this energy strategy.
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Draft London Plan ‘intend to publish’, December 2019

Policy GG6 Increasing Efficiency and resilience
- Improve energy efficiency, movement toward low carbon, circular economy. Target of zero carbon city
by 2050.

- Buildings/infrastructure resilient against a changing climate, efficient use of water, reduction of impact
from natural hazards such as flooding and heatwaves

- Avoid contribution to the heat island effect.
- Safe and secure environments, resilient against impacts such as fire/terrorism etc.
- Stakeholder contributions taken from all relevant public, private, community sectors.
Policy D1 London'’s form and characteristics
- Developments should optimise density and connectivity, be inclusive and use street spaces that have

well defined public and private realm, provide outlook, privacy and amenity, be safe and secure, provide
spaces for social interaction, play relaxation and physical activity.

- Provide and facilitate active travel with convenient and inclusive pedestrian and cycling routes.
- Mitigate or prevent the impacts of noise and poor air quality.

- Development design should respond to local context by delivering developments of appropriate scale,
appearance and shape that responds successfully to the character of the local area.

- Be of high quality architecture that includes flexibility and appropriate building lifespan, delivering
attractive robust materials that will mature well.

- Respect/enhance the heritage assets

- Maximise opportunities for urban greening to create attractive resilient places that effectively manage
surface water.

- Achieve comfortable indoor and outdoor environments.

Policy E1 Offices
- New office developments of varying sizes in new, refurbished and mixed us development types to be
supported. This should be based on the anticipated demand for office floorspace to 2041 (100%
increase by 2041).

- Spatial development areas should be supported by development works for offices.

Policy SI2 Minimising Greenhouse Gas Emissions

A. Major development should be net zero-carbon. This means reducing carbon dioxide emissions from
construction and operation, and minimising both annual and peak energy demand in accordance with the
following energy hierarchy:

1. Belean: use less energy and manage demand during construction and operation.

2. Be clean: exploit local energy resources (such as secondary heat) and supply energy efficiently and cleanly.
Development in Heat Network Priority Areas should follow the heating hierarchy in Policy SI3 Energy
infrastructure.

3. Be green: generate, store and use renewable energy on-site.
As a minimum, energy strategies should contain the following information:

a. A calculation of the energy demand and carbon dioxide emissions covered by Building Regulations and,
separately, the energy demand and carbon dioxide emissions from any other part of the development,
including plant or equipment, that are not covered by the Building Regulations (i.e. the unregulated
emissions), at each stage of the energy hierarchy.
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b. Proposals to reduce carbon dioxide emissions beyond Building Regulations through the energy efficient
design of the site, buildings and services, whether it is categorised as a new build, a major refurbishment
or a consequential improvement.

c. Proposals to further reduce carbon dioxide emissions through the use of zero or low-emission
decentralised energy where feasible, prioritising connection to district heating and cooling networks and
utilising local secondary heat sources. (Development in Heat Network Priority Areas should follow the
heating hierarchy in Policy SI3 Energy infrastructure).

d. Proposals to further reduce carbon dioxide emissions through the generation and use of on-site
renewable energy, utilising storage technologies where appropriate.

e. Proposals to address air quality risks (see Policy SI1 Improving air quality). Where an air quality
assessment has been undertaken, this could be referenced instead.

f. The results of dynamic overheating modelling which should be undertaken in line with relevant
Chartered Institution of Building Services Engineers (CIBSE) guidance, along with any mitigating actions
(see Policy SI4 Managing heat risk).

g. Proposals for demand-side response, specifically through installation of smart meters, minimising peak
energy demand and promoting short-term energy storage, as well as consideration of smart grids and
local micro grids where feasible.

h. Proposals for how energy demand and carbon dioxide emissions post-construction will be monitored
annually (for at least five years).

i.  Proposals explaining how the site has been future-proofed to achieve zero-carbon on-site emissions by
2050.

j.  Confirmation of offsetting arrangements, if required.
k. Proposals to minimise the embodied carbon in construction.
| Analysis of the expected cost to occupants associated with the proposed energy strategy.

B. Major development should include a detailed energy strategy to demonstrate how the zero-carbon target
will be met within the framework of the energy hierarchy and will be expected to monitor and report on energy
performance.

C. In meeting the zero-carbon target a minimum on-site reduction of at least 35 per cent beyond Building
Regulations is expected. Residential development should aim to achieve 10 per cent, and non-residential
development should aim to achieve 15 per cent through energy efficiency measures. Where it is clearly
demonstrated that the zero-carbon target cannot be fully achieved on-site, any shortfall should be provided:

4. Through a cash in lieu contribution to the relevant borough’s carbon offset fund, and/or
5. Off-site provided that an alternative proposal is identified and delivery is certain.

D. Boroughs must establish and administer a carbon offset fund. Offset fund payments must be ring-fenced to
implement projects that deliver greenhouse gas reductions. The operation of offset funds should be monitored
and reported on annually.

Policy SI3 Energy Infrastructure

A. Boroughs and developers should engage at an early stage with relevant energy companies and bodies to
establish the future energy requirements and infrastructure arising from large-scale development proposals
such as Opportunity Areas, Town Centres, other growth areas or clusters of significant new development.

B. Energy masterplans should be developed for large-scale development locations which establish the most
effective energy supply options. Energy masterplans should identify:

1. major heat loads (including anchor heat loads, with particular reference to sites such as universities,
hospitals and social housing)
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heat loads from existing buildings that can be connected to future phases of a heat network
major heat supply plant

possible opportunities to utilise energy from waste

secondary heat sources

opportunities for low temperature heat networks

possible land for energy centres and/or energy storage

possible heating and cooling network routes

W 0 N o AW

opportunities for futureproofing utility infrastructure networks to minimise the impact from road works

[N
@]

. Infrastructure and land requirements for electricity and gas supplies

11. Implementation options for delivering feasible projects, considering issues of procurement, funding and risk,
and the role of the public sector.

C. Development Plans should:

1. lIdentify the need for, and suitable sites for, any necessary energy infrastructure requirements including
upgrades to existing infrastructure

2. ldentify existing heating and cooling networks and opportunities for expanding existing networks and
establishing new networks.

D. Major development proposals within Heat Network Priority Areas should have a communal heating system

1. The heat source for the communal heating system should be selected in accordance with the following
heating hierarchy:

a. connect to local existing or planned heat networks

b. use available local secondary heat sources (in conjunction with heat pump, if required, and a lower
temperature heating system)

c. generate clean heat and/or power from zero-emission sources

d. use fuel cells (if using natural gas in areas where legal air quality limits are exceeded all development
proposals must provide evidence to show that any emissions related to energy generation will be
equivalent or lower than those of an ultra-low NOx gas boiler)

e. use low emission combined heat and power (CHP) (in areas where legal air quality limits are exceeded all
development proposals must provide evidence to show that any emissions related to energy generation
will be equivalent or lower than those of an ultra-low NOx gas boiler)

f. use ultra-low NOx gas boilers.

2. CHP and ultra-low NOx gas boiler communal or district heating systems should be designed to ensure that
there is no significant impact on local air quality.

3. Where a heat network is planned but not yet in existence the development should be designed for
connection at a later date.

Policy SI4 Managing heat risk
A. Development proposals should minimise internal heat gain and the impacts of the urban heat island through
design, layout, orientation and materials.

B. Major development proposals should demonstrate through an energy strategy how they will reduce the
potential for overheating and reliance on air conditioning systems in accordance with the following cooling
hierarchy:

4. minimise internal heat generation through energy efficient design
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reduce the amount of heat entering a building through orientation, shading, albedo, fenestration, insulation
and the provision of green roofs and walls

manage the heat within the building through exposed internal thermal mass and high ceilings
provide passive ventilation
provide mechanical ventilation

provide active cooling systems.

Policy SI7 Reducing waste and supporting the circular economy

1.

Resource conservation, waste reduction, increases in material re-use and recycling, and reductions in waste
going for disposal will be achieved by the Mayor, waste planning authorities and industry working in
collaboration to:

a. promote a more circular economy that improves resource efficiency and innovation to keep products
and materials at their highest use for as long as possible

b. encourage waste minimisation and waste prevention through the reuse of materials and using fewer
resources in the production and distribution of products

c. ensure that there is zero biodegradable or recyclable waste to landfill by 2026

d. meet or exceed the municipal waste recycling target of 65 per cent by 2030

e. meet or exceed the targets for each of the following waste and material streams:
i. construction and demolition - 95 per cent reuse/recycling/recovery
ii. excavation - 95 per cent beneficial use

f. design developments with adequate, flexible, and easily accessible storage space and collection systems
that support, as a minimum, the separate collection of dry recyclables (at least card, paper, mixed
plastics, metals, glass) and food.

Referable applications should promote circular economy outcomes and aim to be net zero-waste. A Circular
Economy Statement should be submitted, to demonstrate:

a. how all materials arising from demolition and remediation works will be re-used and/or recycled

b. how the proposal’s design and construction will reduce material demands and enable building materials,
components and products to be disassembled and re-used at the end of their useful life

c. opportunities for managing as much waste as possible on site
d. adequate and easily accessible storage space and collection systems to support recycling and re-use

e. how much waste the proposal is expected to generate, and how and where the waste will be managed
in accordance with the waste hierarchy

f. how performance will be monitored and reported.

Development Plans that apply circular economy principles and set local lower thresholds for the application of
Circular Economy Statements for development proposals are supported.

GLA Sustainable Design and Construction SPG (April 2014)

This SPG provides more detailed guidance to aid implementation that cannot be covered in the London Plan. It
updates the standards that were developed for the Mayor’s SPG on Sustainable Design and Construction in
2006 and identifies these as priorities for the Mayor. The SPG provides guidance and practical advice for those
designing schemes including architects, developers and engineers as well as those developing planning policy
and neighbourhood plans.

To support the policies in the London Plan, the Sustainable Design and Construction SPG includes guidance on:

- energy efficient design

- meeting the carbon dioxide reduction targets

- decentralised energy

- how to offset carbon dioxide where the targets set out in the London Plan are not met
- retro-fitting measures

- support for monitoring energy use during occupation

- anintroduction to resilience and demand side response
- air quality neutral

- resilience to flooding

- urban greening

- pollution control

- basements policy and developments

- local food growing
London Borough of Richmond upon Thames Local Plan

Local Plan (2018)

LBRuT's Local Plan was adopted in July 2018. The Local Plan replaces the previous Local Plan as well as the
Local Development Management policies. Key policies relating to energy and sustainability are summarised
below.

Policy LP 1 Local Character and Design Quality

The council will require all development to be of high architectural and urban design quality. The high
quality character and heritage of the borough and its Villages will need to be maintained and enhanced
where opportunities arise. Development proposals will have to demonstrate a thorough understanding of

the site and how it relates to its existing context, including character and appearance, and take
opportunities to improve the quality and character of buildings, spaces and the local area.

Policy LP 8 Amenity and Living Conditions

Design and layout of buildings enables good standards of daylight and sunlight to be achieved in new
development and in existing properties affected by new development.

Policy LP 10 Local Environmental Impacts, Pollution and Land Contamination

Development proposals should not lead to detrimental effects on the health, safety and amenity of existing
and new users or occupiers of the development site, or the surrounding land. These potential impacts can

include, but are not limited to, air pollution, noise and vibration, light pollution, odours and fumes, solar
glare, solar dazzle and land contamination.

Policy LP 17 Green Roofs and Walls

Green/brown roofs should be incorporated into new major developments with roof plate areas of 100sgm
or more where technically feasible and subject to considerations of visual impact. If it is not feasible to
incorporate a green/brown roof, then a green wall should be incorporated.

Policy LP 20 Climate Change Adaptation

Developments will be encouraged to be fully resilient to the future impacts of climate change in order to
minimise vulnerability of people and property.

New developments should minimise the effects of overheating in accordance with the cooling hierarchy.
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Policy LP 22 Sustainable Design and Construction
LP22A Sustainable Design and Construction

1. Developments of 1 dwelling or more, or 100sgm or more of non-residential floor space (including
extensions) will be required to comply with the Sustainable Construction Checklist SPD.

2. Developments with new dwellings must achieve a water consumption of 110l per person per day for
homes.

3. New non-residential buildings over 100sgm must achieve BREEAM “Excellent”
4. Change of use residential should meet BREEAM Domestic Refurbishment “Excellent”, where feasible.
LP22B Reducing Carbon Dioxide Emissions

1. All new major residential developments should achieve zero carbon standards in line with London Plan
policy.
2. All other new residential buildings should achieve 35% reduction

3. All major non-residential buildings should achieve a 35% reduction. From 2019 all major non-residential
should achieve zero carbon standards in line with London Plan Policy.

LP22D Decentralised Energy Networks

1. All new development required to connect to existing DE network where feasible (including planned DE
networks operational within 5 years of development completion).

2. Major developments will need to provide an assessment of the provision of on-site DE networks and
CHP.

3. Where feasible, major developments will need to provide on-site DE and CHP. Provision for future
connection should be incorporated where required.

Policy LP 23 Water Resources and Infrastructure

Water resources and supplies will be protected by resisting proposals that would pose an unacceptable
threat. Proposals that seek to increase water availability or protect and improve water quality will be
encouraged.

Policy LP 30 Health and Wellbeing
Developments that support the following will be encouraged:

- Sustainable modes of travel

- Access to green infrastructure

- Access to local community facilities, services and shops
- Access to local healthy food

- Access to toilet facilities open to all

- Inclusive public realm layout

Climate Emergency Strategy (2019)
The strategy builds on existing progress and plans and acts as a framework to drive forward the delivery of
the actions already identified in those plans as well as additional ones identified in the strategy.

Six key areas of focus are identified that will need to be addressed to meet legislative requirements as well
as contributing to reducing carbon emissions and mitigating the impacts of climate change.

Implementation of the strategy is scheduled to take place from the beginning of 2020 through to 2024.

Our council: Becoming carbon neutral as an organisation by 2030 - We will embark on a radical change
programme that encompasses our buildings, services and staff and ensure that we will become carbon
neutral as an organisation by 2030. We will reduce the energy demands from our estate, generate our
own renewable energy, minimise waste and eliminate single use plastics from our operations. We will
purchase goods and services in a responsible and sustainable way, minimising the carbon impact of the
money we spend and ensure that our staff have the knowledge, skills and resources needed to go
about their work in a low carbon and sustainable way.

Our key target is to become carbon neutral as an organisation by 2030.

Our legacy: Climate Change Mitigation and Energy Efficiency = We will work with our residents,
communities, businesses and partners to engage, involve and support them in tackling the climate
emergency. We will share knowledge and approaches with them, ensure that the built environment is
sustainable and can support them as climate change occurs and that they can live their lives in ways
that reduce carbon emissions. We will ensure Richmond is able to plan, measure and respond
proactively to the effects of climate change and the implications of resource scarcity.

Our key target is to create an environment where Richmond is able to be sustainable and low carbon
by default.

