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Executive Summary

This document has been prepared by Leema Technologies Ltd for VV Media, setting out the
sustainability commitments in support of the detailed planning application for the development
of: 62 Avenue Road, St Johns Wood, Camden, NWS8 6HT.

Each commitment accords with London Borough of Camden planning policy and support policies.
Targets set out within the strategy are for the residential development application area.

The application site is located in the London Borough of Camden, Greater London. The
development of 62 Avenue Road, St Johns Wood, Camden, NW8 6HT includes the demolition of
the existing outdated dwelling. The proposal involves the erection of a new 4 storey family home.
Comprising of basement, lower ground, ground and first floor levels with Garage, swimming pool
and plant located in the basement and lower ground levels.

A bin store containing recycling and general waste bins shall be provided. Landscaping shall be
provided to the front and rear gardens, with car parking spaces also available on the front
forecourt of the property. The landscaping shall contribute towards the biodiversity of the area.
Additionally bird/bat boxes shall also be provided.

Dedicated cycle storage is being provided in the basement / garage area as indicated in /mage 1:
below.
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A site specific Flood Risk Assessment has been carried out for this site, which should be read in
conjunction with this Report.
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Energy efficiency measures will be implemented to provide carbon savings of 37.8% in comparison
to a baseline building that is fully compliant with the standard set by Part L 2013. The energy
efficiency measures include: improved fabric insulation; improved air tightness; improvements to
Thermal Bridging and the use of Photovoltaic panels and Air Source Heap Pump. This will ensure
the development achieves a good portion of the part L 2013 compliance through energy efficiency
measures alone. With the use renewable technologies (Photovoltaic system & ASHP) to assist in
achieving the remainder.

The carbon emissions at the end of the ‘be clean’ stage are identical to those at the end of the ‘be
lean’ stage. In addition to the improved fabric, the property will be served by a 4kw Photovoltaic
(27.2m? array PV Collector). This renewable system will be sufficient to provide carbon savings in
addition to the ‘be lean’ measures and will satisfy the requirement to achieve a total carbon
emissions saving of more than the required 35% relative to the baseline case for the dwelling.

Please note that this development is unsuitable to incorporate a green roof.

The aim of this document is to clearly and comprehensively demonstrate how the proposed
development complies with, and wherever possible, exceeds sustainability policy requirements as
well as following best practice sustainability principles.

The technical appendix contains a number of documents referred to in the Sustainability
Statement which detail how key sustainability measures outlined in the statement can be
achieved.

Key Targets:
e The site will achieve a 37.8% improvement in CO2 emissions over TER (Part L 2013
compliant).

e Improvements to the fabric efficiency that will be 32.8% improvement against Part L 2013
e APV collector installation of 4kw (27.2m? array) will be provided.

e Secondary hearting supplied by Air Source Heat Pump.

e Water consumption will not exceed 105 litres per person per day.

e Space for 4 bicycles is being provided.

The client recognises the importance of ensuring development is sustainable and commits to
ensuring the redevelopment of 62 Avenue Road delivers on sustainability, where feasible, during
both the construction and occupation phase.

1. Introduction
This Sustainability Statement presents the commitments made by the client and:

e outlines the national, regional and local policy that applies to the proposed development;

e details the assessment methodology to be used in conducting a sustainability assessment;

e assesses the proposed development and outlines targets and measures which will be
implemented to achieve sustainability requirements and where necessary, comments and
links to further information about the measures are included in the table;
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e makes a conclusion about the sustainability of the proposed development

1.1. Project Description

The application site is located at 62 Avenue Road, Camden. NW8 6HT and includes the demolition
of the existing outdated dwelling. The proposal involves the erection of a new 4 storey 7x
bedroom family home. The dwelling will comprise of a basement, lower ground, ground and first
floor levels. The development also offers extensive gardens and landscaped amenity space.

A bin store containing recycling and general waste bins are being provided in the basement, along
with dedicated cycle storage.

2. Policy: context and compliance

Camden Planning Guidance (CPG23) on Sustainability provides further guidance on reducing
carbon emissions, in line with Policy CS13 and DM22. Within this document it is stated that
developments should target a 35% reduction in carbon emissions. Sustainable development is a
core principle underpinning planning, and has a key role to play in the creation of sustainable
communities. In order to ensure the implementation of sustainable developments and to
determine the target of standards to be met by the proposed development, it is necessary to
review the relevant national, regional and local planning policies with respect to sustainability and
the site location. A summary of the planning policy context for the site and propose

development is provided below.

2.2. National Planning Policy Framework (DCLG, March 2012)

The National Planning Policy Framework (NPPF) was published on 27th March 2012, and contains
the Government’s planning policies for England and explains how these are expected to be
applied. Section 38 (6) requires that applications for development must be determined in
accordance with the development plan, unless material considerations indicate otherwise. The
NPPF is a material consideration in planning decisions.

The Framework is a key output resulting from the Plan for Growth and the Government’s
proposals to reform the planning system. It sets the planning agenda for supporting and pro-
actively driving sustainable economic growth.

The Ministerial Foreword to NPPF states that:

“The purpose of planning is to help sustainable development. Sustainable means ensuring that
better lives for ourselves don’t mean worse lives for future generations. Development means
growth. We must accommodate the new ways by which we will earn our living in a competitive
world... We must respond to the changes that new technologies offer us. Our lives, and the places
in which we live them, can be better, but they will certainly be worse if things stagnate.”
Paragraph 9 is also of relevance and states that “pursuing sustainable development involves
seeking positive improvements in the quality of the built, natural and historic environment, as well
as in people’s quality of life, including (but not limited to):

® Replacing poor design with better design;

* Improving the conditions in which people live, work, travel and take leisure; and

e Widening the choice of high quality homes”.
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The Core Principles of the NPPF are found in paragraph 17, which advises that within the
overarching roles that the planning system ought to play, a set of core land-use planning principles
should underpin both plan-making and decision-taking. Among these 12 principles, is that planning
should amongst other matters, “proactively drive and support sustainable economic development
to deliver the homes, business and industrial units, infrastructure and thriving local places that the
country needs... taking account of the needs of the residential and business communities.”

Also in paragraph 17, one of these core principles states that planning should also “always seek to
secure high quality design and a good standard of amenity for all existing and future occupants of
land and buildings.”

Paragraph 20 states that to help achieve economic growth, local planning authorities should plan
proactively to meet the development needs of business and support an economy fit for the 21st
century.

Paragraph 49 confirms that housing application should be considered in the context of the
presumption in favour of sustainable development.

Paragraph 56 confirms that the Government attaches great importance to the design of the built
environment. Good design is a key aspect of sustainable development, is indivisible from good
planning, and should contribute positively to making places better for people.

Furthermore, paragraph 57 states that it is important to plan positively for the achievement of
high quality and inclusive design for all development, including individual buildings.

Paragraph 58 states that planning decisions should aim to ensure that development responds to
local character and reflect the identity of local surroundings, while not preventing or discouraging
appropriate innovation.

Paragraph 60 adds that planning policies and decisions should not attempt to impose architectural
styles or particular tastes and they should not stifle innovation, originality or initiative through
unsubstantiated requirements to conform to certain development forms or styles. It is, however,
proper to seek to promote or reinforce local distinctiveness.

Furthermore, Paragraph 63 advises that in determining planning applications, great weight should
be given to outstanding or innovative designs which help raise the standard of the design more
generally in the area.

Paragraph 187 advises that local planning authorities should look for solutions rather than
problems, and decision-takers at every level should seek to approve applications for sustainable
development where possible. Local planning authorities should work proactively with applicants to
secure developments that improve the economic, social and environmental conditions of the area.

For the purposes of pre-application engagement and front loading, paragraph 188 states that
“early engagement has significant potential to improve the efficiency and effectiveness of the
planning application system for all parties. Good quality pre-application discussion enables better
coordination between public and private resources and improved outcomes for the community”.
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In addition, paragraph 190 advises, “the more issues that can be resolved at pre-application stage,
the greater the benefits”.