Our waste: Waste and Plastics and the Circular Economy - We will embed reduce, reuse, recycle into
everything Richmond does around waste. We will work with our residents, businesses and schools to
reduce the overall amount of waste generated in the borough and will aim to be one of the top
performing boroughs in London for recycling. We are committed to supporting residents to reduce the
amount of single use plastic they consume and to promote the Circular Economy across the borough.
Our key target is to reduce the amount of waste generated in the borough

Our air: Improving Air Quality = We will develop and deliver an ambitious air quality plan that will make
a meaningful change to air quality in the borough with an emphasis on reducing air pollution particularly
around schools and town centres. By 2024, we aim to have less polluting traffic on our roads,
contributing to an improvement in air quality across the borough.

Our key target is to improve the air quality in the borough.

Our nature: Green Infrastructure and Biodiversity - We will improve and protect the biodiversity and
ecology of our green spaces and protect them against the negative impacts of climate change. We will
facilitate and support quality networks of green infrastructure capable of supporting biodiversity and
resilience against climate change and ensure the consideration of biodiversity both in policy and
practice across the Council’s services. We will maintain the parks and open spaces of Richmond as
centres of excellence, make them fully accessible, ensuring high standards across all parks and opens
spaces managed by the Council.

Our key target is to plant more trees.

Our water: Water Management and Flood Abatement - We will ensure that development across
Richmond addresses flood risks and promotes sustainable drainage. We will promote and encourage
development to be fully resilient to the future impacts of climate change in order to minimise
vulnerability of people and property, including risks of flooding, water shortages and the effects of
overheating.

Our key target is to be fully prepared for flooding
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Appendix B: GLA Overheating Checklist

Section 1 - Site Features affecting vulnerability to overheating

Please respond Yes or No

Section 2 - Design Features Implemented to Mitigate Overheating Risk

30

Please Respond

Urban - within central London or high

) ) density conurbation No
Site Location : :
Peri-urban - on the suburban fringes of
Yes
London
) ) ' Busy roads / A roads Yes
Air Quality and/or Noise )
sensitivity - are any of the | Railways / Overground / DLR Yes
following in the vicinity of | Ajrport / Flight Path Yes
buildings? : -
Industrial uses / waste facility No

Proposed building use

Will any buildings be occupied by
vulnerable people (e.g. elderly, disabled,
young children)?

Yes, possibly elderly.

Are residents likely to be at home during

Window Opening

% of total units that are single aspect 39%
% of single aspect with N/NE/NW o
: ; 5%
orientation
Dwelling Aspect o . : . o
% single aspect with E orientation 15%
% single aspect with S/SE/SW orientation | 6%
% single aspect with W orientation 13%
‘ North/ Northeast/ Northwest 23%
Glazing Ratio - What is the
glazing ratio (glazing: South/ Southeast/ Southwest 23%
internal floor area) on each | past 20%
facade?
West 19%
Davylighting What is the average daylight factor range | TBC
Are windows openable? Yes

What is the average percentage of
openable area for the windows?

100% (all are openable doors)

Window Opening - what is
the extent of the opening?

Fully openable

Yes (part)

Limited (e.g. for security, safety, wind
loading reasons)

Yes (part)

limit opening of windows
for ventilation?

Architectural Liaison Officer

the day (e.g. students)? ves
Dwelling aspect Are there any single aspect units? Yes
Is the glazing ratio (glazing : internal floor NG
) . area) greater than 25%7?
Glazing ratio
If yes, is this to allow acceptable levels of
o N/A
daylighting?
Single storey ground floor units Yes
Security - Are there any - - -
security issues that could Vulnerable areas identified by the Police N

Where there are security issues (e.g.
ground floor flats) has an alternative night-

Windows are provided with tilt-

Other

Table 19: GLA Overheating checklist - Section 1

Security fime natural ventilation method been and-turn function to enable secure
provided (e.g. ventilation grates)? openineg.
) Is there any external shading? No
Shading : : :
Is there any internal shading? Yes - blinds

Glazing Specification

Is there any solar control glazing?

Yes - g-value of 0.4 throughout

Section 2 - Design Features Implemented to Mitigate Overheating Risk

Please Respond

Landscaping

Will deciduous trees be provided for

summer shading (to windows and Yes
pedestrian routes)?

Will green roofs be provided? Yes
Will other green or blue infrastructure be | Yes

provided around buildings for evaporative
cooling?

Roof terraces and soft landscaping
around buildings

Materials

Have high albedo (light colour) materials
been specified?

Yes
White stone material specified on
three building blocks

Ventilation strategy

Natural - background

No

Natural - purge Yes
Mechanical - background (MVHR) Yes
Mechanical - purge No

What is the average design air change rate?

In line with part F requirements

Heating System

Is communal heating present?

Yes

Flow/return temperature 55/30
Have horizontal pipe runs been minimized? | Yes
Do the specifications include insulation

levels in line with the London Heat Yes

Network Manual?

Table 20: GLA Overheating checklist - Section 2
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Appendix C: CIBSE TM59 Results CIBSE overheating criteria. The DSY3 weather file contains a prolonged period of sustained warmth, with

maximum daily temperatures ranging from 30-35°C. The DSY2 weather file contains a very intense single warm

Summary of Input Parameters spell, with maximum daily temperatures in excess of 35°C.

The following table provides an overview of the input parameters/ modelling assumptions. All dwellings will be provided with mechanical ventilation with heat recovery and openable windows, allowing
the occupant to adapt their internal environment according to their own needs.

Software I[ESve 2019 Window Covering None ) ]
(SF = Shading Factor) As the external ambient temperatures in the London DSY1 weather file exceed 26°C for 2.7% of annual hours,
there is very little margin (0.3% of annual hours) left as flexibility. Once unavoidable internal heat gains are
Weather Data Design Summer Year Window opening type [20° opening angle, side hung, with included in the model (cooking, lighting, people, small power equipment), it can therefore be expected that
(DSY1,2,3) London 85% openable area rooms will quickly exceed the threshold in a dynamic model. Nevertheless, a number of rooms are expected to
Heathrow 2020 High 10° opening angle at night pass the criterion on the mechanical ventilation scenario.
Emissions Scenario 50" An assessment has been made of the fresh air rate that could be delivered to apartments by mechanical means,
Percentile and the impact this is expected to have on temperatures achieved. As a result of this assessment, it is proposed
Assessment Criteria (CIBSE TM59 S . Bedrooms/Studio: 24/7 to increase the ventilation rate in some apartments from 75 |/s to 90 I/s which will further aid the mitigation of

T } high internal temperatures in summer months.
Living room/Kitchen: 2am-10pm

The fresh air will be tempered by implementation of a cooling coil into the supply ductwork where necessary,

Wall U-Value 0.15 W/m?.K Max. .OCCUpa“CY 1Bed - 2 People with initial cooling capacities tested as listed in Table 23 below. Comfort cooling will also be implemented to a
Density 2 Bed - 4 People proportion of apartments to meet market expectation. The design will be further developed in the detailed
3 Bed - 6 People design stages, and preference for these solutions will be given to those apartments at risk of experiencing
excessive noise from external sources.
Window Averaged 1.4 W/m?.K Occupancy Heat 75W / person (Sensible) o .
Uszilue Cains 55W / person (Latent) Table 22: Natural ventilation analysis results
Window g-Value 0.4 Communal Corridor  [12 W/m?2 (Initial estimation based OTM59 Criterion 1 OTM59 Criterion 2 Cognmunal Cprridors -
Internal Gains upon improved pipework insulation) %’ pass % pass 28°C operative
Living rooms and bedrooms | Bedrooms only temperature
Roof U-Value 0.16 W/m?.K Lighting Gains 2 W/m?2 (All areas)
) ) Natural Ventilation
Floor (ground) U-valuel0.13 W/m?2.K Max. Equipment Gains 450 W (as per CIBSE TM59)
- Kitchen & Living DSY1 100% of tested rooms 100% of tested rooms
[¢) )
Floor (exposed) U~ 0.13 W/m2.K Max. Equipment Gains|80 W (as per CIBSE TM59) D5Y2 82% of tested rooms 29% of tested rooms Meets target
value - Bedroom DSY3 50% of tested rooms 0% of tested rooms
Infiltration 0.25 ACH Heat Interface Unit ~ [20W - continuous output
Table 23: Mechanical ventilation/ sealed fagcade analysis results
Table 21: Summary of input parameters used in the TM59 assessment Flow rate Supply air temperature with | CIBSE Guide A Communal Corridors -
- — - (1/5) cooling coil % pass 28°C operative
Mechanical ventilation in dwellings 751/s, 90 /s Living rooms and bedrooms ' temperature
Supply temperature with cooling coil 14°C Mechanical Ventilation - pass rates
Communal corridor ventilation 200 1/s 75 14°C 50% of tested rooms
. . . Meets target
Communal corridor ventilation temperature External air 90 14°C 71% of tested rooms

Results summary
Summary of TM59 results in the following tables. Both natural ventilation and mechanical ventilation scenarios
have been included.

All tested apartments meet TM59 requirements by passing the natural ventilation scenario under the DSY 1
weather file.

Results for DSY2 and DSY3 weather files are presented as well, in line with GLA requirements. As can be seen,
the overheating risk increases with these more extreme heatwave scenarios. It should be noted that for DSY2
and DSY3 represent heatwave scenarios, and as such provide challenging conditions for the assessment of
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Ground Floor

! 4

Upper Floors

Y

Figure 14: Sample of apartments tested. All ‘upper floor’ tested apartments are located on the top-most floor of the respective building
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Appendix D: External Services Layout
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Appendix E: Concept LTHW/CHW Schematic
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Appendix F: Grid Decarbonisation.

Historic progress

The carbon factor of the National Grid - the amount of carbon dioxide released per kilowatt hour of electricity
produced and distributed - is recognised in current Building Regulations as being 0.519 kgCO2/kWh. However,
the national mix of electricity generation methods is progressing towards greener solutions with renewable
sources accounting for 29.4% of the electricity generated in the UK in 2017; up from 24.5% in 2016 [3].

As a consequence, the Building Regulations Part L 2013 value of the National Grid carbon factor has been
shown to be substantially higher than how the grid is performing in reality. This severely impacts the calculated
emissions produced by all heat raising plant which use electricity directly or generate it to offset other
emissions. The figure below shows how the mix of generation techniques serving the National Grid, as well as
the associated carbon factor, has varied over the past six years - encouragingly, the carbon intensity of the grid
has reduced to less than half its value in 2012 [HM Government, “Green Book supplementary guidance:
valuation of energy use and greenhouse gas emissions for appraisal”, 02 January 2018].
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Figure 15: Historic mix of generation methods and associated carbon factor for the National Grid. 8% transmission and distribution losses
are included. Sources: electricityinfo.org (generation mix); BEIS Green Book (historic carbon factors).

Future projections

The Future Energy Scenarios (FES) document, produced by the National Grid, discusses how the UK’s energy
landscape is changing. In this year's report, FES 2018, the carbon factor of the National Grid is projected to be
less than 0.170 kgCO2/kWh by the end of this year, meaning the actual carbon emissions associated with
electricity consumption are much lower than reported in Building Regulations. This means that, under the Part L
2013 methodology the CO2 emissions associated with electrically-driven plant are being overestimated by over
200%. FES 2018 makes projections of how the mix of generation in the grid is likely to change between now
and 2050 - the year by which the Climate Change Act 2008 set the target of reducing the UK’s CO2 emissions
by 80% from 1990 levels.

FES discusses these projections in one of four scenarios with the best and worst-case scenarios (from an
emissions perspective) being Two Degrees and Steady State respectively. Two Degrees describes a situation
where a combination of drastic policy intervention and innovation pushes an ambitious agenda with a focus on
long-term environmental goals - it is described as the ‘cost optimal pathway to meet the UK’s 2050 carbon

35

emissions reduction target’. In contrast, Steady State is a ‘business as usual’ situation, where society is focussed
on the short term and ensuring the security of the UK'’s energy supply.

The figure below combines these future trajectories with the actual carbon intensity of the National Grid over
the past seven years. The reported emissions associated with electricity generation have fallen steeply since
2012 and in all cases, the FES 2018 scenarios see the carbon factor of electricity fall below 100gCO2/kWh by
2035.
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Figure 16: Historic and future projected carbon factor for the National Grid. 8% transmission and distribution losses are included.
Sources: BEIS Green Book (historic carbon factors); National Grid Future Energy Scenarios (FES) 2018 (future projected carbon factors).

Shifting focus
As the carbon emissions associated with the generation of electricity continue to reduce, the proportion of the
UK’s overall greenhouse gas emissions for which the electricity sector is responsible will fall.

The carbon factor of natural gas is likely to remain relatively static. With 85% of homes in the UK relying on gas
to supply their heating and hot water, as well as a significant proportion of commercial buildings, heating
buildings and industry represents an ever-greater proportion of UK emissions - 32% in 2015 [HM Government,
“Clean Growth Strategy,” October 2017].

In order for the UK to maintain a trajectory sufficient to meet the 2050 Paris Agreement decarbonisation target
of an 80% reduction in annual greenhouse gas emissions over 1990 levels, focus must necessarily shift to other
contributors. The BEIS Clean Growth Strategy provides an indication of the direction the UK’s energy policy is
likely to take and “...sets out [the government’s] proposals for decarbonising all sectors of the UK economy
through the 2020s.” This includes investing in infrastructure and mechanisms to facilitate a transition to low
emission vehicles and strengthening the energy performance requirements of new and existing buildings.

As engineers and specialists in the built environment, staying abreast of this dynamism across all sectors is
essential for Hoare Lea.

Updates to the Standard Assessment Procedure (SAP10)

In July 2018, the BRE released an update to the Standard Assessment Procedure (SAP) - used to assess
dwellings’ compliance with Building Regulations - for consultation. The following represents a brief summary of
the changes to carbon factors over the current methodology, SAP2012.
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Carbon factors

Many of the fuel types recognised in SAP have had their fuel types, carbon factors and primary energy factors
amended following the decarbonisation of the grid and other national infrastructure changes. The table below
shows the changes in carbon factor from SAP 2012 to SAP 10. It is worth noting the significant improvement
for the electricity carbon factor (almost half of that used in 2012).

It is likely that that the next update to Building Regulations Part L will specify the SAP 10 carbon factors
associated with natural gas and electricity.

Table 24: Current (SAP2012) and proposed (SAP10) carbon factors for natural gas and grid-supplied electricity.

Fuel SAP 2012 Carbon Factor | SAP 10 Carbon Factor
(kgCO2/kWh) (kgCO2/kWh)

Main Gas 0.216 0.210

Electricity 0.519 0.233

GLA Policy

This difference between national policy and reality means the emissions savings offered by all heat-raising plant
are misrepresentative.

Figure 17 shows the percentage reduction in emissions over the GLA baseline for a variety of development
types and servicing strategies using both the Part L 2013 and SAP10 carbon factors. Using the Part L 2013
carbon factor CHP offers substantial emissions savings in all scenarios (over 20%) whilst heat pumps offer a
benefit in certain applications but a detriment in others. Direct electric is calculated to cause a net increase in
emissions in all examples, over 60% in some circumstances.

However, using the SAP10 carbon factor, now specified within GLA energy assessment guidance (October
2018), the situation is markedly different. Heat pumps offer a significant benefit in all cases, with a minimum of
a 20% reduction in regulated CO». CHP, on the other hand, now offer significantly less benefit, and actually
cause over a 30% increase in net emissions in some applications where formerly they were strong. Direct
electric is now better from an emissions perspective that the GLA gas boiler baseline in all scenarios.

However, whilst the updated SAP10 carbon factor is far closer to how the grid has been performing in recent
years, the rate of progress is such that is may already be out of date. The Future Energy Scenarios 2018 report
anticipated a carbon factor of 0.170kgCO2/kWh by the end of 2018; a 28% reduction compared to the SAP10
carbon factor. Figure 18 shows how this difference affects the calculated emissions of a large-scale, mixed-use
development for a variety of servicing strategies.
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Figure 17: Percentage improvement over the baseline for a variety of development types and servicing strategies using both the current
Part L 2013 carbon factor (top) and the updated SAP10 carbon factor (bottom) for electricity.
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4,500 m Direct Electric = Gas Boiler Heat Pump = CHP
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Figure 18: Net annual emissions for a large scale, mixed-use development for a variety of servicing strategies under Part L 2013, using
the updated SAP10 carbon factor, and the projected carbon factor for the end of 2018 respectively.

HOARE LEA (H)
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Appendix G: Roof area appraisal.

Green/brown roofs

PV panels

ASHPs and Plant

kWh/m2
1100
1020
940
860
780
700
620
540
460
380
300

Proposed Development Roof Plan (source: Assael Architecture) Annual solar irradiance on roofs
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Resulting Proposed PV array

Legend:

Roof area allocated for plant, shared communal
terraces or, or overshaded area

Green / brown roof / PVs

Roof area deemed too small for PV panel array

Total indicative PV panel area:
239 panels = approx. 380m” gross panel area

(PV layout to be further developed in the
detailed design stages)
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Appendix H: SAP worksheets.

Be Lean example data sheet - DER & TER

40

DER Worksheet NHER
Design - Draft

This design submission has been carried cut using Approved SAP software, It has been prepared from plans and specifications and may not reflect the
property as constructed,

Assessor name Miss Michelle Wang Assessor number 2018
Client Last modified 27/07/z2020
Address Manar Road Richmond Block 1, Richmond, TW9

1. overall dwelling dimensions

Area (m?) Average storey Velume (m?)
height (m)
Lowest occupled (1} x (2a) = (3a)
Total floor area {1a) + {1B) + (Lc] + {1d)...(1n) = 14
Dwelling valume (3a] + (3b) + (3¢) + (3d)..{3n) = 5}
2. Ventilation rate
m? per hour

Mumber of chimneys lIl x40 = lIl (Ba)
Mumber of open flues II' w0 = lIl (BB)
Mumber of intermittent fans lIl w1 = lIl (7a)
Mumber of passive vents lIl w0 = lIl (7B)
Mumber of flueless gas fires II' xd0= II' (7c)

Air changes per
hour
Infiltration due to chimneys, flues, fans, PSVs (6a) +(6b) + (7a) + (PR} + (7e)= [0 | #(5)= 8}
if @ pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9] to (18]
Air permeability value, g50, expressed in cubic metres per hour per square metre of envelope area (17}
If based on sir permeability value, then (18] = [{17) + 20] + (8), atherwise (18) = (16} 0.15 (18)
Number of sides on which the dwelling is sheltered lIl (1)
Shelter factor 1-[0.075x%(19)] = (20}
Infiltration rate incorporating shelter factor (18) x (20) = (21)
Infiltration rate modified for menthly wind speed:
Jan Feb Mar Apr May Jun Jul Aug Sep Oct MNov Dec

Monthly average wind speed from Table U2

[sa0 ] so00 [ 450 [ aa0 [ 430 [ 380 [ as0 [ 370 [ 400 | 430 | 450 | 470 |2
Wind factor (22)m + 4

[[128 ] 225 [ 223 [ 110 [ 108 [ oos [ oss [ oos | 100 [ 108 [ 133 | 118 ]2
Adjusted Infiltration rate allowing for shelter and wind facter) (21) x (22a)m

[ 016 [ o016 [ 016 [ o1a [ 014 [ 012 [ o012 [ 012 | 033 [ o014 [ oaa | 015 ]jzam

Calculate effective air change rate for the applicable case:

If mechanical ventilation: air change rate through system (23a)
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h F6.50 (23c)

a) If balanced mechanical ventilation with heat recovery (MVHR] (225)m + (23b} x [1 - (23c) + 100]
[o28 [ o2e [ 027 [ 026 [ 025 | 024 [ 024 | 024 [ 025 [ 025 | 026 | 027 |(24a)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in (25)
[0z [ o2 [ 027 [ o026 | o025 [ 02¢ [ o028 | 024 | 025 | 025 | 026 | 027 |25

3. Heat losses and heat loss parameter

Element Grass Openings  Netarea U-value  AxUW/K  wvalue, Axk,
area, m* m? A, m? WmK klfm*K kIfK

Window 993 I l 133 l 13.16 (27)

M -
Door 183 | x | 100 | = | 189 (26)
External wall [2307 |« 0as ]=[ 348 | (253)
Party wall [s6s0 | x[ o000 ]=[ ooo ] (3z)
External wall [2zan |« oo ]=[ 027 ] (29a)
Total area of external elements $A, m* (31)
Fabric heat loss, W/K = S(A = U) (26)...(30) +132) = (33)
Heat capacity Cm = Z(A % k) [28)...(30) +{32) + [32a)...(32e) = (34)
Thermal mass parameter (TMP) in ki/miK (35)
Thermal bridges: T(L x W) calculated using Appendis K (28)
Total fabric heat lass (33) + (36) = (37)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Wentilation heat loss calculated monthly 0,33 x [25)m x (5)

| 1473 | 14356 | 1439 | 1356 | 1339 | 1255
Heat transfer coefficient, W/K {37}m + {38)m

[T4315 | 4258 | 4281 | 4198 | 4181 | 4057 | 40.97 | 40.80 | 4130 | 41.81 | 4214 | 4248 |

Average = 3(39)1...12/12 = 41.93 (33)

1255 | 1238 | 1289 [ 1335 | 1372 | 1406 |(33)

Heat loss parameter (HLP), W/m?K (39)m + (4)
[ o [ ow [ ow [ ose | o068 | 067 067 | 067 | 067 | 068 | 069 | 065 |

Average = 5(40)1...12/12 = 20}

Number of days in month (Table 1a)
[[3100 | 2800 | 3100 [ 2000 [ 3100 [ 3000 | 3100 | 3100 [ 3000 [ 3100 | s000 [ 3100 ]iam)

4. Water heating energy req ment

Assumed ocoupancy, N (42)
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 82.13 (43)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Now Dec

Hot water usage in litres per day for each month Vd,m = factor from Table 1cx (43)
["e034 | 8706 | 8377 | @043 | 77.20 | 7392 | 7382 | 77.20 | 8043 | 8377 | 87.06 | s0.34 |

pIEEIRI P 985,57 (34)

Energy content of hot water used = 4.18 x Vd,m x nm « Tm/3600 kWh/manth (see Tables 1b, 1c 1d)

[13z9a [ 11718 [ 12092 [ 10542 | 10115 | 8729 | soss | 9281 | 9392 | 10946 | 119.48 | 12375 |

F(45)1...12 = 129224 (45)

Distribution loss 0.15 x (45)m
[ 2010 [ 1758 | 1814 [ 1581 [ 1517 [ 13.09 | 1213 | 1392 | 1409 | 1642 | 17.92 | 1946 |(48)

Storage volume (litres) including any solar or WWHRS storage within same vessel 47y

Water storage loss:

a) If manufacturer's declared loss factor is known (kKWh/day) (48)
Temperature factor from Table 2b [49)
Energy lost from water storage (kWh/day) (48) x [43) (50)

Enter (50) or (54) in (55) (55)

Water storage loss calculated for each month (55) x (41)m
2995 | 2705 | 2995 | 2898 | 2995 | 2698 | 2995 | 2995 | 2898 | 2995 | 2898 | 2995 |(56)
If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [[47) - Vs] + [47), else (56}

[Tza9s | z705 | 2995 | 2898 | 2955 | 2898 | 2995 | 2955 | 2898 | 2995 | 2838 | 2995 |(s7)

Primary circuit loss for each month from Table 3

[2326 [ 2100 | 2326 | 2251 [ 2326 [ 2251 [ 2326 | 2326 | 2231

23.26 | 2251 | 2336 |is9)

Combl loss for each month from Table 3a, 3b or 3¢

[ ooo | ooo | ooo | ooo | ooo | ooo [ ooo | ooo |

0.00

000 | ooo | ooo ey

Total heat required for water heating calculated for each month 085 x (45)m + (46)m + (ST)m + [53)m + [B1)}m

| 18718 | 15524 | 17413 | 15691 | 15436 | 13878 | 134.08 | 14602 | 14543 |

162.67 | 17097 | 183.86 | (62)

Solar DHW input calculated using Appendix G or Appendix H

[ooo [ ooo | ooo | ooo | ooo | ooo | ooo | ooo |

0.00

000 | oo | ooo |53

Output from water heater for each month (kWh/month) [62)m + [63)m

[(187.19 [ 16524 [ 17413 [ 15691 [ 15436 | 13878 | 13405 [ 14602 | 14542

162,67 | 17087 | 18296

Heat gains from water heating (kWh/month) 0.25 x [0.85 = (45)m + (61)m] + 0.8 x [{4E)m + (57)m + (59)m]

641112 = 1918.72 (64}

[87an | 7741 | 8277 | 7625 | 7620 | 7022 | 6946 | 7343 | 7242

7896 | 8052 | 8571 |(65)

Metabaolic gains [Table 5)

Purmp and fan gains (Table 5a)

Losses e.g. evaporation (Table 5)

Water heating gains (Table 5)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

| 10091 | 10081 | 10091 | 10091 | 10091 | 10051 | 10091 | 10091 | 10cs1 [ 10091 | 10091 | 10091 | (ss)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5

| 1576 | 1400 | 1138 | ase2 | ea44 | 544 | sse | 7ea | 1025 [ 1302 | 1520 | 120 |(57)
Appliance gains [calculated in Appendix L, equation L13 or L13a), also see Table 5

[(17621 [ 17804 | 17343 | 16362 | 15124 | 139.60 | 13183 | 13000 | 134.61 | 14442 | 15680 | 168.44 | (68)
Cocking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5

[330s [ 3309 [ 3309 [ 3309 [ 3308 | 3305 | 3305 | 33.08 | 3305 | 3305 | 33.09 | 33.09 |(69)

[ oo0 [ ooo | ooo [ ooo [ ooo [ ooo [ ooo [ ooo [ ooo | ooo [ ooo | ooo |(o)

[o7a [ 073 | -80.73 [ -80.73 | 6073 | -8073 [ -80.73 | -8073 | -80.73 | -80.73 | -80.73 | -B0.73 | (71)

[[21709 [ 1519 [ 12125 [ 10500 [ 10242 | o752 [ 9336 | saea [ 1ooso [ 10623 [ 11239 [ 11520 i

Total internal gains (66}m + {67)m + {68)m + (69)m + (70)m + (71)m + (72)m

[ 26234 [ 3051 | 34934 | 33141 | 31338 | 20584 [ 28434 | 28060 [ 20872

316.84 | 337.66 | 35311 |(73)

6. Solar gains

Access factor Area Solar flux E FF Gains
Table 6d m? w/m? specific data specific data w
or Table &b or Table 6c
Morth [ o077 Jx[_s80  |x[ e |xoox[ 040 |x[__oso  |=[_1804 ]
South [ o077 Jx[ 313 Jx[ 4675 Jxoox[ 040 |x[ o080 |=[_3651 |78

Solar gains in watts Z(74)m...[82jm

| 5455 | 9436 | 13474 | 18017 | 21645 | 222.02 [ 21103 | 18242 | 14939 | 10553 | 6553 | 46.58 | (=3)

Total gains - internal and solar (73)m + (83)m

416.88 | 454.77 | 484.08 | 511.58 | 529.83 | 517.85 | 495.37 | 472.02 | 44871 | 422.37 | 403.13 | 399.69 | (34)