In determining planning applications, paragraph 197 concludes, “in assessing and determining
development proposals, local planning authorities should apply the presumption in favour of
sustainable development.”

2.3. Regional policy

The current London Plan was adopted in July 2011 and is the overall strategic plan for London,
setting out an integrated economic, environmental, transport and social framework for the
development of London to 20131. The Policies relevant to this report are found in chapter 5 of the
London Plan.

Policy 5.2 CO2 minimisation in new development

The new LP has moved away from the Merton Rule type renewable energy target found in the
2008 LP towards an overall CO2 emissions reduction target expressed as a percentage,
bringing it in line with national policy. However, the required targets are in advance of national
targets in the Building Regulations. These are as follows:

2010-2013 44% 44%
2013-2016 55% 55%
2016-2019 Zero carbon As per Building Regs
2019-2031 Zero carbon Zero carbon

These CO2 reductions should be expressed in terms of non-regulated emissions as well as
regulated emissions.

Policy 5.3 Sustainable Design and Construction

This policy condenses much of the requirements of various policies and guidance in the
2008 LP into one policy. It requires new development to demonstrate how it will meet the
minimum standards outlined in a yet to be published SPG and lists the areas concerned.
The list contains most of the issues addressed in both the Code for Sustainable Homes
(Code) and BREEAM standards.

Policy 5.6 Decentralised energy in development proposals

A. Development proposals should evaluate the feasibility of Combined Heat and Power
(CHP) systems, and where a new CHP system is appropriate also examine opportunities to
extend the system beyond the site boundary to adjacent sites.

B. Major development proposals should select energy systems in accordance with the
following hierarchy:

1. Connection to existing heating or cooling networks;
2. Site wide CHP network;
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3. Communal heating and cooling;

C. Potential opportunities to meet the first priority in this hierarchy are outlined in the
London Heat Map tool. Where future network opportunities are identified,
proposals should be designed to connect to these networks.

2.4. Local policy

Camden Replacement Unitary Development Plan 2006, Saved Policies

The Replacement Unitary Development Plan (UDP) is was replaced by the Core Strategy in
November 2010, in accordance with the Planning and Compulsory Purchase Act 2005 which
replaces UDPs with Local Development Frameworks (LDF). However, as part of the
transitional arrangements, the ‘saved policies’ will retain their ‘development plan’ status in
planning decisions for three years after adoption of the LDF. Therefore, the Sustainability
Statement includes relevant saved policies from the Replacement UDP.

Policy SD9 Resources and energy

The UDP includes a raft of policies under the heading Sustainable Development but Policy
SD9 is the most relevant to key sustainability issues for this development

and has therefore been considered whilst developing the Sustainability Statement.

Policy SD9 covers three main areas:

A - Air quality

Where the Council considers that development could potentially cause significant harm to air
quality, applicants will be required to submit an air quality assessment. The Council will not
grant planning permission for development that would significantly harm air quality, unless
mitigation measures are adopted to reduce the impact to acceptable levels.

B — Water

In considering proposals for development, the Council will need to be satisfied that adequate
provision can be made for water supply and waste treatment. The Council will only grant
planning permission for development that it considers is sited and designed in a manner that
does not cause harm to the water environment, water quality or drainage systems and
prevents or mitigates flooding. The Council will require developers to include measures to
conserve water and where appropriate incorporate Sustainable Urban Drainage Systems.

C - Use of energy and resources
The Council will seek developments that conserve energy and resources through:

a) designs for energy efficiency;

b) renewable energy use;

c) optimising energy supply;

d) the use of recycled and renewable building materials. The Council will require major

developments to demonstrate the energy demand of their proposals and how they would
generate a proportion of the site’s electricity and heating needs from renewables wherever
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feasible. The Council may use conditions or planning obligations to secure recycling of
materials on site and/or use of recycled aggregates in major schemes.

2.5 Policy DP22 Promoting sustainable design and construction

Camden Core Strategy, adopted 10th November 2010

The Council will require development to incorporate sustainable design and construction
measures. Schemes must:

a) demonstrate how sustainable development principles, including the relevant measures set
out in paragraph 22.5 below, have been incorporated into the design and proposed
implementation; and

b) incorporate green/brown roofs and green walls wherever suitable.

The Council will promote and measure sustainable design and construction by:

¢) adopting the government target that all new build housing will be zero carbon by 2016
(Code for Sustainable Homes Level 6), along with the stepped targets of Code 3 by 2010
and Code 4 by 2013;

d) expecting developments of 500sgm of residential floors-pace (except new build) or 5 or
more dwellings to achieve ‘excellent’ in Eco-Homes assessments from 2013 and at least
‘very good’ prior to 2013;

e) expecting non-domestic developments of 500sgm of floor-space to achieve ‘very good’ in
BREEAM, with the aim of increasing the target to a rating of at least ‘excellent’ in 2016, if
feasible, and zero carbon from 2019, in line with the government’s ambitions.

The Council will require development to be resilient to climate change by ensuring schemes
include appropriate climate change adaptation measures, such as:

f) summer shading and planting;

g) limiting run-off;

h) reducing water consumption;

i) reducing air pollution; and

i) not locating vulnerable uses in basements in flood-prone areas.

Policy DP23 Water
The Council will require developments to reduce their water consumption, the pressure on the
combined sewer network and the risk of flooding by:

a) incorporating water efficient features and equipment and capturing, retaining and re-
using surface water and grey water on-site;

b) limiting the amount and rate of run-off and waste water entering the combined storm
water and sewer network through the methods outlined in part a) and other sustainable
urban drainage methods to reduce the risk of flooding;

c¢) reducing the pressure placed on the combined storm water and sewer network from
foul water and surface water run-off and ensuring developments in the areas identified by
the North London Strategic Flood Risk Assessment and shown on Map 2 as being at risk of
surface water flooding are designed to cope with the potential flooding;
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d) ensuring that developments are assessed for upstream and downstream groundwater
flood risks in areas where historic underground streams are known to have been present;
and e) encouraging the provision of attractive and efficient water features.

Policy CS13 - Tackling climate change through promoting higher environmental
standards

Reducing the effects of and adapting to climate change

The Council will require all development to take measures to minimise the effects of, and
adapt to, climate change and expect all development to meet the highest feasible
environmental standards during construction and occupation by:

a) ensuring patterns of land use that minimise the need to travel by car and help support
local energy networks;

b) promoting the efficient use of land and buildings;

¢) minimising carbon emissions from the redevelopment, construction and occupation of
buildings by implementing, in order, all of the elements of the following energy hierarchy:

1. ensuring developments use less energy,

2. Where appropriate, making use of: Bloomsbury and proposed Euston Road
decentralised energy networks;

3. generating renewable energy on-site; and

d) ensuring buildings and spaces are designed to cope with, and minimise the effects of,
climate change.

Local energy generation
The Council will promote local energy generation and networks by:

e) working with our partners and developers to implement local energy networks in the
parts of Camden most likely to support them, i.e. in the vicinity of:

e housing estates with community heating or the potential for community heating and other
uses with large heating loads;

e the growth areas of King’s Cross, Euston; Tottenham Court Road; West Hampstead
Interchange and Holborn;

e schools to be redeveloped as part of Building Schools for the Future programme;

e existing or approved combined heat and power/local energy networks (see Map 4);
and other locations where land ownership would facilitate their implementation.

f) protecting existing local energy networks where possible (e.g. at Gower Street and
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Bloomsbury) and safeguarding potential network routes (e.g. Euston Road);

Water and surface water flooding
We will make Camden a water efficient borough and minimise the potential for surface water
flooding by:
g) protecting our existing drinking water and foul water infrastructure, including Barrow
Hill Reservoir, Hampstead Heath Reservoir, Highgate Reservoir and Kidderpore Reservoir;

h) making sure development incorporates efficient water and foul water infrastructure;

i) requiring development to avoid harm to the water environment, water quality or
drainage systems and prevents or mitigates local surface water and down-stream
flooding, especially in areas up-hill from, and in, areas known to be at risk from
surface water flooding such as South and West Hampstead, Gospel Oak and King’s
Cross (see Map 5).

Camden’s carbon reduction measures
The Council will take a lead in tackling climate change by:

j) taking measures to reduce its own carbon emissions;
k) trialling new energy efficient technologies, where feasible; and
[) raising awareness on mitigation and adaptation measures.

Camden Planning Guidance, December 2006
This document is due to be replaced with updated guidance in March 2011 and as yet there is
no draft document available. The Sustainability Statement therefore uses the 2006 document
to inform targets and measures. In particular, the following sections of the guidance document
are relevant to the statement:

e Energy and onsite renewable facilities

e Sustainable design and construction

e Water

Compliance with Policy

Any development must comply with all relevant local, regional and national policies covering
energy and the environment. Wherever possible, best practice sustainability guidance will be
targeted.

2.5. Summary of references
The Table below sets out a list of the documents used to research and identify the Sustainability
Statement requirements.
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Table — Summary of references

Reference
LPlan

LPlan-DR
LHDG-DR

IH SPG
UDP2006-saved
Core2010
DP2010
PG2006

Cycle Parking
Travel planning

BRE SCD

Document

London Plan - Feb 2008

Draft Replacement London Plan — Oct 2009 EAD: late 2011
Draft London Housing Design Guide — July 2009 EAD: Summer 2010
Interim Housing SPG — April 2010 (Mayor of London)

Camden Unitary Development Plan —June 2006, Saved Policies
Camden Core Strategy - 2010

Camden Development Policies - 2010

Camden Planning Guidance — December 2006

Cycle Parking - Proposed-TfL-Guidelines

Guidance for residential travel planning in London-2008

BRE London Sustainability Checklist for Developments 2010

3. Sustainability Assessment

In this section we give a summary of the Sustainability Strategy for the redevelopment of 62
Avenue Road. We have developed a target driven approach, with targets being drawn from
relevant Policy Context section above.

Development proposals of any scale are required to demonstrate sustainability principles in a
supporting statement. The information provided should be proportionate to the scale of the
proposed development and its likely impact on, and vulnerability to, climate change. Minimum
information requirements are set out within London Plan Sustainable Design and Construction SPG
and included within the council’s local validation requirements.

The purpose of this section is to evidence the requirements set out within the London Plan
Sustainable Design and Construction SPG. This development is considered a ‘Minor Application’
and therefore this Sustainability Statement is proportionate to the scale of this proposed

development.

3.1. Land use and re-use of land

The development is located on a site there is currently has a single dwelling and ancillary buildings
on this site plus amenity space/garden. The London Plan encourages the re-use of existing
buildings, however as this development results in the demolition of one dwelling to be replaced by
a larger and more energy efficient family home which we believe is considered favourable by
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London Borough of Camden. The diversion of materials from landfill shall be considered by the
Main Contractor in their Site Waste Management Plan.

3.2. Surface Water Run-off, SUDs and Flood Risk Assessment

¢ Flood Risk Assessment
Full report completed separately.

3.3. Landscaping and Biodiversity

Landscaping is being proposed for the front gardens and the rear gardens. The landscaping will
consist of native species and contribute towards the biodiversity of the site. Additionally bird/bat
boxes will also be included in each dwelling. The exact location of the bird/bat boxes will be
confirmed as the design progresses.

Fig1: Proposed Landscaping.

10

e Biodiversity and Ecology
Full report completed separately.
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3.4. Re-use of building

The London Plan encourages the re-use of existing buildings, however as this development results
in the demolition of one dwelling to be replaced by a new larger family home. The diversion of
materials from landfill shall be considered by the Main Contractor in their Site Waste Management
Plan.

3.5. Energy and CO2 Emissions

An Energy Assessment has been prepared by Leema Technologies Ltd for the proposed
development at 62 Avenue Road, Camden. It sets out the energy efficiency and carbon reduction
measures that will be incorporated into the development.

Energy efficiency measures will be implemented to provide carbon savings of 37.8% in comparison
to a baseline building that is fully compliant with the standard set by Part L 2013. The energy
efficiency measures include: improved fabric insulation; improved air tightness; Improvements to
Thermal Bridging and the use of Photovoltaic panels. This will ensure the development achieves
part L2013 compliance through energy efficiency measures alone.

The proposed development is to have localised heating and hot water systems. It is considered the

development infrastructure is not adequate to provide centralized heating and hot water from
CHP and concerns over pollution to the air quality have also steered the development away from
this solution.

For the purposes of this development, CHP has been considered but disregarded due to the
factors outlined above.

The London Heat Map has been utilised to check if the development can connect into an existing
distribution network. Currently there are no existing or proposed heat distribution networks in the
vicinity. The development will not be provided with a communal heating system due to the
technical and management disadvantages.

3.6. Overheating

The glazing on the rear elevation shall be set back to reduce solar gain. Additionally the glazing
shall be specified to performance levels that will help reduce solar gain.

Internal blinds shall also be specified to the glazing of the rear elevation. The dual aspect of the
dwelling will allow for adequate cross ventilation to counterbalance the solar gain.
3.7. Water Efficiency

e Water Consumption

Water consumption shall meet the requirements of the London Plan policy and the London
Borough of Camden Local plan to ensure that water consumption would be no more than
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105L/per person/ per day. This will be achieved by specifying low water flow rate sanitary
ware and domestic white goods.

Water Monitoring
A water meter shall be specified to monitor the water supply to each dwelling.

3.8. Materials and Waste

Household Waste and Recycling
Internal recycling and refuse bins shall be provided in the kitchen.

Construction Waste

The Main Contractor shall be required to prepare a Construction Method Statement which
shall include a Site Waste Management Plan. This plan shall also include the excavation
waste generated in the construction of the basement and demolition waste generated
from the demolition of the existing dwelling and ancillary buildings. The Main Contractor
shall ensure that as much of the waste as possible is re-used where possible and/or
diverted from landfill.

Green Guide Rating of Major Building Elements

Environmentally low impact materials will be specified for the building envelope elements
(roof, windows, internal walls, external walls and upper and ground floors) using the BRE
Green Guide.

Sustainably Sourced Timber
Timber and wood-derived products will be sourced in accordance with UK Governments
Timber Procurement Policy and have FSC certification.

Insulation

All insulation used in the building fabric and building services shall have low Ozone
Depletion Potential (ODP) and low Global Warming Potential (GWP). Additionally all
insulation shall have a Green Guide Rating of A/A+ and be responsibly sourced.

3.9. Public Transport, Cycling & Walking

Cycling
Dedicated cycle storage is being provided within the basement / lower ground level of the
dwelling.

Public Transport

The site is located in an area with excellent transport links. The site has access to several
bus services and tube stations within the immediate vicinity. With South Hempstead Train
Station less than a kilometre away.
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e Walking and Amenities
The local area is largely residential and offers a variety of shops and local amenities. The
site is also well situated in terms of access to public space; being a short distance from
Regents Park. The site, amenities and public transport are all accessible along safe
pedestrian routes.

3.10. Light Pollution

Lighting will be appropriate for the intended use; provide the minimum amount of light necessary
to achieve its purpose; provide adequate protection from glare and light spill and be energy
efficient.

3.11. Site Contamination

There is no change of use on this site, a dwelling was previously located on this site. A site
contamination investigation was not considered applicable to this development.

3.12. Noise from Plant

There is no external mechanical equipment being specified as part of this development.

3.13. Air Pollution

The Main Contractor shall conduct a pre-construction dust monitoring risk assessment, using
competent person(s) in line with Best Practice Guidance ensuring that suitable, adequate and
effective mitigation control measures are implemented where there is a potential for dust / odour
and NOx emissions.