7. Mean internal temperature (heating season)

Temperature during heating periods in the living area from Table 8, Thi{'C} 85)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation factor for gains for living area nl,m (see Table Sa)
[ oos [ oo1 [ o087 [ o078 [ o065 [ o4 [ o036 [ o390 [ ose [ oso [ oo [ oma ]iss
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Mean internal temp of living area T1 (steps 3 to 7 in Table 9¢) fi107)6.. 8 = (107) Emissions from other sources (space heating)
[19.8s [ 2005 [ 2031 [ 2063 [ 2085 | 2006 | 2098 [ 2089 | 2093 [ 2068 | 2023 | 1984 |(a7) Space cooling requirement k\Wh/m?/year (107) = (4) = (108) Efficiency of bailers (367a)
Temperature during heating periads in the rest of dwelling from Table 9, Th2{"C) CO2 emissions from boilers  [(307a}+(310a}] » 100 + (367a) = x - (367)
[(a034 [ 2034 [ 2034 [ 2035 [ 2036 [ 2037 | 2037 [ 2037 | 2036 [ 2036 [ 2035 | 2035 |(ag) Electrical energy for community heat distribution * = 1372)
Utilisation factor for gains for rest of dwelling n2,m Fraction of space heat from secondary/supplementary system (table 11) Wit none (301) Total CO2 associated with community systems (373)
[osz [ os0 | o8s | o076 | o062 | oas | o031 | o34 | o054 | 077 | 089 | os4 (a9 Fraction of space heal from community system 1-laon = 02 Total €02 associsted with space and water heating (376)
Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9¢) Fra(t?on of community heat from boilers ’ ) (3033) Space cooling X = (377)
[C1880 [ 1906 | 1944 [ 1985 | 2009 | 2033 [ 2036 | 2036 | 2025 | 1994 | 1334 | 1877 |(90) Fraction of total space heat fmm community bollers _ (302) x (303a) = (3042) Pumps and fans x = 1378)
Living area fraction Living area = 4] = (a1} Factor for contral and charging methed [Table 4e3)) for community space heating (305) Electricity for ighting . - (379)
Mean internal tampersture for the whole dwelling fLA x T1 +(1 - fLA) x T2 Factor for charging method [Table 4c{3)} for community water heating (a0sa} Total Oy, kefyear (376).(382] = (383)
[(1937 [ 1959 [ 1991 [ 2029 [ 2055 | 2067 [ 2070 [ 2070 | 2063 [ 2033 | 1982 | 1938 |(92) Diserurtlon foss factor (Table 12c) for community heating system (408} Dwelling €Oz emission rate (383) = (4} = (384)
Apply adjustment to the mean internal temperature from Table 4e where appropriate El value
[(1937 | 1958 | 1881 | 2029 | 2055 | 2067 | 2070 | 20970 | 2063 | 20.33 | 1982 | 1838 | (93 Space heating i rating (secticn 14) {35
Annual space heating requirement (8} o band
Jan Feb Mar Apr May Jun Jul Aug Sep Oet Nev Dec 13| mary energy - Commul heating scheme
Utilisation factor for gains, nm ‘Water heating Energy Primary factor Primary energy
[osz | oss | o8s | o076 | o063 | 04s | 034 | 037 | 056 | 077 | osa | om3 (4 #Annual water heating requirement (54) kih/year (kWh/year)
Useful gains, nmGm, W (34)m x (84)m Water heat from bailers (64) x (3032) » (3053) % (306) = (310a) Primary energy from other sources (space heating)
[[382.77 [ ao5.54 [ 40a.7s [ 3ses2 [ 333@s | 24044 [ 16615 | 172.80 | 252.24 [ 32646 | 35590 [ 37014 ] 95) Electricity used for heat distribution 0.01 = [{307a)...{307e) + (310a)...{310e)] = (313) Efficiency of bollers (3673}
Monthly average external temperature from Table U1 Primary energy from boilers  [(307a}+{310a}] x 100 + [367a) = * = (387)
[a30 | a0 | 650 | 850 | 1170 | 1460 | 1660 | 1640 | 1410 | 1060 | 710 | 420 ](s6) Caoling System Energy Efficiency Ratio (314) Electrical energy for community heat distribution x = (372)
Heat loss rate for mean internal temperature, Lm, W [{3%)m x [{33)m - (36)m] Space cooling {if there is a fixed cooling system, if not enter 0) (107) = (314) (315) Total primary energy associated with community systems (373)
[650.44 | 63154 | 57417 | 478.12 | 369.81 | 248.85 | 168.04 | 17544 | 269.79 | 406.85 | 536.24 | 643.32 | (37) Electricity for pumps, fans and electric keep-hot (Table 4f) Total primary energy associated with space and water heating (376
Space heating requirement, kiWh/month 0.024 x [(97)m - (95)m] % {41)m mechanical ventilation fans - balanced, extract or positive input from outside (330a) Space cooling x = (377)
(29935 [ 15187 | 12233 | 6430 | 2676 | 000 | 000 | 000 | 000 | 5981 | 129.85 | 203.25 | Total electricity for the abave, kWhyyear (331) Pumps and fans * = (378)
5(98)1...5, 10,12 = (98) Electricity for lighting {Appendix L) (332) Electricity for lighting x = (379)
Space heating requirement KWh/m*/year (98) = {4) (59) Total delivered energy for all uses (307} + (309) + (310) + (312} + (315) = (331) + {332)...13370) = (338) Primary energy kWh/year (383)
Dwelling primary energy rate kWh/ma/year (384)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nowv Dec Fuel Fuel price Fuel
Heat loss rate Lm KWhiyear cost £fyear
[ooo | ooo | ooo | ooo | oao | 38511 | 30317 | 31008 | o000 | ooo | oo | ooo | (o0 Space heating from bailers * L2 | xome= | 262 ]iseca)
Utlisation factor for loss nm Water heating from bailers x [ am | xoo1= [ sna2 | (aa2a)
[ooo | ooo | voo | ooo | ooe | o8 | 097 | o096 | ooo | ooo | ooo | ooo 1oy Space cooling * [ ] xome= [ 314 s
Useful loss mLm fwatts] (100)m x {101)m Pumps and fans x 1319 | xoo= [ 1783 |0
[ooo | oo | ooo | ooo | om0 | 36312 | 29340 | 29808 | 000 | o000 | 000 | o000 (109 Electricity for lighting * L 1z19 [ xoo= [ 367 |Gs0)
Gains Additional standing charges (351)
[ooo | ooo | voo | ooo | oo | 66847 | 64096 | 61453 | 000 | 000 | ooo ]| o000 (103 Total energy cost (3408)...{342¢) + (345)...(354) = (355)
Space cooling reguirement, whole dwelling, continuous (KWh) 0.024 x [{103)m - (102}m] x (41)m
[[ooo T ooo | ooo | ooo | ooo [ 21985 [ 2sese [ 23544 [ ooo | ooo | ooo | ooo | Energy cost deflator (Table 12) 356)
10416..8 = (104) Energy cost factor (ECF] (357
Cooled fraction cooled area ¢ (4) = (105) Shpvalue
Intermittency factor [Table 10) AP rating [sectian 13] (358)
[[ooo [ ooo | ooo [ ooo | ooo | o2s 025 | 025 | ooo [ ooo [ ooo | ooo | <P band
TIL06/6..8 = 075 (108)
000 | ooo | ooo | ooo | ooo | sees | 3401 | 3i7e | ooo | ooo | ooo | ooo | Energy Emission factor Emissions
KWh/year (kgfyear)
URN: BI-ADZ-E version 1 URN: B1-A0Z-E version 1 RN BL-A02-E version 1
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TER Worksheet
Design - Draft

(O NHER

This design submission has been carried out using App SAP softy . It has been prepared from plans and specifications and may not reflect the
property as constructed

Assessor name Miss Michelle Wang Aszessor number 2018

Client Last modified 27/07/2020

Address Manor Road Richmond Block 1, Richmond, TWS

1. Overall dwelling dimensions

Area (m?) Average storey Volume [m?)
height {m}

Lowest occupled [1a} x [20) = 15938 | (3a)

Total flocr area

(1) + (1b) + {1c] + {1d)...{1n) = o
{3a) + (3b) + (3¢) + (3d)..{3n) = is)

Dwelling valume

2. Ventilation rate

m? per hour
[ o Jial
[0 Jun
{72
o Jum
——

Air changes per
hour

@

(7)

1)

[z Juo

1-10.075 % (19)] = (20}
(18] x (20) = (21)

Number of chimneys |I] x40 =
Lo ] xwo-
x10=
[ o 1 xuw-

Number of open flues
Number of intermittent fans
Number of passive vents

Number of flueless gas fires

{6a) +[6b)+ (7a)+ (70) = (7} =20 ] (5=

If o pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9] 1o (16)

Infiltration due to chimneys, flues, fans, PSVs

Alr permeability value, g50, expressed in cuble metres per hour per square metre of envelope area
If based on air permeability value, then {18} = [(17) + 20] + (8), otherwise (18] = (16)
Number of sides en which the dwelling is sheltered
Shelter factor
Infiltration rate incorporating sheller factor
Infiltration rate modified for monthly wind speed:;
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Now Dec

Maonthly average wind speed from Table U2

[ 510 [ soo [ aso [ 440 | 430 [ 380 [ 380 [ 370 | ao0 | a30 | 4s0 | a7o |izz)
Wind factor (22)m =4

[[128 [ 125 [ 123 [ 210 | 108 | o9s | oss | oe3a | 100 | 108 | 113 [ 118 |{224)

Adjusted infiltration rate (allowing for shelter and wind factor) (21} x (22a)m

[[o41 [ oao [ o33 [ o035 [ 034 [ o030 [ o030 [ o030 [ o032 [ o34 | 036 | 038 |22y

Caleulate effective air change rate for the applicable case:
If mechanical ventilation: air change rate through system N/A (23a)
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h (23c)
d) natural ventilation or whole house positive input ventilation from loft
[ osa | osa [ os8 [ o056 | o5 [ o055 | os5 [ o054 | 055 [ os6 [ 058 [ 057 |24
Effective air change rate - enter (24a) or (24b) or {24c) or {24d} in (25)

[[os8 | osa [ os8 [ o056 | os6 | 05 [ o055 [ o054 [ oss [ o056 [ o056 | 057 |29

ieat losses and heat loss parameter

Element Gross Openings Met area U-value AxUW/K w-value, Axk,

area, m* m* A, m* W/m*K kl/m*.K kifK
Window [(oos Jx[ 133 |=[ 1316 | (27)
Door 189 | x[_1o0 | =] 189 (26)
External wall | 5028 | x| o18 |=[ 905 | (29a)
Party wall [s650 |x[ noo ]|=[ ooo | (32)

31
(26)..430) + (32) = (33)
(28)...430) + (32) + (32a)...(32¢) = (34
[ 2s000 i)
[ Jua
(33) + {36) = 37
Jan Feb Mar Apr May Jun ul Aug Sep Oct Nov Dec
Wentilation heat loss calculated monthly 0.33 x (25)m x (5}
[3065 [ 3048 | 3032 | 2054 | 2039 [ 2872 [ 2872
Heat transfer coefficient, W/K (37)m + (38)m
| 5953 | s936 | 5920 | ss42 | 5827 | s7ss | s7se

Total area of external elements FA, m?

Fabric heat less, W/K = Z[A < U}

Heat capacity Cm = Z{Ax &)

Thermal mass parameter [TMP) in klfm*K

Thermal bridges: F(L x W) calculated using Appendix K
Total fabric heat loss

2850 | 2898 | 2939 [ 2989 [ 3000 |38

57.47 | 5786 | 5827 | sas7 | sase |

Average = 5(39)1..12/12 = {39)

Heat loss parameter [HLP), W/m®K (39)m + (4]
[o97 [ os7 [ o087 [ oos [ o095 [ 094 | o084 | 054 | 094 | 095 | 096 | 056 |

Average = 5(40)1..12/12 = 140)

Mumber of days in manth (Table 1a)
[3100 [ 2800 [ 3100 [ 3000 [ 3100 | 3000 | 3100 [ 3100 [ 3000 | 3100 | 3000 [ 3100 |40

4. Water heating energy requirement
Assurned secupancy, N (42}

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 8213 (43}
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43}

9045 | 8377 | 8706 | o034 |

441,12 = (44)

[op3a | @706 | sarr | anas | 7720 | 73e2 | 73sz | 77.20

Energy content of hot water used = 4,18 x Vd,m x nm x Tm/2600 kWh/maonth (see Tables 1b, 1c 1d)

[ 13308 | 11718 | 12002 | 10542 | 10115 | 8729 | soss | szasi

9302 | 10946 | 11948 | 12075 |

45)1.12= 1292.24 (45}

Distribution loss 0.15 x [45)m

[[zoa0 [ 1758 [ 1814 [ 1581 [ 1517 | 1309 | 1213 | 1392 | 1409 | 1642 | 1792 | 19.46 | (4c}

Storage volume (litres) including any solar or WWHRS storage within same vessel 147}

Water storage loss:

a) If manufacturer's declared loss factor is known (k\Wh)/'day) 162 (a8}
Temperature factar from Table 2b (a9}
Energy lost from water storage (KWh/day) (48) x (49) (50}

Enter (50) or {54} in (55} {s5)

‘Water storage loss calculated for each moenth (55) % {#1)m

[[27.16 | 2454 | 2716 | 2628 | 2716 | 2629 | 2716 | 27.16 | 2623 | 27.06 | 2629 | 27.16 | (56}

If the vessel contains dedicated solar storage or dedicated WWHRS [56)m x [[47) - Vs] = [47), else (56)

[[27.16 | 2a5a | 2716 | 2623 | 2716 | 2629 | 2716 | 27.16 | 2623 | 27.06 | 2629 | 27.16 | (57}

Primary circuit loss for each month from Table 3

[2326 | 2101 [ 2326 | 2251 | 2326 | 2251 | 2326 | 2326 | 2251 | 2326 | 2251 | 2326 |(s9)

Combi loss for each month from Table 3a, 3b or 3c

[[0oo [ ooo [ ooo [ ooo | coo [ ooo [ ooo [ ooo | ooo | ooo | oo [ woo |isy
Total heat required for water heating caleulated far each menth 085 x (45)m + (46}m + (37}m + (39)m + (B1})m

[(18a00 [ 16272 [ 17134 | 15422 [ 15158 | 136.00 | 13131 | 14324 | 14272 | 150.89 | 16828 | 180.18 | (52
Salar DHW input calculated using Appendix G or Appendix H

[ ooo J ooo [ ooo | ooo | coo | ooo | ooo [ ooo | ooo | ooo | ooo [ ooo |is3)

Output from water heater for each month (kWh/month) (62)m + (63)m

[18a.90 | 16272 | 17134 | 154.22 | 15158 | 136.09 | 13131 | 14324 | 14272 | 159.89 | 18828 | 180.8 |

(641,12 = (64)

Heat gains from water heating (kWh/maonth) 0.25 x [0.85 = (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m]
[eass | 7540 | soss [ 7408 | 7397 | 6806 | 6724 | 7120 | 7027 | 7674 | 7897 | 8348 |(65)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Mo Dec
Metabelic gains {Table 5)
[(10091 [ 10031 [ 10091 | 10091 [ 10051 | 10091 | 10081 [ 10091 | 10091 | 10051 | 10081 [ 100.91 | (ss)

Lighting gains (¢ 1 in Appendix L, equation LS or L9a), also see Table 5
[(1635 [ 1452 [ 1181 | 894 | 668 | 564 | 610 | 792 | 1064 | 1351 | 1576 | 16.80 | (67}

Applianee gains {calculated in Appendix L, equation 113 or L13a), also see Table 5

[[176.21 | 17804 [ 17343 | 16362 | 15124 | 13960 | 131.83 | 130.00 | 134.61 | 14442 | 156.80 | 16844 | (58}
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5

[23.09 | 3309 [ 3309 | 3309 | 3309 | 3309 | 3309 [ 3309 [ 3309 [ 3309 | 330 [ 3309 |(s9)
Purmp and fan gains {Table 5a)

[[300 [ 300 [ 300 [ 300 | 300 [ 300 | 300 | 300 | 300 | 300 | 300 | 300 |70

Losses e.g. evaporation (Table 5)

[8073 [ w073 [ 8073 | 8073 | w073 | 8073 | 8093 [ w003 | 8073 | 8073 | 8093 [ 8073 |7y

Water heating gains (Table 5)

[11410 [ 11220 [ 10826 [ 10291 | 9943 [ 9453 [ 9037 [ ss70 | o760 | 10314 [ 10040 [ 11221 | (72}
Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

| 35293 | 36104 | 34978 | 33174 | 31363 | 20605 | 28457 | 2mom0 | 2001 | 31734 | 3324 | 35372 |(73)

6. Solar gains

Access factor Area Solar flux '] FF Gains
Table 6d m? Wfm? specificdata  specific data w
or Table 6b or Table 6c
Narth 077 x| &80 x| 1083 |wxoox| 08 |x[ 070 |=[_ 2210 |74
Sauth [ o7r Jx[ 313 Jx[ 4675 Jxoox[__063 |« 0.70 =[ aa72 |7

Solar gains in watts Z(74)m...(82}m
[ o682 [ 11547 | 165.06 | 22071 | 26515 | 27187 | 25851 | 22346 | 183.74 | 12827 | 8027 | 57.07 | (83)
Total gains - internal and solar (73)m + (83)m

[[#29.75 [ 47651 [ s14.84 | ss24s | sre7s | ses.02 | s43.08 | 51336 | 482.85 | 44660 | 41851 | 41079 | 9}

7. Mean internal temperature [heating season)
fes)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Temperature during heating periods in the living area from Table 9, Th1{"C)

Utilisation factor for gains for living area nl,m {see Table 3a)