Any systems installed in the dwelling (gas boilers) shall have low emissions.

3.14. Amenity Space

The proposed dwelling shall be provided with accessible and private amenity space.

4. Technical Detail

In addition to this document which sets out the overarching strategy and targets a separate
Technical Appendix has been provided which give additional detail on how key targets are to be
met.

This document includes:
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Appendix Details

Energy Statement Summarises the energy strategy for the
Re-development detailing the embracement of
the energy hierarchy to deliver significant
reduction in associated site-wide CO2
emissions.

Flexibility through the detailed design process is important and so the information in these
sections is provided only to show how the targets could be achieved and are based upon the
design proposals as they stand. These documents do not represent a firm commitment to use the
exact specifications shown; rather they are put forward to give an indication of how the targets set
out in this document can be achieved.

5. Conclusion

5.1 Summary
e The proposed redevelopment at 62 Avenue Road has sustainability at the core of its
design principles.
e Design principles address the need to tackle climate change and energy consumption,
community cohesion, place-making, transport, resources and sustainable construction.
e The proposed development will meet good and best practice in terms of sustainable
construction methods.

5.2 Conclusion

This Sustainability Statement has demonstrated how redevelopment at 62 Avenue Road meets
planning policy sustainability requirements at the National, Regional and Local level. The
application has been shown to be a sustainable development that commits to apply sustainable
principles and practices.

The client recognises the importance of ensuring development is sustainable and as outlined in the
Sustainability Statement proposes measures to address relevant policy targets across a wide range
of issues including energy consumption and CO? emissions, sustainable construction, water
management, waste management, place-making and community cohesion.

The proposed redevelopment aspires to provide a high quality development that serves the local
community and aids the region’s commitment to meeting on-going sustainability targets. The
measures proposed in the Sustainability Statement support the delivery of sustainable practices
during the construction and occupation phases and therefore contribute to local sustainability
targets.

APPENDICES

Appendix A: Energy Statement



Sustainability Report and Energy Statement//62 Avenue Rd/Camden/NWS8 6HT

-y Leema

The Warehouse
1A Stamford Street
Leicester
LE1 6NL
Appendix A
0116 2853777 T
0116 2853778 F
mail@leematech.co.uk E
www.leematech.co.uk W

Energy Statement:

62 Avenue Road, St Johns Wood, Camden, NW8 6HT
Planning Ref No: 2016/4931/P

Client: V V Media

Date: 28" Jan 2017



Sustainability Report and Energy Statement//62 Avenue Rd/Camden/NWS8 6HT

CONTENTS

1.0 Executive Summary

2.0 Introduction

3.0 Energy Statement
3.1 Carbon Emissions Baseline (Hierarchy A & B)
3.2 Combined Heat & Power and District Heating (Hierarchy C)
3.3 Renewable Energy (Hierarchy D)
3.3.1 Photovoltaic Panels
3.4 Results
3.5 Air Pollution

4.0 Summary

5.0 Notes

Appendix A — SAP Calculations

O 00 00 N U1

11

12



Sustainability Report and Energy Statement//62 Avenue Rd/Camden/NWS8 6HT

1.0 Executive Summary

The proposed development of a new 4 storey family home set over Basement, Lower Ground,
Ground and first floor levels at 62 Avenue Road, St Johns Wood, Camden, NW8 6HT is required to
achieve a minimum 35% reduction in Regulated Carbon Emissions against Part L 2013.

The Baseline carbon emissions derived from the SAP calculations (using SAP 2012 confirms total
carbon emissions of 11.98 tonnes CO,/pa for Hierarchy A.

Applying a range of energy demand reduction techniques such as significant improvements in the
insulation levels to the building envelope, air tightness, reducing heat loss through thermal
bridging, utilising highly efficient boilers with modern controls, and the use of Photovoltaic panels
and ASHP we are able to reduce the carbon emissions by 37.8% to 7.44 tonnes CO,/pa for
Hierarchy B.

Combined Heat and Power is discounted due to lack of onsite infrastructure and the scale of the
development. District Heating is also not a viable option for this development

This results in a total reduction of 4.54 tonnes CO,/annum.

Air pollution is minimized through the use of low NOx boilers that have 40% lower NOx emissions
than Code for Sustainable Homes best practice.

2.0 Introduction

The proposed development of a new family home at 62 Avenue Road is required to achieve a 35%
reduction in Regulated Carbon Emissions over Part L 2013 Baseline regulations.

This report is based upon the requirements set out in ‘Energy Planning: Greater London Authority
guidance on preparing energy assessments (April 2014)’ and in line with the London Borough of
Camden Policies.

Please note, the Code for Sustainable Homes has been deregulated, and therefore excluded from
this assessment.

This will report will outline the following requirements:

a) Calculate the Baseline carbon emissions (Target Emission Rate) using SAP 2013.
(HIERARCHY A)

b) Provide a specification to achieve an ‘energy demand reduction’ to reduce carbon
emissions. (HIERARCHY B)

c¢) Review Combined Heat & Power. (HIERARCHY C)
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d) Review local district heating systems

e) Review and implement renewable energy technology to further reduce carbon emissions.
(HIERARCHY D)

f) Summarise the findings to confirm a minimum of 35 reduction in annual carbon emissions
in line with the Energy Hierarchy is achievable with the proposed development.

This report will start with the proposed methods of reducing carbon emissions using a fabric first
approach, energy efficiency and then finally, renewable energy technology.

It will also consider other factors such as air pollution.

The proposed dwellings will be assessed using SAP 2012 (Part L 2013) On-Construction Domestic
Energy Assessor and non-domestic energy assessor.

The site plan is outlined below in figure 1:
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3.0 Energy Statement

3.1 Carbon emissions of the Baseline development and energy demand reduction:
(Hierarchy A & B)

The Baseline scenario will use the input information to achieve the ‘energy demand
reduction’ for the development. SAP 2012 will then calculate the baseline carbon emissions
using the Target Emission Rate (TER) and the ‘energy demand reduction’ carbon emissions
based (Dwelling Emission Rate or DER) upon the results for the dwelling.
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The current input specification is as follows:

Table 1: Proposed U values for the building envelope

Element Building Regs (W/m2.K) Proposed (W/m2.K) Improvement
Walls 0.30 W/m’.K 0.18 W/m’.K 40%
Mansard 0.20 W/m?2.K 0.18 W/m’.K 10%
Roof 0.20 W/m’.K 0.11 W/m’.K 45%
Floor 0.25 W/m’.K 0.12 W/m’.K 52%
Windows 2.00 W/m’.K 1.42W/m*.K 30%
Doors 2.00 W/m*.K 1.6 W/m’.K 20%

The proposed dwelling is to exceed the current building regulations Part L1a by 32.8% on the
fabric values. In addition, the target design air permeability is to be 5m?/hr/m?. This is a 50%
improvement on current building regulation values.

Thermal bridge is an area of building fabric that is less well insulated than surrounding areas, and
therefore allows a greater rate of heat loss, as a result of the construction of the building; thermal
bridges typically occur where structural members penetrate through insulation layers, at corners
and junctions between elements (i.e. between floors, walls and roofs) and around openings such
as windows and external doors.

In order to combat this the design of the dwelling will consider the impact and will adopt thermal
bridging measures such as Accredited Construction Detail. This format will aim to reduce the
thermal bridging by 50%.

The baseline results (TER) result in total carbon emissions of 13.13 tonnes CO, /annum. To achieve
a 35% reduction, then the development therefore needs to achieve a total reduction of 3.2 tonnes
CO, /annum.

The proposed input data outlined in Table 1 results using the DER multiplied by the floor area
achieve a total of 9.17 tonnes CO; /annum. This is a reduction of 2.81 tonnes CO, /annum,
equivalent to a reduction of 23.4%.

3.2 Combined Heat & Power and District Heating: (Hierarchy C)

The proposed development is to have on-site heating and hot water systems. it is considered the
development infrastructure is not adequate to provide centralized heating and hot water from
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CHP and concerns over pollution to the air quality have also steered the development away from
this solution.

For the purposes of this development, CHP has been considered but disregarded due to the
factors outlined above.

Consideration for district heating has been researched. Referring to the Heat Map
(http://www.londonheatmap.org.uk) in figure 2, we can see the current district heating by the

North Circular Road (red circle), this is approximately 2 miles from the proposed site.

Figure 2: District heat network local to the site

At this stage, the proposed development is decentralized but could be adapted in the future
should the district heating system be implemented.

3.3 Renewable Energy (Hierarchy D)

The project team wishes to utilise Photovoltaic panels (PV) to provide renewable energy for the
development.

Air source heat pumps are currently discounted due to the fact that they are ineffective at
significantly reducing on-site carbon emissions


http://www.londonheatmap.org.uk/
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Wind turbines are not viable in this built up area and biomass fired boilers are likely to increase
local air pollution and infrastructure for storage and delivery is not adequate given the nature of
the development and location.

Biomass boilers can cause air pollution issues so have been discounted. See Appendix A for further
details.

3.3.1 Photovoltaic panels
Photovoltaic (PV) systems generate electricity from sunshine (direct or indirect).

This development benefits from a tall building with horizontal roof-space, so the panels can be
angled to the south for maximum effect.

For this development, it is proposed to apply a PV system to meet and exceed the required 20%
reduction in carbon emissions.

Figure 2: Typical PV installation to pitched roof

It has been calculated that a 4kWp PV system (16 PV panels at 250W each) at an angle of 30
degrees, south facing will reduce the carbon emissions by a further 5.1% to annual carbon
emissions of 9.84tonnes CO2/year for Hierarchy D.

See Appendix B for SAP calculations.
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3.4 Results
The results for each Hierarchy (excluding Hierarchy C) are summarised in table 4 below:

Table 4: Summary of results for each Hierarchy (A, B & D)

Regulated Carbon dioxide emissions and savings

Total regulated .
Co2 Savings (Tonnes

Hierarchy emissions (Tonnes Percentage saving
CO2/year)
Co2/year)
Building Regulations
11.98 NA NA
2013 Part L
Energy demand
. 9.17 2.81 23.4%
reductions
After CHP 9.17 2.81 0.0%
After Low to Zero
7.44 4.54 37.8%

Carbon Technologies

Baseline Hierarchy A (Target Emission rate) achieves 11.98C0O,/annum for the Baseline.

Applying the energy demand reduction (Hierarchy B) features (indicated in Tables 1 and 2),
reduces the carbon emissions by 23.4% to 9.17 tonnes CO,/annum. (See Appendix A for SAPs)

No CHP or district heating has been applied so there is no benefit from Hierarchy C.

For renewable energy, apply 4kWp PV via 16 Photovoltaic panels located on the roof provides a
further reduction 0.67tonnes CO,/annum for Hierarchy D. (See Appendix B for SAPs with PV)

The results indicate the total carbon dioxide savings are 37.8%.

3.5 Air pollution
The only potential source of pollution from the development is the gas fired system boilers.

The boilers have been selected for the excellent efficient, but also the low NOx emissions
(Nitrogen Oxide).

The Code for Sustainable Homes awards full credits if the NOx emissions are below 40 mg/kWh.
The proposed Ideal Logix + System 18 boiler has dry NOx emissions of 24mg/kWh. This is 40%
better than the Code for Sustainable Homes best practice.
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4.0 Summary

The proposed development 62 Avenue Road, Camden, NW8 6HT is required to achieve a minimum
35% reduction in Regulated Carbon Emissions against Part L 2013.

Please note, the Code for Sustainable Homes has been deregulated, and therefore excluded from
this assessment.

The Baseline carbon emissions derived from the SAP calculations (using SAP 2012) confirms total
carbon emissions of 11.98 tonnes CO,/annum for Hierarchy A.

Applying a range of energy demand reduction techniques such as significant improvements in the
insulation levels to the building envelope, air tightness, reducing heat loss through thermal
bridging and utilising highly efficient boilers with modern controls reduce the carbon emissions by
23.4% t0 9.17 tonnes CO,/annum for Hierarchy B.

The building fabric has an improvement of 34% over Part L 2013.

Combined Heat and Power is discounted due to lack of onsite infrastructure and the scale of the
development. District Heating is approximately 2 miles from the site and cannot currently be
connected.

Applying 4kwp Photovoltaic array of panels to the flat roof, facing south, and adopting the use of
an Air Source Heat Pump, provides a further reduction of 14.4% in carbon emissions to 7.44
tonnes CO,/annum for Hierarchy D.

This results in a total reduction of 4.54 tonnes CO,/annum which achieves a cumulative reduction
of 37.8%.

5.0 Notes

This report has been generated for the purpose of demonstrating how the proposed development
can achieve a minimum 35% reduction in regulated carbon emissions. The developed detail design
may result in different solutions.

This is not a design report or specification. Leema Technologies Ltd recommends that the client
appoints a specialist engineer to advise and design an integrated heating and hot water system
and photovoltaic panels system that will allow the energy generation to achieve the required
energy generation on site to satisfy the Planning Condition that may be associated with any
Planning Permission granted and meet all requirements of Building Regulations.
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The results of this report are based on the following drawing references provided by BB
Partnership Architects Limited:-

EZR-32 Proposed Basement
EZR-33 Proposed Lower Ground
EZR-34 Proposed Ground Floor
EZR-35 Proposed 1st Floor Plan
EZR-36 Proposed 2nd Floor Plan
EZR-37 Proposed Front Elevation
EZR-38 Proposed Rear Elevation
EZR-39 Proposed Side Elevation
EZR-40 Proposed Side Elevation
EZR-41 Proposed Section AA
EZR-42 Proposed Section BB
EZR-43 Proposed Site Plans

SAP assessments were carried out by accredited Energy Assessor (Mark Fagan: Leema Technologies Ltd)
using SAP 2012.

Floor areas have been calculated from the drawings provided.

A full energy assessment for the whole building will be required to meet Part L 2013. At this stage, the
client and design team should review the information and ensure the targets are met in accordance with
the Planning Policy targets set.

Appendix A: SAP Calculations



Regulations Compliance Report

Approved Document L1A, 2013 Edition, England assessed by Stroma FSAP 2012 program, Version: 1.0.4.5
Printed on 07 February 2017 at 12:27:55

Project Information:

Assessed By: 0 Building Type: Detached House
NEW DWELLING DESIGN STAGE Total Floor Area: 1222.77m?

Site Reference: 62 Avenue Rd Plot Reference:  Base Rev 2
Address : 62, Avenue Road, LONDON, NW8 6HT

Name: B B Partnership Ltd

Address : Studio 33-334, 10 Hornsey Street, London, N7 8EL

This report covers items included within the SAP calculations.
It is not a complete report of regulations compliance.

1la TER and DER

Fuel for main heating system: Mains gas

Fuel factor: 1.00 (mains gas)

Target Carbon Dioxide Emission Rate (TER) 11.98 kg/m?