[1oo [ o099 [ oes [ ose | o2 | o063 [ oas [ 051 [ o076 | o095 | oes [ 1o0 ]iss)

Mean internal temp of living area T1 {steps 3 to 7 in Table 9c)
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[z0a0 [ 2023 | 2044 [ 2070 | 2080 [ 2088 [ 2100

[ 2100 | 2005 [ 2071 | 2036 [ 2008 |i=7)

Temperature during heating periods in the rest of dwelling from Table 9, Th2{"C}

[(20a1 [ 2013 [ 2001 [ 2012 | 2012 | 2013 [ 2013

[ 2014 [ 2013 | 2042 [ 2012 [ 3012 |(sg)

Utilisation factor for gains for rest of dwelling n2,m

[os [ oes [ oo7r [ 0m | o7 | oss | o037

042 | 069 | 093 | oss | 100 |isg)

Mean internal temperature in the rest of dwelling T2 {follow steps 3 to 7 in Table 9¢)

[(1892 | 1011 [ 1940 [ 1978 [ 2003 | 2012 | 2013

[ 2013 | 2000 | 1980 [ 1931 [ 1889 | o0

Living area fraction

Mean internal temperature for the whole dwelling fLa x T1 +{1 - fLajx T2

Living area = (4) = (91}

[T1ss6 | 1972 | 1996 | 2027 | 2050 | 2058 | 20060

[ 2060 | 2086 | 2020 | 1988 | 1953 |(e2)

Apply adjustment to the mean internal temperature from Table 4e where appropriate

[T1ss6 | 1972 | 1996 | 2027 | 2050 | 2059 | 20.60

[ 2060 | 2056 | 2029 | 1988 [ 1953 |(e3)

Jan Feb Mar Apr May Jun Jul

Utilisation factor for gains, nm

8. Space heating requirement

Aug Sep Oct MNov Dec

[[oos [ oos [ o0s7 [ 0o [ om0 | oss | oa2

[ 0a7 | 073 | oo3 | o9 [ oes |isg

Useful gains, nmGm, W (94)m x (84)m

[a26.71 [ 47009 [ asa.5s [ 50847 | 46183 | 337.59 | 22955 | 239.89 | 35117 | 417.18 | 412.22 | 40843 | (35}

Monthly average external temperature from Table UL

[a30 [ aso [ eso [ 8so [ m70 | 1ae0 | 1680

[ 1640 | 1930 [ 1060 | 710 [ a20 |iss

Heat loss rate for mean internal temperature, Lm, W [{38)m % [{93)m - (96)m]

[(o0826 | e70.49 | 796.89 [ 66446 | 51263 | 344.85 | 23038 | 24134 | 37355 | 564.75 | 748.39 | 90268 | (97}

Space heating requirement, kWh/month 0,024  [137)m - (35)m] x [41)m

[zs828 [ 27511 [ 22122 [ 11231 [ 3780 | ooo [ ooo

[ oo | ooo [ 10079 | 24204 [ 36768 |

Space heating requirement kWh/m?/year

9a. Energy requirements - individual heating systems including micro-CHP
Space heating

Fraction of space heat from secondary/supplementary system (table 11)

Fraction of space heat from main system(s)
Fraction of space heat from main system 2
Fraction of tatal space heat from main system 1
Fraction of total space heat from main system 2
Efficiency of main system 1 (%)
Jan Feb Mar Apr May Jun Jul
Space heating fuel [maln system 1), kWh/month

519815, 10..12 = (EL]
(98) + () (99}

f201)

1-(201)= (202)

f202)

(202) x [1-{203}] = 1204)
(202) » (203) = (205)
(206)

Aug Sep Oct MNow Dec

[38318 [ 20424 [ 23660 | 12012 | 4043 | ooo | ooo

pon | 000 | 11743 | 25887 | 39324 |

Water heating

Efficiency of water heater

21115, 10,12 = 184410 (211)

[ ses6 | ss20 | asso | s3os | 8173 | 7980 | 79.80

[ 7980 | 7980 | s3sa | 8578 | se.68 |(217)

Water heating fuel, kWh/maonth

[[21305 [ 18877 [ 20001 [ 18363 | 18547 | 170.53 | 16455 | 179.50 | 17885 | 19071 | 196.17 | 20787 |

Annual totals

Space heating fuel - main system 1

i21%2)1...12 = 225951 (219)

‘Water heating fuel 2255.51

Electricity for pumps, fans and electric keep-hot (Table 4f)

central heating pump or water pump within warm air heating unit (230c)

boiler flue fan (230e)
Total electricity for the above, kWh/year (231)
Electricity for lighting (Appendix L) (232)
Total delivered energy for all uses (211)..(221) + (231) + {232)..(237b) = (238)

Fuel Fuel price Fuel
KWh/year cost £/year
Space heating - main system 1 ® x0.01= (240)
Water heating X x0.01= (247)
Pumps and fans * x0.01= (249)
Electricity for lighting H x0.01= (250)
Additienal standing charges (251)
Tatal energy cost (240)..4242) + (245)...(254) = (255)
11a, SAP rating - individual heating systems including micro-CHP

Energy cost deflator {Table 1) (256)
Energy cost factor (ECF) (257)
40 vaue
SAP rating {section 13} (258)

$4P band

12a. CO; emissions - individual heating systems including micro-CHP

Energy Emission factor Emissions
kWh/year kg CO3/kWh kg CO3fyear

= (261)
- (264)
[261) +(262) + (263) + (264) = (265)
Pumps and fans = (267)
Electricity for lighting 288,74 ¥ 0.519 = (268)
Total €Oy, kg/year (265)...(271) = (272
Dwelling CO2 emission rate (272) =4 = (273)
Erveke

El rating [section 14) (274)
£l band

13a. Primary energy - individual heating systems including micro-CHP

Space heating - main system 1 .10 *
‘Water heating 2259.51 *

Space and water heating

Energy Primary factor Primary Energy
kWh/year kWhyfyear
Space heating - main system 1 % = (261)
‘Water heating X = (264]
Space and water heating (261) +(262) + (263) + (264) = (265)
Pumpsand s . N
Electricity for lighting x = (268)
Primary energy KWh/year (272)

Dwelling primary energy rate kWh/m2/year (273)
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Be Green example data sheet- DER & TER

DER Worksheet N H ER
Design - Draft
This design submission has been carried out using App SAP . It has been prepared from plans and specifications and may not reflect the
property as constructed.

Assessor name Miss Michelle Wang Assessor number 2018

Client Last modified 28/07/2020

Address Manor Road Richmand Black 1, Richmond, TW3S

1. Overall dwelling dimensions

Area m?) Average storey Volume [m?)
height {m})

Lowest accupied (1a) x (2a) = (3a)

{1a) + (16) + {1c} + {1d)...(1n) = (4]

Total flocr area

{3a) + (3b) + [3¢) + (3d)..{3n) = 15)

Dwelling volume

2, Ventilation rate

m? per hour

o Jea
o Jen
[ o Jual
Lo Jum
[ o 1w

Air changes per
hour

i)
(7]

If based on air permeability value, then {18) = [(17) + 20] + (8), otherwise (18) = (16) 0.15 (18}
Lz Jua

1-10.075 % (19)] = (20)
(18) x {20) = 21)

Ceo ] -

Number of chimneys
Number of open flues
Number of intermittent fans
HNumber of passive vents

Number of flueless gas fires

{sa) +{6b) + (7a)+ (70} + (7= 0 ] +is5)=

If @ pressurisation test has been corried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Infiltration due to chimneys, flues, fans, PSVs
Alr permeability valee, g50, expressed in cuble metres per hour per square metre of envelope area

Numbser of sides en which the dwelling is sheltered
Shelter factar
Infiltration rate incorperating shelter factor
Infiltration rate modified for monthly wind speed:
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Maonthly average wind speed from Table U2

[ 510 [ soo [ 450 [ 440 [ 430 [ 380 | 380 [ 370 | 400 | 430 | 450 | a7 |22
Wind factor [22)m + 4

[128 [ 125 [ 123 [ 120 [ 108 [ o095 [ oss [ o3 [ 1m0 [ 108 [ 113 [ 118 |i2249)

Adjusted infiltration rate (allowing for shelter and wind factor] (21) % [22a)m

[o16 [ 016 [ 016 [ o014 | 014 | o012 | o1z | o1z | 013 | o014 | o014 | ois |izzn)

233)
(230

Caleulate effective air change rate for the applicable case:
If mechanical ventilation: air change rate through system
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h
a) If balanced mechanical ventilation with heat recovery {MVHR) (22b)m + (23b) x [1 - {23c) + 100]
[o2s [ o2 [ 027 [ 026 | 025 | 024 | 024 [ 024 | 025 [ 025 [ 026 [ 027 ]izaa)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in (25)
[ o028 [ o28 [ 027 | 026 [ 025 | 024 [ 024 [ 024 [ 025 | 025 | o026 [ 027 Ji2s)

3. Heat losses and heat loss parameter

Element Gross Openings Met area U-value AxUW/K  wvalue, Axk,
area, m* m* A, m* Wm*K kifm®.K kifK
Window [[9ms |x[ 133 |=[ 1318 | (27)
Door 189 |« [ 100 =] 1s9 (26}
External wall | 2307 |x[ o1s |=[ 348 | (29a)
Party wall [ses0 ] x[ooo |=[ oo ] (32)
External wall | 2731 |« oo1 |=| o027 | (29a)
Total area of external elements 24, m? (31}
Fabric heat loss, W/K = F(A x L) 26)...{30) + (32) = (33)
Heat capacity Cm = Z{A x k) (28)...(30) + (32) + (32a)...(32e) = N/A (34)
Thermal mass parameter [TMP]in kl/mK (35}
Thermal bridges: 5(L x W) calculated using Appendix K (36)
Total fabric heat loss (33) + {36) = (37
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Mov Dec

Wentilation heat loss calculated monthly 0.33 x (25)m x [5)

[[2a73 | 1456 [ 1439 [ 1356 | 1339 | 1255 | 1255 | 1238 | 1289 | 1333 | 1372 | 1406 |(28)
Heat transfer coefficient, W/K (37)m +(38)m
[[4315 [ 4208 [ 4281 | a1oe | s18 | aos7 | 4097 | 4080 | 4130 | 4181 | 424 | 4248 |

Average = 3(39)1..12/12 = (39)

Heat loss parameter (HLP), W/m?K {39)m + (4)
[oro [ oro [ o7 | oes | o068 | o067 | o067 | 067 | o067 | o068 | o062 | 069 |

Average = 3(40)1..12/12 = (40)

Number of days in month (Table 1a)
[ 300 [ 2800 [ 3100 | 3000 [ 3100 [ 3000 [ 3100 | 3100 | 3000 | 3n00 | 3000 | 3100 |40}

4. Water heating energy requirement
{42)
__52.13 (43}

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Hot water usage in litres per day for each month Wd,m = factor from Table 1c x (43}

[ o034 | aro6 | 8377 | sods | 7720 | 7302 | 7392 | 7720

Assumed occupancy, N

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36

8049 | 8377 | 8706 | 5034 |

sl44)1..12= (44)

Energy content of hot water used = 4,18 x Vd,m x nm x Tm/3600 kWh/manth (see Tables 1b, 1c 1d)
[[13398 [ 11718 [ 12092 [ 10542 [ 10115 | 8729 | s0.88 | 281 | 9392 [ 10946 | 11948 | 12975 |

3l4s)1..12 = 145)

Distribution loss 0.15 x [45)m
L2000 | 1758 [ 1814 | 1581 | 1507 | 1309 | 1213 | 1392 | 1409 | 1642 | 1792 | 1946 |(46)

Storage volume (litres) including any selar or WWHRS storage within same vessel (47}

Water storage loss:

a) If manufacturer’s declared loss factor is known (kWh/day) (a8)
Temperature factor from Table 2b (49}
Energy lost from water storage (KWh/day) [48) x (49) {50}

Enter (50} or (54) in (55) [ o097 Jiss

‘Water storage loss calculated for each month (55} x (41)m

[ 2oes | 2708 [ 2005 | 2808 [ 2005 | 2s0e | 2005 | 2005 [ 2ses | 2005 | 2a0s [ 2085 |is6)
If the vessel contains dedicated solar storage or dedicated WWHRS (S6)m x [{47) - Vs] < (47), else (36)

L2995 [ 2705 [ 2995 | 2898 | 2005 | 2898 | 2995 [ 2995 | 2898 | 2095 | 2898 [ 2005 |isn

Primary circuit loss for each month from Table 3

[eaze | 2101 [ 2326 [ 2251 | 2326 | 2251 [ 2326 [ 2326 | 2251 [ 2326 | 2251 | 2326 |i59)
Combi loss for each month from Table 3a, 3b or 3¢

[[ooo [ ooo | ooo | ooo [ ooo [ ooo [ coo [ ooo [ oo [ ooo [ ooo [ ooo ]is1)
Total heat required for water heating calculated for each month 0.85 x (45)m + (46)m + (57)m + (58)m + (61lm

[a8719 [ 16524 | 17433 [ 15691 | 15436 [ 13878 | 13409 | 14602 | 14542 | 162,67 | 17097 | 18296 | (62)
Solar DHW input calculated using Appendix G or Appendix H

[ooo J ooo | ooo | ooo [ ooo [ ooo [ coo [ ooo [ ooo [ ooo [ ooo | ooo ]iss
Output from water heater for each month (kKWh/manth) (62}m + (63]m

[187.19 | 16524 [ 17433 | 15691 | 154.36 | 138.78 | 13409 | 14602 | 14542 | 16267 | 170.57 | 182.96

3(E4]1.12 = (64)

Heat gains from water heating (kWh/month] 0.25 = [0L85 = [45)m + (61)m] + 0.8 = [[4&6)m + [57)m + [59)m]

[ g7a1 | 7741 | 2277 | 725 | 7820 | 7022 | eoa6 [ 7343 | 7242 | 7mee | s0s2 | as7i |(ss)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct MNowv Dec
Metabolic gains (Table 5)
[(1o0e1 | 10001 [ 10001 [ 100901 [ 10091 | 10001 | 1001 [ 10001 | 10091 [ 1001 | 10001 | 10001 | e6)
Lighting gains [(calculated in Appendix L, equation L3 or L9a), also see Table 5
[1576 | 1400 [ 1139 | 86z | 644 [ sa4 [ 588 [ 768 [ 1025 [ 1302 [ 1520 | 1620 |(s7)
Appliance gains {calculated in Appendix L, equation L13 or L13a), also see Table 5
[(17621 | 17804 [ 17323 [ 16362 | 151,24 | 13960 | 13183 [ 13000 | 13261 [ 14442 | 156.80 | 16844 | (68)
Coeking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
33.00 | 3300 [ 3309 [ 3300 [ 3300 | 3300 [ 3300 [ 3300 | 3309 [ 3309 [ 3300 [ 3309 ]ism
Pump and fan gains (Table 5a)
[ ooo | ooo [ ooo [ ooo | ooo [ coo | ooo [ ooo | ooo [ ooo | ooo | ooo |
Losses e.g. evaporation (Table 5)
[so73 | 8073 | -s0.73 | 6073 | -s0.73 | 8073 [ 8073 | 8073 | w073 | -s0.73 | -s0.73 | -s0.73 |71}
Water heating gains (Table 5)