Dwelling Carbon Dioxide Emission Rate (DER) 7.45 kg/mz OK
1b TFEE and DFEE

Target Fabric Energy Efficiency (TFEE

55.7 KWh/m?

2 Fabric U-values
Element

External wall OK
Floor OK
Roof OK

OK

2a Thermal bridging

Thermal bridging calculated using user-specified y-value of 0
Reference: ACD

3 Air permeability

Air permeability at 50 pascals 3.00 (design value)

Maximum 10.0 OK
4 Heating efficiency

Main Heating system: Boiler systems with radiators or underfloor heating - mains gas

Data from manufacturer
Efficiency 90.0 % SEDBUK2009
Minimum 88.0 % OK

Main Heating system 2:
Heat pumps with radiators or underfloor heating - electric
Dimplex EDL200UK-630

Stroma FSAP 2012 Version: 1.0.4.5 (SAP 9.92) - http://www.stroma.com Page 1 of 3



Regulations Compliance Report

Secondary heating system: None
Hot water Storage: Measured cylinder loss: 1.61 kWh/day

Permitted by DBSCG: 2.24 kWh/day OK
Primary pipework insulated: No primary pipework
Space heating controls Time and temperature zone control OK
Space heating controls 2: Not applicable (boiler provides DHW only) OK
Hot water controls: No cylinder
Boiler interlock: Yes OK

7 Low energy lights

Percentage of fixed lights with low-energy fittings 100.0%
Minimum 75.0% OK

8 Mechanical ventilation
Continuous supply and extract system

Specific fan power: 0.56
Maximum 15 OK
MVHR efficiency: 92%
Minimum 70% OK

9 Summertime temperature

or unknown

Windows facing: North East 10.08m2
Windows facing: North East 2.8m?
Windows facing: North East 3.66m?2
Windows facing: North East 2.4m?2
Windows facing: North East 4.84m2
Windows facing: North East 1.81m?
Windows facing: South East 2.56m?
Windows facing: North West 2.74m?2
Windows facing: South East 4.76m?2
Roof windows facing: Unspecified 6.13m?2
Ventilation rate: 5.00

Blinds/curtains:
Closed 100% of daylight hours

10 Key features

Thermal bridging 0.023 W/m2K
Air permeablility 3.0 m3/mzh
Roofs U-value 0.11 W/m2K

Stroma FSAP 2012 Version: 1.0.4.5 (SAP 9.92) - http://www.stroma.com Page 2 of 3
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Floors U-value 0.12 W/im2K
Floors U-value 0.12 W/im2K
Photovoltaic array

DRAFT

Stroma FSAP 2012 Version: 1.0.4.5 (SAP 9.92) - http://www.stroma.com Page 3 of 3



TER WorkSheet: New dwelling design stage

Assessor Name: Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.5

Property Address: Base Rev 2
Address : 62, Avenue Road, LONDON, NW8 6HT

1. Overall dwelling dimensions:
Area(m?) Av. Height(m) Volume(ms3)

Basement (1a) X | 32 |(2a) = | 1223.1 |(3a)
Ground floor (1b) X | 3.2 |(2b) = | 1022.59 |(3b)
First floor (1c) X | 3 |(2c) = | 905.19 |(3c)
Second floor (1d) X | 28 |(2d) = | 613.93 |(3d)

Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)+.....(1n) 122277 |4

Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e)+.....(3n) = (5)
2. Ventilation rate:

main secondary other total ms3 per hour
heating heating

Number of chimneys | 0 | + | 0 | + | 0 | = | 0 | x40 = |I|(6a)
Nurriber of open flues [T o+ o |*[/ 0o | =] | x20= |I|(6b)

x 10

Number of intermittent fans (72)

Number of passive vents |I| x10 = |I|(7b)

Number of flueless gas fires x40 (70)

Air changes per hour

Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = 40 +(5) = 0.01 (8)
If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)
Number of storeys in the dwelling (ns) 0 9)
Additional infiltration [(9)-1]x0.1 = 0 (10)
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction 0 (11)

if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35

If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter O 0 (12)
If no draught lobby, enter 0.05, else enter 0 0 (13)
Percentage of windows and doors draught stripped 0 (14)
Window infiltration 0.25-10.2x (14) + 100] = 0 (15)
Infiltration rate (8) +(10) + (11) + (12) + (13) + (15) = 0 (16)
Air permeability value, g50, expressed in cubic metres per hour per square metre of envelope area 5 a7
If based on air permeability value, then (18) = [(17) + 20]+(8), otherwise (18) = (16) 0.26 (18)
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 2 (19)
Shelter factor (20) =1-[0.075x (19)] = 0.85 (20)
Infiltration rate incorporating shelter factor (21) = (18) x (20) = (21)

Infiltration rate modified for monthly wind speed
| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl

Stroma FSAP 2012 Version: 1.0.4.5 (SAP 9.92) - http://www.stroma.com Page 1 of 11
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Monthly average wind speed from Table 7

(22)m=| 5.1 | 5 | 4.9 | 4.4 | 43 | 38 | 38 | 37 |

| 4.3 | 45

|4.7|

Wind Factor (22a)m = (22)m + 4

(22a)m:| 1.27 | 1.25 | 1.23 | 11 | 1.08 | 0.95 | 0.95 | 0.92 |

1

| 1.08 | 112 | 1.18 |

Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m

028 | 028 | 0.27 | 024 | 024 | 0.21 | 0.21 | 0.2 | 0.22 | 0.24 | 0.25 | 0.26 |

Calculate effective air change rate for the applicable case
If mechanical ventilation:

If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a)

If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) =

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) x [1 — (23c) + 100]

@amg o | o [ o [ o | o | o | o | o | o | o | (24a)
b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
@y o [ o [ o | o [ o | o | o [ o | o | o | | (24b)
c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 x (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 x (23b)
ayme o [ op | o | oo fp0 | o o | o | o | (24c)
d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m/= 0.5 + [(22b)m?2 x 0.5]
(24d)m=| 0.54 | 0.54 | 0.54 | 0.53 | 0.53 | 0.52 | 0,52 | 0.52 | 0.52 | 0,53 | 0.53 | 0:53 | (24d)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)m:| 0.54 | 0.54 | 0.54 | 0.53 | 0.53 | 0.52 | 052 | 0.52 | 0.52 | 0.53 | 0.53 | 0.53 | (25)
M || . A A\ | |
ELEMENT Gross Openings Net Area U-value AXU k-value A Xk
area (m2) m? A ,m2 W/m2K (W/K) kJ/m2.-K kJ/IK
Doors Type 1 [ 300 | x[ 1 | =] 300 | (26)
Doors Type 2 [ 24 | x[ 1 | =] 24 | (26)
Doors Type 3 [ 260 | x[ 1 | =] 260 | (26)
Windows Type 1 XU[L/(1.4)+0.04] = @7
Windows Type 2 XU[L/(1.4)+0.04] = @7
Windows Type 3 XU[L( 1.4)+0.04] = (27)
Windows Type 4 XU[L/(1.4)+0.04] = @7
Windows Type 5 XU[L/(1.4)+0.04] = (27)
Windows Type 6 XU[L/(1.4)+0.04] = (27)
Windows Type 7 XU[L/(1.4)+0.04] = (27)
Windows Type 8 XU[L/(1.4)+0.04] = (27)
Windows Type 9 XU[L/(1.4)+0.04] = (27)
Windows Type 10 2.42 x1[1/(1.4)+0.04] = 3.21 (27)
Windows Type 11 1.81 xU[1/(1.4)+0.04] = @7)
Stroma FSAP 2012 Version: 1.0.4.5 (SAP 9.92) - http://www.stroma.com Page 2 of 11
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Windows Type 12 1.28 xU[1/( 1.4)+0.04] = @7
Windows Type 13 xU[L/( 1.4)+0.04] = 27)
Windows Type 14 XU[L/( 1.4)+0.04] = @7
Rooflights 613 | xV[(L7)+004] = (27b)
Floor Type 1 | 38222 | x| o013 | =| 406sss | | [ | |(28)
Floor Type 2 [ 31956 | x[ o013 | = 415428 | | [ | |28)
Walls Typel | 7654 | [ 11394 | [ esia6 | x| o018 | =[ 11726 | | [ | |29
Walls Type2 | 2131 | | 1176 | | 20034 | x| o018 | =[ 3624 | | | | |29
Roof Typel | 6266 | | 613 | | ses3 | x| o013 | = 73 | | [ | | 30)
Roof Type2 | 1s887 | | o | | 1ss87 | x| o013 | =| 2065 | | [ | | 30)
Total area of elements, m? (CEY

* for windows and roof windows, use effective window U-value calculated using formula 1/[(1/U-value)+0.04] as given in paragraph 3.2
** include the areas on both sides of internal walls and partitions

Fabric heat loss, W/K =S (A x U) (26)...(30) + (32) = 446.48 (33)
Heat capacity Cm = S(A x k) ((28)...(30) + (32) + (32a)...(32e) = 67459.01 (34)
Thermal mass parameter (TMP = Cm + TFA) in kJ/m2K Indicative Value: Medium 250 (35)

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

Thermal bridges: S (L x Y) calculated using Appendix K 29.23 (36)
if details of thermal bridging are not known (36) = 0.15 x (31)
Total fabric heat loss (33) +(36) = 475.71 (37)
Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)

Jan Feb Mar Apr May'| Jun Jul Aug Sep Oct Nov Dec
(38)m= | 670.75 | 66883 | 666.94 | 658.08 | 656.42 | 648.71 |/648.71 | 647.28 | 651.68 | 656.42 | 659.78 | 663.28 (38)
Heat transfer coefficient, W/K (39)m = (37) + (38)m
(39)m= |1146.46| 1144.54| 1142.65| 1133.79| 1132.13| 1124.42| 1124.42| 1122.99| 1127.39| 1132.13| 1135.49| 1138.99

Average = SUM(39)s. 1, /12= 113378 [(39)

Heat loss parameter (HLP), W/m2K (40)m = (39)m = (4)

(40)m=| 0.94 | 0.94 | 0.93 | 0.93 | 0.93 | 0.92 | 0.92 | 0.92 | 0.92 | 0.93 | 0.93 | 0.93

Average = SUM(40). .. /12= 0.93 [ 40)

Number of days in month (Table 1a)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(41)m= 31 28 31 30 31 30 31 31 30 31 30 31 (41)

Assumed occupancy, N (42)
if TFA>13.9, N=1+ 1.76 X [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9
ifTFA£13.9,N=1
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 | 137.07 | (43)
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl

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

(44)m= | 150.78| 1453 | 139.82 | 134.33 | 128.85 | 123.37 | 123.37 | 128.85 | 134.33 | 139.82 | 1453 | 150.78

Total = Sum(44)1.1, = 1644.89 |(44)

Stroma FSAP 2012 Version: 1.0.4.5 (SAP 9.92) - http://www.stroma.com Page 3 of 11
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Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)

(45)m=| 223.6 | 195.57 | 201.81 | 175.94 | 168.82 | 145.68 | 134.99 | 154.9 | 156.75 | 182.68 | 199.41 | 216.55

Total = Sum(45)..:. =

215671 |(45)

If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m:| 33.54 | 29.33 | 30.27 | 26.39 | 25.32 | 21.85 | 20.25 | 23.24 | 2351 | 27.4 | 29.91 | 32.48 |
Water storage loss:

Storage volume (litres) including any solar or WWHRS storage within same vessel 150

If community heating and no tank in dwelling, enter 110 litres in (47)

Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)

Water storage loss:

a) If manufacturer’s declared loss factor is known (kWh/day): 1.66

Temperature factor from Table 2b 0.54

Energy lost from water storage, kWh/year (48) x (49) =
b) If manufacturer’s declared cylinder loss factor is not known:

Hot water storage loss factor from Table 2 (kwWh/litre/day)

If community heating see section 4.3

Volume factor from Table 2a

Temperature factor from Table 2b

o

Energy lost from water storage, kWh/year (47) x (51) x (52) x (53) =
Enter (50) or (54) iny(55)
Water storage loss calculated for each month ((56)m = (55) x (41)m

(56)m=| 27.75 | 25.06 | 27.75 | 26.85 | 27.75 | 26.85 | 27.75 | 27.75 | 26.85 | 27.75 | 26.85 | 27.75 |

If cylinder contains dedicated solar storage, (57)m = (56)m X [(50) — (H11)] = (50), else (57)m = (56)m where (H11) is from Appendix H

(57)m=| 27.75 | 25.06 | 27.75 | 26.85 | 27.75 | 26.85 | 27.75 | 27.75 | 26.85 | 27.75 | 26.85 | 27.75 |

H

Primary circuit-loss (annual) from Table 3

Primary circuit loss calculated for each month (59)m = (58) + 365 x (41)m
(modified by factor from Table H5 if there is solar water heating and a cylinder thermostat)

(59)m=| 23.26 | 21.01 | 23.26 | 2251 | 23.26 | 2251 | 23.26 | 23.26 | 2251 | 23.26 | 2251 | 23.26 |

Combi loss calculated for each month (61)m = (60) + 365 x (41)m
(61)m=|0|o|o|o|o|o|o|o|o|o

o|o

(46)

(47)

(48)
(49)
(50)

(51)

(52)
(53)

(54)
(55)

(56)

(67)

(58)

(59)

(61)

Total heat required for water heating calculated for each month (62)m = 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m

(62)m= | 274.61| 241.64 | 252.82 | 2253 | 219.83 | 195.04 | 186 | 205.91 | 206.12 | 233.69 | 248.78 | 267.56 |

Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0' if no solar contribution to water heating)
(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
(63)m:|0|0|0|0|0|0|0|0|0|0

o
o

Output from water heater
(64)m= | 274.61| 241.64 | 252.82 | 2253 | 219.83 | 195.04 | 186 | 205.91 | 206.12 | 233.69 | 248.78 | 267.56

(62)

(63)

Output from water heater (annual):....

2757.29 |(64)

Heat gains from water heating, kWh/month 0.25 “ [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m:|115.16| 101.88 | 107.91| 97.99 | 96.94 | 87.93 | 85.69 | 92.31 | 91.61 |101.55| 105.8 |112.81|

(65)

include (57)m in calculation of (65)m only if cylinder is in the dwelling or hot water is from community heating

Metabolic gains (Table 5), Watts
| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl
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(66)m= | 216.58| 216.58 | 216.58 | 216.58 | 216.58 | 216.58 | 216.58 | 216.58 | 216.58 | 216.58 | 216.58 | 216.58 | (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m=|106.12| 94.26 | 76.66 | 58.03 | 43.38 | 36.62 | 39.57 | 51.44 | 69.04 | 87.66 |102.32 | 109.07| (67)
Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m= |1035.53| 1046.28| 1019.2 | 961.55 | 888.78 | 820.39 | 774.7 | 763.95 | 791.03 | 848.68 | 921.45 | 989.84 | (68)
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m=| 44.66 | 44.66 | 44.66 | 44.66 | 44.66 | 44.66 | 44.66 | 44.66 | 44.66 | 44.66 | 44.66 | 44.66 | (69)
Pumps and fans gains (Table 5a)
(70)m=| 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | (70)
Losses e.g. evaporation (negative values) (Table 5)
(71)m= |-173.26 | -173.26 | -173.26 | -173.26 | -173.26 | -173.26 | -173.26 | -173.26 | -173.26 | -173.26 | -173.26 | -173.26 | (72)
Water heating gains (Table 5)
(72)m= | 154.78| 151.61 | 145.04 | 136.1 | 130.29 | 122.12 | 115.18 | 124.08 | 127.24 | 136.49 | 146.94 | 151.63 | (72)
Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m
(73)m= |1387.41| 1383.12| 1331.86| 1246.65| 1153.43| 1070.11| 1020.42| 1030.44| 1078.28| 1163.81| 1261.67| 1341.51| (73)
Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable orientation.
Orientation: Access Factor Area Flux o_ FF Gains