[11708 | 11513 [ 11125 | 10590 | 10242 | 9752 | 9336 | 9869 | 10059 | 106.13 | 112.39 | 11520 | (72)
Totalinternal gains (66)m + (67)m + [B8)m + [63)m + (70)m + [71)m + [72)m
[[z62.34 | 36051 [ 349.34 [ 33141 | 313.38 | 295.84 | 28434 | 289.60 | 298.72 | 316.84 | 337.66 | 353.11 | (73)

Access factor Area Solar flux & FF Gains
Table 6d mt W/m? specific data specific data W
or Table 6b or Table 6c
Narth [ o7 Jx[ _s80 Jx 1063 |x09x[ 040 |x[ o0s0 |=[ 1804 |79
South [ o077 Jx[ 313 x| 4635 |x09x[ o040 |x[ 090 ]=[_ 3651 ]i78)

Solar gains in watts Z{74)m...[82)m

[ 5455 | o426 | 13474 | 18017 | 21645 | 22202 | 21103 [ 182.42 | 14099 | 10553 | 6553 | aese | (s3)

Total gains - internal and solar (73)m + (83)m

| 41688 | 45477 | 48408 | 51158 | 52983 | s17.85 | 49537 | 47202 | a4a71 | 42237 | 40319 | 39969 | (a4

7. Mean internal temperature (heating season)
Temperature during heating periods in the living area from Table 9, Th1{"C) (85)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains for living area nl,m {see Table %a)
[[ooa [ os1 [ o087 [ o078 | 085

043 | 036 | 039 | 059 | 080 091 | 084 |izs)
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Mean internal temp of living area T1 {steps 3 to 7 in Table 9c) 3{107)6..8= (107) SAP band
[1s86 | 2005 | 2031 | 2063 | 2085 | 20096 | 2080 | 2089 | 2083 | 2066 | 2023 | 1984 ]is7) Space cooling requirement kWhy/m?/year (107) = (4) = [108)
. . o . . 12b. CO; emissions - community heating scheme
Temperature during heating periods in the rest of dwelling from Table 9, Th2("C)
Enre p— p——
[ 2034 | 2034 [ 2034 | 2035 [ 2036 | 2037 [ 2037 [ 2037 [ 2036 | 2036 | 2035 | 2035 ]iss) kWh/year (ke/year)
Utilsation factor for gains for rest of dwelling n2,m Fraction of space heat from secondary/supplementary system (table 11) 0" if none (301
[Coss [ os0 [ oss JI 6 | o062 | oaa | o031 | 03 | ose | o7 | o8 | o0sa s Fraction ef saace heat ram communty system 1o o meons rom athersourees Gpace hestne)
L ! z el Fraction of community heat from heat pump (303a) Efficiency of heat pump (367a]
Mean internal temperature in the rest of dwelling T2 {follow steps 3 to 7 in Table 9c) oot .
[C18s0 [ 1906 | 1944 [ 1989 | 2018 | 2033 | 2036 | 2036 | 2029 | 1994 | 1934 | 1877 | (90} Fraction of votal space heat from community heat pump (302)x (3032) = 1304a) €02 emissions from heat pump [(307al+(310a)1x 100 = (367a)= _17a1s0 ]« [ _os9 ] - [ o038 Jwen
Livi fracti : : - - : - ’ - - i - @ - - 191} Factor for control and charging method (Table 4¢{3)) for community space heating (308) Electrical energy for community heat distribution [ 31.35 I * I 0.513 ] = | 16.27 | 1372)
iving area fraction ing area + (4) = .
Mean internal & e for the whole duelling fUs 1 {1 - LA} 172 Factor for charging method (Table dc(3)) for community water heating 13083} Total CO2 assoclated with community systems 92016 | (373)
ean internal temperature for the whole dwelling fLA « -fLa)x ) ) )
[2937 [ 1059 [ 19m | 2029 | 2055 | 2067 [ 2070 [ 2070 | 2063 | 2033 | 1982 [ 1934 ]9z pistribution fossfactor (Table 12¢] for community hesting system Eoel Fotal €02 Ssocia v sace i aterheaire o
. X X ¥ . ] . 5 ] . . Space cooling [ s ] ¥ [ os1s | = [ azss Jum
Apply adjustment ta the mean internal temperature from Table 4e where appropriate
| | I | I | | | I I | | | Space heating Pumps and fans [13zes | x [ osis ] = [ 6938 g
1937 | 1959 | 1991 | 2029 | 2055 | 2067 | 2070 | 2070 | 2063 | 2033 | 1982 | 1934 (=3} )
Annual space heating reauirement 95731 108) Electricity for lighting [ | X [_os1e ] = [_12aa7 ]z
8. Space heating requirement Space heat from heat pump (98) x {304a) x (305) » (306) = (307a) Energy saving/generation technologies
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec PV savings [ -96.58 ] * [ 0.513 J = [ -50.13 ] (380)
Utilisation factor for gains, nm Water heating Tatal €O, kg/year 1376)..(382) = (383)
[ ooz [ o8y [ o085 [ 076 | 063 | 046 | 034 | 037 | 056 | 097 | o088 | 093 |29 Annual water heating requirement 1918.72 164) Dwelling CO; emission rate 1383) = (4)= (384)
Useful gains, nmGm, W (94)m x (84)m Water heat from heat pump (64) x (303a) x {3053) x (306) = 1310 Elvalus
[382.77 | 20558 | 409.75 | 36882 | 33385 | 240.48 | 16615 | 172,80 | 25224 | 32646 | 35590 | 370.14 (95} Electricity used for heat distribution 0,01  [{307a]...[307¢) + [310a)..(310e)] = 1313) Elrating {section 14) [ e Joss
Monthly average external temperature from Table Ul Elband
[230 | 430 | 650 | 890 | 1170 | 1460 | 1660 | 1640 | 1410 | 1060 | 7.0 | 420 (= Cooling System Energy Efficiency Ratio 1314) RV A O TaT
Heat lass rate far mean internal temperature, Lm, W [(32)m x [(93)m - (96}m] Space cacling (if there is a fixed cooling system, if not enter 0} (107) + (314) (315) S PR Rtor brimary energy
[ 65044 | 631.54 | 574.17 | 47812 [ 36081 | 248.85 [ 168.04 [ 17544 [ 26979 | 40685 | 536.24 | 64332 | 197 Electricity for pumnps, fans and electric keap-hot (Table 4f) KWh/year {kWh/year)
Space heating requirement, kWh/maonth 0.024 x [{97)m - (95}m] x [41)m mechanical ventilation fans - balanced, extract or positive input from outside (330a) Primary energy from other sources [space heating)
[(1s01s [ 15187 [ 12233 [ 6430 [ 2676 | ooo [ ooo [ ooo [ ooo | sesi | 1208s [ 20125 | Total electricity for the above, kWhfyear 133.68 (331) Efficiency of heat pump (3673}
3(98)1.5,10..12 = (s8) Electricity for lighting (Appendix L] (332) Brimary energy from heat pump [(307a)+(310a]] x 100 (367a) = [ 174160 ] x [ - [ sas671 ] 1367)
Space heating requirement kWh/m?/year (98) < (4) (98) Energy saving/generation technologies Electrical energy for community heat distribution [ ] x [T - [620 |z
. . electricity generated by PV {Appendix M} 1333) Total primary energy associated with community systems 544295 | (373)
Total delivered energy for all uses (307) + [309) +(310) + (312) + (315} + {331) + (332)...(337b) = (338) Total primary energy associated with space and water heating (376)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct MNov Dec | I I | | |
. 5 = A 7
y Pumps and fans [[133es ] x [ e ] = [ a1040 ]i37s)
[ooo [ ooo [ ooo | ooo | ooo [ 38511 [ 30337 [ 31009 [ o000 | 000 | o000 [ ooo |iog) Fuel Fuel price Fuel ectricit for liehti | | | | | |
Electrielty for lighti 278.3 % 3.07 = 854.58 379
Utilisation factor for loss nm Kthyear cost £/year c ¥ ) anting _ o (379)
[ooo [ ooo | ooo | ooo | ooo | osa | 087 | ose | ooo | ooo | o000 | ooo (o Space heating from heat pump x x0.01= 1340a) nergy saving/generation technologies
ece s ] 15378 e Wate hestingro hest ] woor- o || Bectiygererted- s o]« [Cowd - [Czsi]ew
Space ool x fsag) || Primary encray khyear te3)
[[ooo [ ooo [ ooo [ ooo [ ooo [ 36312 [ 29340 [ 29808 [ 000 [ o000 | coo [ ooo |iioz) nE - - :
cains Bumps and fans M «0.01 = 1249) Dwelling primary energy rate kWh/m2/year (384)
[ooo | ooo | ooo | ooo | o000 | 66847 | 64096 | 61453 | 000 | o000 | o000 | ooo i3 Electricity for lighting ® x0.01= 1350)
Space cooling requirement, whole dwelling, continuous (kWh) 0.024 x [{103)m - {102)m] x {(41)m Additional standing charges 1351)
[coo [ ooo | ooo | ooo | ooo | 21985 | 25858 | 23544 | 000 | 000 | o000 | ooo | Energy saving/generation technologies
5(10416..8 = 713.88 (104) P savings -96.58 X x0.01= 1352)
Cooled fraction cooled area + (4) = (105) Total energy cost (340a)...(342e) + (345)...(354) = 1355)
Intermittency factor (Table 10) 11b, SAP rating - community heating scheme
0.00 0.00 000 | ooo 0.00 035 035 0.25 0.00 0.00 0.00 0.00
[ | l | I | l [ I I | | Energy cost deflator (Table 12} (356)
&=
2(106)6..8 m (106) Energy cost factor (ECF) (357)
Ji i t (1 105) x {1
Space cooling requirement {104}m « {105] = {106)m AP value 3289
[ ooo T ooo [ ooo | ooo [ ooo | 2988 [ 3a91 [ 3178 [ ooo [ ooo | ooo [ ooo | SAP rating (section 13) (358]
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TER Worksheet Heat losses and heat loss parameter [[2326 [ 2100 [ 2326 [ 2251 | 2326 | 2251 | 2326 | 2326 | 2251 | 23.26 | 2251 | 2326 |(s9}
Desi n Draft NH ER Element Gross Openings Met area U-value AxUW/K k-value, AXEK, Combi loss for each month from Table 3a, 3b or 3¢
- '3 x 2y
g area, m* m A m WK ka/fm*K ik [ooo | ooo | ooo | ooo | ooo | ooo | ooo | ooo | ooo | ooo | ooo | ooo (sl
Window 993 |x[ 133 |=[ 1316 27 | \
This design submiszion has been carried out using App SAP softy . It has been prepared from plans and specifications and may not reflect the | 1 ‘ ] [ ] i Total heat required for water heating calculated for each month 0.85 x (45)m + (46)m + (37)m + (S8)m + (61)m
property as constructed. Door (189 Jx[ 100 ]=[ 183 ] (26} [18aa0 [ 18272 [ 17134 | 15422 | 15158 | 13609 | 13131 | 14324 | 14272 | 158.89 | 16828 | 18018 | (52}
External wall | 5028 |x[ 018 |-[ 905 | (29a) Salar DHW input calculsted using Appendix G or Appendix H
FEEEEIIES Miss Michelle Wang ST 018 Party wall [ses0 Jx[ 000 ]=[ oon ] 132} [ooo [ ooo | ooo | ooo | ooo | ooo | ooo | ooo | ooo | ooo | ooo | ooo ]is3)
Client Last modified 28/07/2020 Total area of external elements 74, m” (31} Output from water heater for each month (kWh/manth) (62)m + (63)m
Address Manor Road Richmend Black 1, Richmend, TW9 Fabric heat loss, W/K = 3(A = U} (26)...{30) + (32) = 24.11 133) [18aa0 | 16272 | 17134 | 154.22 | 15158 | 136.00 | 13131 | 14324 | 142.72 | 158.89 | 168.28 | 180.18 |
Heat capacity Cm = T4 x k) (28)...430) + {32} + (32a)..{32e) = (34) S64)1..12 = (64)
1. Overall dwelling dimensions Thermal mass parameter [TMP) in kim0 250.00 (35} Heat gains from water heating (KWh/maonth) 0.25 = [0L85 = [45)m + (61)m] + 0.8 = [(46)m + (57)m + (59)m]
Area (m?) Average storey Volume Thermal bridges: 3(L x W) calculated using Appendix K | 477 | £4.83 | 7540 | 8055 | 7409 | 7397 | 68.06 | 67.24 | 7120 | 70.27 | 76.74 | 78.77 | 8348 |(65)
height (m) Total fabric heat loss (33)+ (36) = 37)
Lowest accupled [ 6130 Jia) x 280 Jiza) = 159.38 | (3a) Jan Feb Mar Apr May Jun ul Aug Sep Oct Mo Dec
Total floor area [1a) + {1b) + {1c} + (1d)..{1n) = (4) Ventilation heat lass calculated monthly 0.33  |25)m x (5} Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Dwelling volume (3a) + (3b) + (3¢) + (3d)..(3n)= [__158.38 ] (5) (3065 [ 3048 [ 3032 | 2954 | 2039 | 2872 | 2872 | 2659 | 2898 | 2039 | 2969 | 30.00 |38 Metabolic gains (Table 5)
Heat transfer coefficent, W/K (37)m + (38)m [(100.81 [ 10001 [ 10091 [ 10091 [ 10091 | 10081 | 10091 | 10091 | 10091 | 10081 | 10091 | 10091 | (56}
iventiatonite ([Ts953 | 5836 | s920 | se42 | se27 | 5759 | 5759 | 5747 | 5786 | 58.27 | ses7 | sess | Lighting gains {calulated in Appendix L equation L9 or L9a), also see Table S
m* per hour Average = 3(39)1..12/12= 584z | (39} [1635 [ 1452 [ 1181 | 894 | 668 | 564 | 610 | 792 | 10.64 | 1351 | 1576 | 1680 |(57)
Mumber of chimneys |I] x40= IIl (6a) Heat lass parameter (HLP), W/m®K (39)m + (4] Appliance gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
HNumber of open flues [ o 1 w2= [0 i [ 097 [ o057 [ os7 [ o3 095 | 094 | 084 | 054 | 054 | 095 | 096 | 06 | [(a7621 [ 17804 [ 173.43 [ 16362 [ 15124 [ 13960 [ 13183 | 130.00 [ 12061 | 14402 [ 15680 [ 16844 | (se)
Mumber of intermittent fans x10= (7a) Average = $(4011...12/12 = (40} Cooking gains (calculated in Appendix L, equation L15 ar L15a), also see Table 5
Number of passive vents o 1 wxw= [0 Jim Number of days in month (Table 12) [33.09 | 3308 | 3309 | 3309 | 33.09 | 33.09 | 33.09 | 3309 | 33.08 | 33.09 | 3308 | 3309 (69}
Number of flueless gas fires o] a0 [o Jim [3100 [ 2800 | 3100 | 3000 | 3100 | 3000 | 3100 | 31.00 | 3000 | 3Loo | 3000 | 3100 ] (40} Purmp and fan gains {Table Sa)
Air changes per [[300 [ 300 [ 300 [ 300 [ 300 [ 300 [ 3o0 [ 300 [ 300 [ 300 [ 300 [ 300 |70
hour 4, Water heating energy requireme Losses e.. evaporation (Table 5)
Infilltration due to chimneys, flues, fans, PSVs (6a) + {Bb)+ (7a)+ (70) = (7} =20 ] +{5)= 18) Assumed oceupancy, N [ 2oz Ju [s073 | ®073 | 8073 | 8073 | 073 | 8073 | 8073 | 8073 | 8073 | 8073 | 8073 | 8073 ] (71}
If @ pressurisation test has been corried out or is intended, proceed to {17), otherwise continue from (9) to (16) Annual average hot water usage in litres per day Vd average = (25 x N) + 36 (43} Water heating gains {Table 5)
Air permeability value, 50, expressed in cuble metres per hour per square metre of envelope area (].'.-‘l Jan Feb Mar Apr May Jun Jul Aug Sep Oct Now Dec | 11410 I 112.20 [ 108.26 | 102.91 | 99.43 | 94.53 | 90.37 [ 95.70 l 97.60 | 103.14 | 109.40 | 112.21 “72}
i based on air permeatbility value, then (18} = [(17) + 20] + (8), otherwise {18) = (16) (18} Hot water usage in litres per day for each manth V,m = factor from Table 1c x (43) Totalinternal gains (68)m + (67)m + (58)m + (63)m + (70)m + (7L)m -+ (72)m
Number of sides on which the dwelling is sheltered [z Jua [(s03s T 8706 [ 8377 [ so4s [ 7720 | 7392 | 7352 [ 77.20 | 8045 | 8377 | 8706 | s034 ] (36293 | 36104 | 34978 | 33174 | 31363 | 296.05 | 28457 | 289.90 | 209.11 | 317.34 | 338.24 | 35372 | (73)
shelter factor 1-[0.075 % (19)] = (20) sl 2= 98s57 | (44)
Infiltration rate incorporating shelter factor [18) x (20} = 21 Energy content of hot water used = 4,18 x Vd,m x nm x Tm/3600 kWh/manth (see Tables 1b, 1c 1d) 6. Solar gains
Infiltration rate modified for monthly wind speed: [(13398 | 117.18 | 12002 | 10542 | 10115 | &7.29 | 8088 | 9281 | 93.02 | 100.46 | 119.48 | 12975 | Access factor Area Solar flux 8 FF Gains
Table 6d m* W/im? specific data specific data w
fan Feb  Mar  Apr  May dul Aug  Sep Ot Nov  Dec 3(as)1. 12 = 145) orTable6b  or Table 6c
Monthly average wind speed from Table U2
¥ auerage wind sp Distribution lass 0.15 x (45)m Marth [ o7 |« &80 |x[ 1063 |xoax[ oes | x[ om0 |=[ 2210 |i7a)
5.10 5.00 4.90 4.40 4.30 3.80 3.80 370 4.00 4.30 4.50 470 |22
| | [ [ | | | [ | | | | ] 122y [(zoa0 [ 1758 [ 1814 | 1581 1517 | 13.09 | 1213 | 1392 | 1409 | 1642 | 1732 | 1946 | (46] South Com [ 25 1+ [mm Jxosx[_om ]« 70 a7z s
Wind factor (22)m + 4 itres] includi i [ 1se00 |
[22) storage volume (litres) including any solar or WWHRS storage within same vessel 194.00 (47} Solar gains in watts 3(74jm..(82)m
128 135 123 110 108 0.95 0.95 0.93 100 108 113 118 (22a) :
[ | [ | I I | [ I I | | | t222) Watter storage loss: [ 6682 | 115.47 | 165.06 | 22071 | 265.15 | 27197 | 25851 | 22346 | 183.74 | 129.27 | 027 | 57.07 | (83}
Adjusted infiltration rate (allowing for shelter and wind factor) (21) x [22a)m
justed infiltrati {allowing i ) (21) % (222) a) If manufacturer's declared loss factor is known (kWh/day) 162 148} Total gains - internal and solar (73)m + (B3)m
0.41 0.40 0.39 0.35 0.34 0.30 0.30 0.30 0.32 0.34 0.36 038 | (226 (
[ I [ | I I I [ I I I I | (226) Temperature factor from Table 2b (a3} [420.75 | a7651 | s14.84 | ss24s | s78.78 | s68.02 | 543.08 | 513.36 | 482.85 | 446.60 | 41851 | 410.79 | (84}
Calculate effective air change rate for the applicable case: Energy lost from water storage (KWh/day] (48) x (49) (50}
If mechanical ventilation: air change rate through system A (233) Enter (50) or (54) in (55) (55) 7. Mean internal temperature (heating season)
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h (23¢) Water storage loss caleulated for each month (55) x [41)m Temperature during heating periods in the living area from Table 9, Th1{’C) (85}
d) natural ventilation or whole house positive input ventilation from loft | 27.16 I 2454 [ 2716 | 26.29 | 27.16 I 26.29 I 2716 [ 27.16 ] 26.29 I 27.16 I 26.29 I 27.16 |t‘55} Jan Feb Mar Apr May Jun Jul Aug sep Oct Nov Dec
[ose [ ose [ ose [ os6 [ os6 | o055 [ o055 [ o054 [ 055 | o5 [ o056 [ 057 ]aq If the vessel contains dedicated solar storage or dedicated WWHRS (S6)m x [{47) - Vs] < [47), else (56} Utilisation factor for gains for living area nl,m {see Table 9a)
Effective air change rate - enter (24a) or (24b] or (2dc] or {24d) in (25) (2718 | 2454 | 2716 | 2629 | 3746 | 2620 | 2716 | 276 | 2629 | 27.16 | 2629 | 2746 | (57) [1o0 [ oss [ oos | oos | osa | o6 [ o046 | o051 [ o076 [ o095 | o099 [ 1oo |ise)
[ oss | osa [ ose [ o056 | ose | o055 | os5 [ o054 [ 055 | oss [ o5 [ o057 ]is Primary circult loss for each month from Table 3 Mean internal temp of living area T1 {steps 3 to 7 in Table 9c}
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[[z010 [ 2023 | 2044 [ 2070 [ 2000 [ 2098 [ 2100 [ 2100 [ 2005 | 2071 | 2036 | 2008 |87

Temperature during heating periods in the rest of dwelling fram Table 9, Th2{"C}

[(20a1 [ 2011 [ 2011 [ 2012 [ 2002 | 2013 | 2013 [ 2014 [ 2013 [ a0a2 | z002 | 2012 |ies)
Utilisation factor for gains for rest of dwelling n2,m

[099 [ ooes [ 097 [ oo [ o078 [ o055 | 037 | 042 | 069 | 093 | 08 | 100 |is9)
Mean internal temperature in the rest of dwelling T2 {follow steps 3 to 7 in Table 9¢)

[(18o2 [ 1911 [ 1940 [ 1978 [ 2003 [ 2012 [ 2013 [ 2013 [ 2009 | 1980 | 1931 [ 1889 | (oo
Living area fraction Living area = (4) = (91}
tean internal temperature for the whole dwelling fLA x TL +(1- fLA)x T2

[1956 [ 1972 | 196 | 2027 | 2050 | 2059 | 2060 | 20060 | 2056 | 2029 | 1388 | 1953 | (22}
Apply adjustment to the mean internal temperature from Table 4e where appropriate

[1956 [ 1972 | 1336 | 2027 | 2050 | 2059 | 2080 | 2060 | 2056 | 202% | 1%88 | 1953 | (e3)

8. Space heating requirement

lan Feb Mar Apr May Jun Jul Aug Sep Oct Mow Dec

Utilisation factor for gains, nm

[[pos [ ooes [ os7 [ oo [ oso | o05e | o042 | 047 | o073 | o083 | oss | o089 o)
Useful gains, nmGm, W (94)m x (84}m

[(426.71 [ 47009 [ 4vass | sosa7 | as1s3 | 33vsa | 22955 [ 23988 | 35117 | 41718 | 41232 | 40849 | (95}
Monthly average external temperature from Table UL

[a30 [ aso [ es0 | 890 | 1170 | 1460 | 1660 | 1640 | 1410 | 1060 | 710 | 420 | %6}
Heat loss rate for mean internal temperature, L, W [{39)m x [{23)m - (96)m]

[(o08.26 | s79.49 | 796.89 [ 66446 | 512.63 | 344.85 | 23038 | 24134 [ 37355 | 564.75 | 748.39 | 90268 | (97}
Space heating requirement, kWh/month 0,024 x [|97)m - (95)m] x [41)m

[3s828 [ 27511 [ 22122 [ 11231 [ 3780 | o000 [ ooo [ ooo [ ooo [ 10879 [ 24204 | 367868 |

519815, 10..12 = 198}

Space heating requirement kWh/m?/year (08) + (4) (am}

9a. Energy requirements - individual heating systems including micro-CHP

Space heating

Fraction of space heat from secondary/supplementary system (table 11) (201)
Fraction of space heat fram main system(s) 1-(201) = 1202)
Fraction of space heat from main system 2 (202)
Fraction of total space heat from main system 1 (202) x [1-{203)] = (204)
Fraction of total space heat from main system 2 (202} x (203) = (205)
Efficiency of main system 1 (%) 1206)

lan Feb Mar Apr May Jun Jul Aug Sep Oct Mow Dec
Space heating fuel [main system 1), kWh/manth

[[z83.18 [ 29a.24 [ 23660 [ 12032 [ 4043 [ ooo [ ooo | ooo | ooo | 11743 | zses7 | 3s32a |

E211)1..5, 10,12 = 1844.10 (211)

Water heating
Efficiency of water heater

[mess | as20 | ssso | 8308 | 8173 | 7980 | 7980 | 7980 | 7980 | 8384 | 8578 | 8668 | (217)
Water heating fuel, kWh/month
[213.05 | 18877 [ 20041 [ 18363 | 18547 | 17053 | 16455 [ 17950 | 17885 | 19071 | 19617 | 20787 |

s(218a)1..12 = 225851 | (219)

Annual totals

Space heating fuel - main system 1

‘Water heating fuel 2259.51

Electricity for pumps, fans and electric keep-hot. (Table 4)

central heating pump or water pump within warm air heating unit (230c)

boiler flue fan (2308}

Total electricity for the above, kWh/year (231)

Electricity for lighting (Appendix L) (232)
Total delivered energy for all uses (211)...(221) + (231} + (232)...(237b) = (238)
Fuel Fuel price Fuel
kWh/year cost £fyear

Space heating - main system 1 [ 1gaa10 ] X [ 3.48 ] woo1= (2a0)
Water heating [zssst ] x [ za8 | xom= (247)
Pumps and fans [ 7500 ] X [ 1319 ] xom= (249)
Electricity for lighting [ 28874 X [ 1319 ]| xooi= (250)
Additicnal standing charges (251)
Total energy cost (240)...{242) + (245)...(254) = (255)
11a, SAP rating - individual heating systems including micro-CHP

Energy cost deflator {Table 12) (256)
Energy cost factor {ECF) (257)
547 o

SAP rating [section 13} (258)

SAP band

12a. CO; emissions - individual heating systems including micro-CHP

Energy Emission factor Emissions
kWh/year kg €Oa/kWh kg COfyear

space heating - main system 1 [ 1sea10 | ® [ oz ] = (261)
Water heating [ z2sas1 ] x [oze | = (264)
Space and water heating (261) +(262) + (263) + (264) = (265)
Pumps and fans [ 7500 ] X [ os19 ] = (267)
Electricity for lighting [me7a ] X [Coss ] B (268)
Total €Oy, kg/year (265)...(271) = (272
Dwelling CO; emission rate (272) = (4)= (273)
El value

El band

€l rating (section 14) (274)

13a. Primary energy ual heating systems including micro-CHP
Energy Primary factor Primary Energy
kWh/year kWh/fyear
Space heating - main system 1 [C1saa0 ] % i ] - (261)
Water heating | zesast | x | 127 | = (264)
Space and water heating {261) +(262) + [263) + (264) = (265)
Pumps and fans [ 75.00 ] x [ 307 | = (267)
Electricity for lighting [ ms7a | M EX = (268)
Primary energy kWh/year (272)
Dwelling primary energy rate kWh/m2/year 1273)

URMN: BL-AD2-E version 4
NHER Plan Assessor version 6.3.4
Page d SAP version 9.92

URN: B1-AD2-E version 4
NHER Plan Assessor version 6.3.4
Page 5 SAP version 9.92
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MANOR ROAD SUSTAINABILITY

AVANTON RICHMOND REVISED ENERGY STRATEGY -
DEVELOPMENT LTD REV. 03
Be lean BRUKL

BRUKL Output Document

Compliance with England Building Regulations Part L 2013

Project name

Manor Road - Retail A1 (Lean) As designed

Date: Fri Jan 25 17:34:01 2019

Building Details Owner Details
Address: Richmand, Londan, TWS Namae: Avanton Richmaond Devalopment Lid
Telephone number:
Certification tool Address:
Calculation engine: Apachs
Calculation engine version: 7.0.10 Certifier details
Interface to calculation engine: 1ES Virual Environment Name:
. ) . Talephone number:
Interface to calculation engine version: 7.0.70
Address:

BRUKL compliance check verslon: 5400

Criterion 1: The calculated CO. emission rate for the building must not exceed the target

Administrative information

CO. emission rate from the notional building, kgCO.Wm™.annum 43 8

Targel GO, emission rate (TER), kgCOy/'m®.annum 438

Building GO, emission rate (BER), kgGO,/m'.annum 336

Are amissions frem the bullding less than er equal to the target? BER == TER

Are as built delails the same as used in the BER calculations? Saparale submission

Criterion 2: The performance of the building fabric and fixed building services should

achieve reasonable overall standards of energy efficiency

Values which do not achieve the standards in the Non-Domastic Building Services Compliance Guide and Pari L are
displayed in red.

Building fabric

Element Ustimii | Uscai | Uhcae | Surface where the maximum value occurs®
Wall* 035 | 015 | 015 | 00000001 :Surf[2]

Floor 026 | 013 | 013 | 00000001;Surfld]

Reof 025 |06 | 016 | 00000001 :Surf(1]

Windows""*, roof windows, and rooflights | 2.2 1.4 1.4 00000001 :Surf[3]

Personnel doors 2.2 1.4 1.4 00000001 :Surf{4]

WVahicle access & similar large doors 1.5 - - Mo Vehicle access doors In bullding

High usage antrance doors 3.5 - - Ne High usage entrance doors in bullding

Usime = Limiling arsa-weight=d average U-valuss [WmeK))

* Thare might be mora than one surface where the maximum U-value oogurs.

** Butamatic U-valun check by the 1oal does not apply fo curtain walls whase limiting standard is similar 1o that for windaws,

*** Display windaws and similar glazing ame excluded fram tha L-valus chack.

M.B.: Maithar root vantilajars iing. smaoke vanis| nor swimming peal kasing are mededled or checkad agairst the imiing standards by the fool

Usca: = Galoulabed area-weighted average U-values W mrK)| Uicse = Caloulated maximum individual elemant U-values MImeK)]

Air Permeability Worst acceplable standard | This building
m{h.r) at 50 Pa 10 3

Page 1 af &

Technical Data Sheet (Actual vs. Notional B ing)

Actual Matiohal % Area Building Type

Area [m] 434.5 100 A1AZ RetailFinancial and Professional services
Exfernal arsa [m? 965.6 ! Feasl ) bides King
‘Weather | LOM

Infiltration [t S0Pz | 3

Average conductance [WK] 311,82 399,49

Average U-value [WimK]  0.32 0.4

Alpha vakue™ [%%] 10 10

© Porrentings of e sulding s avaipa ol kansisr coaficent which & du Is Bl Eadging

Energy Consumption by End Use [k‘.’u‘h-‘m“]

Actual HNatianal
Haating 11.55 1315
Cooling 4.82
Auxiliary 1766
Lighting 3.7
Hixt water | 1.86
Equipment* h 20.26
TOTAL™ 74.04 95.19
* gy e bry oquipmes] doas ml Cou KW e 100 ARSI Of COURYING TR SO
= Tatal 6 A Of By HR R SR CpNdd by CHIP g 5. ¥ appicabie
Actual Hotional
Photovaoliaic systems 0 0
‘Wind turbines Q o
CHF generators Q o
Saolar thermal systems {J ------------------------ o

Energy & CO, Emissions Summary

Actual Notional
Huating + coofing demand [hm] [1; 161.17
Frimary ensrgy” [kWhir] 197.83 258.32
Total emissions [kg/m’] 33.6 43.8

* Porsery srergy o ret ol ary slachzal snegy dapbiced by S gassrmions, 1 spicatis,

Feged ate
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MANOR ROAD SUSTAINABILITY

AVANTON RICHMOND REVISED ENERGY STRATEGY -
DEVELOPMENT LTD REV. 03
Be green BRUKL

BRUKL Output Document ® HM Government

Compliance with England Building Regulations Part L 2013

Project name

Manor Road - Retail A1 (Green) As designed

Date: Fri Jan 25 17:39:38 2019

Administrative information

Building Details Owner Details
Address: Richmand, Londan, TW2 Mame: Avantan Richmaend Development Lid.
Telephone number:
Certification tool Address:
Caleulation englne: Apache
Calculation engine version: 7.0.10 Certifier details
Intetace 1o caleulalion engine: IES Virual Envirarrment  Hame:
. . Telephone numbar:
Interface to calculation engine version: 7.0.10
Address: .,

BRUKL compliance chack version: vi4B0

Criterion 1: The calculated CO; emission rate for the building must not exceed the targat

CO. emission rate from the notional building, kgCOL/'m?. annum 36

Target CO. emission rate (TER), kgCO./mé.annum 35

Building CO. emission rate (BER), kgCO./mr.annum 27.3

Are emissions from the building less than or egual to the target? BEH =< TER

Are as built details the same as wsed in the BER calculations? Separate submission

Criterion 2: The performance of the building fabric and fixed building services should

achieve reasonable overall standards of energy efficiency

Values which do not achieve the standards in the Non-Domestic Building Services Compliance Guide and Part L ara
displayed in red.

Building fabric

Element Us-umit | Upzaie | Uecai: | Surface where the maximum value occurs®
Wall"* 035 [ 005 015 | 00000001:5urf2]

Flaor 025 (003 013 [ 00000001:5urfd]

Roof 025 (006 [016 | 00000001:Surf1]

Windows**", roof windows, and rooflights | 2.2 1.4 1.4 00000001 :Surf]3)

FPersonnal doors 2.2 1.4 4 00000001 Surfl4)

Vehicle access & similar large doors 1.5 - - Mo Vehicle access doers in building

High usage entrance doors 3.5 . - Me High usage entrance doors in building

Lla s = Limibing araa-welghted average U-valuas [WmH]|

s zar = Caleulatad area-weaghiad avarags U-valies [Wiimk]] Whcwe = Calcidated maximum indsidual alement U-valuas [WimH)|

* There might be mona than ong surace wherna the masmum U-valus eiturs,

" Autamatic U-value check by the tool doss not apply to curtain walls wikose imiling standard is simiar e thal for windows

" Display windows and similar ghazing are axcluded fram the U-value check

M.E.. Meither real ventilators (nc. emeka vents) nor gwimming pool basins are modeled or checked against tha limiting standards by the teal

Air Permeability Worst acceptable standard | This building
m*{h.m) at 50 Pa 10 3

Paga 1 of &

Technical Data Sheet (Actual vs. Notional Building)

Building Global Parameters Building Use
Actual __ Notional

Area [ 434.5 434.5 100 A1A2 RetailFinancial and Professienal services
External area [m?) 965.6 965.6 ATALAS F i n I Ecl Tak
‘Weather LON LN

Infiltration [rihemie 50Pa) 3 3

Average sondustance [WK] 311,82 39949

Average U-value [Wim'K] 0,32 0.41

Alpha valus® [%] 10 10

= Pergenaye of T Bubding's araasage Mot inagher oorSokont wiid (s due o Pemeal Didging

Energy Consumption by End Use [kWh/m’]

Actual MNotional
Hezating 1.98 4.43
Cooling 5.32 &.82
Auxiliary 713 306
Lighting A 537
Hot water 1.86
Equipmeni® | 20.26 20026
TOTAL™ 538 71.88

* ey (sd by espaipeesT toess nt und sowars tha okl b consungien of cakculyisp smisgions
** Trdal ks vt it mrey edscaical ey splaced by CHF gerevaios. il ancicable

Energy Production by Technology [KWh/m’]

Actual MNaotional
Photovollais syslems 0
Wind turbines 0
CHF generators 0
Solar thermal systems @

Energy & CO, Emissions Summary

Netional
16117
| Z24.88

36

(=3 =11 =}{x=]

Heating + cooling demand [MJim] |
Primary energy” [kiWhin] N
Total emissions [kg/m] 27.

= Prirviry arsrgy i st ol ary sdecirical amngy degpiaced by CHP geranatan. | azchcatla

Page 4 al &
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Communal gas boiler

'ASHP + local storage with immersion

ASHP + local storage with immersion

50

Communal gas boiler

Building-by-building ASHP

Building-by-building ASHP

40

ép/kWh

52

Equivalent heat price p/kWh 'Equivalent heat price (inc. RHI) p/kWh 24 Equivalent heat price (excl. RHI)
Tenant heat demand kWh/yr 1 Tenant heat demand kWh/yr 1 Tenant heat demand kWh/yr 1
Proportion of demand is space heat - 0.50 Proportion of demand is space heat - 0.33 Proportion of demand is space heat - 0.33
Proportion of demand is DHW - 0.50 Proportion of demand is DHW - 0.67 Proportion of demand is DHW - 0.67
Communal distribution heat losses - 0.30 Building by Building distribution heat losses - 0.11 Building by Building distribution heat losses - 0.11
Communal storage heat losses - 0.00 Communal storage heat losses - 0.00 Communal storage heat losses - 0.00
Gas boiler efficiency - 0.95 Gas boiler efficiency - - Gas boiler efficiency - -
System Inputs Pumping energy % of heat generated - 0.01 Pumping energy % of heat generated - 0.01 Pumping energy % of heat generated - 0.01
Cold water flow temp C 10 Cold water flow temp C 10 Cold water flow temp C 10
Hot water storage temp C - Hot water storage temp C 60 Hot water storage temp C 60
Communal distribution flow temp C 70 Communal distribution flow temp C 55 Communal distribution flow temp C 55
Communal distribution return temp C 40 Communal distribution return temp C 30 Communal distribution return temp C 30
Electric heating efficiency - 1.00 Electric heating efficiency - 1.00
ASHP heating efficiency - 2.90 ASHP heating efficiency - 2.90
Heat generated kWh/yr 1.429 Percentage of communal hot water - 0.90 Percentage of communal hot water - 0.90
Percentage of local storage hot water - 0.10 Percentage of local storage hot water - 0.10
Calculation ASHP heat generated kWh/yr 1.049 ASHP heat generated kWh/yr 1.049
Electric heat generated kWh/yr 0.067 Electric heat generated kWh/yr 0.067
Landlord gas consumption kWh/yr 1.504 Landlord gas consumption kWh/yr 0.000 Landlord gas consumption kWh/yr 0.000
Landlord electricity consumption kWh/yr 0.014 Landlord electricity consumption kWh/yr 0.372 Landlord electricity consumption kWh/yr 0.372
Tenant electricity consumption kWh/yr 0.000 Tenant electricity consumption kWh/yr 0.067 Tenant electricity consumption kWh/yr 0.067
Total net energy consumption kWh/yr 1.518 Total net energy consumption kWh/yr 0.439 Total net energy consumption kWh/yr 0.439
Output (heat Landlord gas consumption p 3.865 Landlord gas consumption p 0.000 Landlord gas consumption p 0.000
system) Landlord electricity consumption p 0.158 Landlord electricity consumption p 4,108 Landlord electricity consumption p 4.108
Landlord RHI p 0.000 Landlord RHI p -2.821 Landlord RHI p 0.000
Tenant gas consumption p 0.000 Tenant gas consumption p 0.000 Tenant gas consumption p 0.000
Tenant electricity consumption p 0.000 Tenant electricity consumption p 1.099 Tenant electricity consumption p 1.099
Total energy consumption p 4.022 Total energy cost p 2.386 Total energy cost p 5.207

Table 25: Boiler & ASHP operational cost analysis inputs and results
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HOARE LEA@ MEP ENGINEERING

MANOR ROAD, RICHMOND

Centralised vs decentralised energy strategy
analysis.
Manor Road, Richmond.

Introduction.

This report has been produced on behalf of Avanton Richmond Development Ltd to assess the implications of
providing a centralised district heating network for the proposed development at Manor Road, Richmond.

The energy strategy is based upon a number of decentralised air source heat pumps, which are utilised to
generate the heating and hot water for the residential elements of the development.

This report assesses the approximate additional heat losses and power consumption involved in providing a
district network, and discusses how a future district heating network could be planned for within the
development.

Development proposals.

The proposal for the development is to provide a decentralised energy strategy, with a ‘bank’ of heat pumps per
core. This is primarily due to the absence of a single roof area which can accommodate the heating
requirements for the whole development. This is demonstrated in Figure 1. In addition, centralising the heating
generation would have other planning implications, including massing, views and acoustics. The heat pump
configuration is generally modular, and as such limited benefit is gained from utilising larger central plant.

Therefore, the current proposed strategy includes space allocation which has been made for future plate heat
exchangers at the ground floor to each building, and the pipework in all risers appropriately sized to be able to
serve each building bottom-up in future, in addition to the current top-down arrangement. It is further
proposed to include full trenching between all buildings, with space allocation made for future district heating
pipework. A further space allocation has been made for a plate heat exchanger at the ground floor near to the
site entrance, so that a future potential district energy network would only require one connection point.
Pipework sleeves will be included through the building envelope at the location of each future plate heat
exchanger to further ease future connection, should a viable option become available in the vicinity of the site
in future. This is shown in Figure 2.

DOC-0209506-08-TC-20191104-Decentralised Energy-RevO1.docx

ASHP PLANT

OTHER PLANT

! /_..-ﬂ\

Figure 1: Approximate centralised ASHP plant space requirements
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INCOMING TRENCH FOR FUTURE
DISTRICT HEATING PIPEWORK
FROM SITE BOUNDARY

TREMCH FOR FUTURE DISTRICT
HEATING NETWORK PIPEWORK
WITHIN DEVELOPMENT

Figure 2: Indicative trench route for future district heating pipework

District network assessment.

This section assesses the viability and the implications of providing a district heating network at day one.

Inter-connectivity

A route has been planned through the development which would allow inter-connectivity between each of the
blocks, which would facilitate connection to a district heating network.

A pre-built trench has been planned and safeguarded from the site boundary which allows a single point of
connection from a future district heat network to a central future plate heat exchanger. Trenching has been
allowed between each of the future district heating plate heat exchangers, which would allow interconnectivity
of the blocks in the event of a district network coming on line. Additionally, builderswork has been considered
at the boundary of each building, and it is proposed that pre-cast/ pre-installed sleeves will be provided, to
allow the pipework to enter the building with minimal disruption, and minimum additional cost incurred to a
future network energy provider.

Hydraulic considerations.

It has been considered whether connecting capped pipework between all buildings could be provided at day
one. However, this option has been disregarding for the following reasons:

- the risk that the pipework may never be used, therefore the embodied carbon associated with the installed
pipework would be spent at no additional benefit to the scheme

- the difficulty in stopping the pipework corroding/ deteriorating over time

- potential warranty issues with connecting to the pipework when it has been left unused for a period of time.

Additional energy consumption

It has also been considered whether connecting, ‘live’ distribution pipework between all buildings could be
provided at day one. However, this option has been disregarding for the following reasons:

Owing to the nature of air source heat pumps being located locally at roof level of each building, for the
reasons outlined in the previous section, providing interconnecting pipework at day one will not yield a saving
in terms of energy or carbon emissions. The below summary table shows the approximate additional heat and
energy demand to the scheme that would be expected to result from inter-connecting the buildings.

Also, given there is very limited non-domestic uses at this development, there is little likelihood of achieving an
energy-sharing scenario.

In summary, this would mean that the additional energy lost in the distribution pipework would not be expected
to be made up for by any savings from a sitewide connection.
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Building Distribution Heat Losses

Estimated Heat Loss per metre (vertical pipework) 6 W
Estimated Heat Loss per metre (lateral pipework) 4 W
Estimated Annual Heat Loss per core 12089 kWh
Estimated Annual Heat Loss 120888 kWh
District Network Distribution Heat Losses

Estimated Buried Pipework Length 600 m
Estimated Heat Loss per metre 15 W
Estimated Heat Loss per PHX 750 W
Total Annual Heat Loss 111690 kWh
Estimated additional pump power 5000 W
Total Annual Energy Loss 155490 kWh
Estimated annual total heat demand 1355000 kWh
Estimated district heating distribution losses (without centralised network) 9%
Estimated district heating distribution losses (with centralised network) 20%

Table 1: Summary of energy losses in centralised and decentralised distribution networks

Summary

In summary, it is expected that the operational energy lost in any installed distribution pipework would not be

counter-acted by any savings resulting from such a sitewide connection.

It is also not proposed to install capped pipework on day one, as it is known from experience that such

pipework often is not fit for purpose once it may come to be used. Further, additional embodied carbon would

be expected to result from installing such district energy pipework.

Instead it is proposed to make allocations for heat exchangers, full trenching, and pipework sleeves as described
above, in order to facilitate a future energy network connection at minimal disruption to residents, and minimal

cost to the installer.
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