Table 6d m? Table 6a Table 6b Table 6¢ (W)
Northeastoox[ o077 | x| 23¢ || 1128/ | x| oes | x| o7 | =| 1614 |79
Northeastoox| o077 | x| 336 [ x| 128 | x| 063 [ x| 07 | =| samw |73
Northeastoox| o077 | x| 14 | x| 1128 | x| ‘083 [ x| o7 | =] 9.65 |75)
Northeastooxf077 | x| 18 |[x| 128 | x| o638 |[x| o7 | =| 1262 |09
Northeasto.ox[ 077 | x | 24 | x| 1228 | x| o063 | x| 07 [ = | 8.28 [(75)
Northeastoox| o077 | x| 242 | x| 1128 | x| o3 | x| 0.7 [ = | 16.69 [75)
Northeastoox| o077 | x| 18 | x| 1128 | x| o063 | x| 07 | = | 6.24 [75)
Northeastoox| o077 | x [ 234 | x| 2207 | x| o063 | x| o7 | =[  s28s |09
Northeastoox[ o077 | x| 33 | x| 2207 | x| o063 | x| o7 | = 775 |09
Northeastoox[ o077 | x| 14 | x| 2207 | x| 03 | x| o7 | = 1965 |79
Northeastoox| o077 | x| 188 | x| 2207 | x| o063 | x| o7 | =| 2589 |79
Northeast 0.9x| 0.77 | X | 2.4 | X | 22.97 | X | 0.63 | X | 0.7 | = | 16.85 |(75)
Northeast o_gx| 0.77 | X | 242 | X | 22.97 | X | 0.63 | X | 0.7 | = | 33.97 |(75)
Northeastoox| o077 | x| 18 | x| 2207 | x| o063 [ x| o7 | =] 12.7 |75)
Northeast 0.9x | 0.77 [ x| 2.34 | x| 4138 | x| 0.63 [ x| 0.7 [ =] 59.18 |75)
Northeast 0.9x | 0.77 [ x| 3.36 | x| 4138 | x| 0.63 [ x| 0.7 [ =] 127.47 [(75)
Northeastoox| o077 | x| 14 | x| a1 | x| o063 | x| o7 | =|  sa |79
Northeastoox| o077 | x| 188 | x| 4138 | x| o063 | x| o7 | =| 4628 |79
Northeast o_gxl 0.77 | X | 24 | X | 41.38 | X | 0.63 | X | 0.7 | = | 30.35 |(75)
Northeast o,9x| 0.77 | X | 242 | X | 41.38 | X | 0.63 | X | 0.7 | = | 61.21 |(75)
Northeastoox[ o077 | x| 180 | x| 4138 | x| oes | x| o7 | = 2280 |79
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Northeastoox| o077 | x| 234 | x| 6796 | x| o063 | x| o7 | =] 97.2 |75)
Northeastoox| o077 | x| 336 | x| 6796 | x| o063 [ x[ 07 | =] 20034 |75
Northeast 0.9x | 0.77 [ x| 1.4 | x| 798 | x| 0.63 [ x| 0.7 [ =] 58.15 |75)
Northeastoox[ o077 | x| 18 | x| 6796 | x| o063 | x| o7 | = 701 |09
Northeastoox| o077 | x| 24 | x| 6796 | x| o063 | x| o7 | =| 408 |79
Northeastoox| o077 | x| 242 | x| 6796 | x| o063 | x| o7 | =| 105 |79
Northeastoox| o077 | x| 181 | x| 6796 | x| o063 | x| o7 | =| s7se |79
Northeast o,gxl 0.77 | X | 234 | X | 91.35 | X | 0.63 | X | 0.7 | = | 130.65 |(75)
Northeastoox[ o077 | x| 33 | x| e13s | x| o3 | x| o7 | = 2814 |09
Northeastoox[ o077 | x| 14 | x| e13s | x| o3 | x| o7z | = iz |09
Northeastoox| o077 | x| 183 | x| o135 | x| o3 | x| 07 [ = 10017 |09
Northeastoox| o077 | x| 24 | x| o135 | x| o3 | x| o7 | =] 67 |75)
Northeastoox| o077 | x| 242 | x| o135 | x| o063 [ x[ 07 | =] ‘1312 |79
Northeast o,gxl 0.77 | X | 1.81 | X | 91.35 | X | 0.63 | X | 0.7 | = | 50.53 |(75)
Northeast o,9x| 0.77 | X | 2.34 | X | 97.38 | X | 0.63 | X | 0.7 | = | 139.29 |(75)
Northeastoox[ o077 | x| 33 | x| o738 | x| o063 | x| o7 | =| 300 |75)
Northeastoox| o077 | x| 14 | x| 9738 | x| o063 | x| o7 | =| sz |79
Northeasto.oxl. 077 | xpfownadana] x| 9738 [ o063 | 07 | = 10893 |9
Northeast o_gx| 0.77 | X | 2.4 | X | 97.38 | X | 0.63 | X | 0.7 | = | 71.43 |(75)
Northeastoox| o077 | x| 242 | x| o738 /| x| o063 [ x| o7 | =| 14805 |9
Northeast o.9x| o077 | x| a8 x| o738 | x| o063 [ x| .0z =| s38 |73
Northeast 0.9x | 0.77 | x| 2.34 | x| 91.1 | x| 0.63 [ x| 0.7 [ =] 130.3 [(75)
Northeastoox| o077 | x| 33 | x| ota | x| ‘oss | x| o7 | =| 28084 |79
Northeastoox| ™ o077 | x| 14 ||, @1 | x| o | x| o7 | =| 77208 |79
Northeastoox| o077 | x| 18 [ x[ 911 | x| o063 [ x[ 07 | =] 1019 |3
Northeast 0.9x | 0.77 | x| 24 | x| 91.1 | x| 0.63 [ x| 0.7 [ =] 66.82 |75)
Northeastoox[ o077 | x| 242 | x[ 921 | x| o3 | x| o7 | =| 1375 |09
Northeastoox[ o077 | x| 18 | x| 911 | x| o3 | x| o7 | = s03 |79
Northeastoox| o077 | x| 284 | x| 7263 | x| oe3 | x| 07 | = 10388 |9
Northeastoox| o077 | x| 336 | x| 7263 | x| o063 [ x| 07 | =| 22373 |9
Northeastoox| o077 | x| 14 | x| 726 | x| o063 | x| o7 | =| e15 |79
Northeast 0.9x | 0.77 | x| 183 | x[ 7263 | x| 0.63 [ x| 0.7 [ =] 81.24 |75)
Northeast 0.9x | 0.77 [ x| 2.4 | x| 7263 | x| 0.63 [ x| 0.7 [ =] 53.27 |75)
Northeastoox[ o077 | x| 242 | x| 7263 | x| o063 | x| o7 | =| 1743 |9
Northeastoox| o077 | x| 181 | x| 726 | x| o063 | x| o7 | =| 4017 |79
Northeastoox| o077 | x [ 234 | x| s042 | x| o063 [ x| o7 | =[ 7212 |09
Northeastoox| o077 | x| 33 | x| 5042 | x| o063 [ x[ 07 | =] 132 |79
Northeastoox| o077 | x| 124 | x| s042 | x| o063 | x| o7 | =| 4315 |79
Northeastoox[ o077 | x[ 183 | x[ s0a2 | x[ o063 | x| 07 [ =] 56.4 |75)
Northeastoox[ o077 | x| 24 | x| s042 | x| o063 | x| o7 | =| s |79
Northeastoox| o077 | x| 242 | x| s042 | x| o063 | x| o7 | =| 7am |79
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Northeastoox| o077 | x| 18 | x| s042 | x| o063 [ x| 07 | =| 2789 |@®
Northeastoox| o077 | x| 234 | x| 2807 | x| o063 | x| o7 | =| 4014 |09
Northeast o,9x| 0.77 | X | 3.36 | X | 28.07 | X | 0.63 | X | 0.7 | = | 86.46 |(75)
Northeast 0.9x | 0.77 [ x| 1.4 [ x| 2807 | x| 0.63 [ x| 0.7 [ =] 24.02 [(75)
Northeastoox| o077 | x| 188 | x| 2807 | x| o063 | x| o7 | =| sz |79
Northeastoox| o077 | x| 24 | x| 2807 | x| o063 | x| o7 | =] 20859 |79
Northeastoox| o077 | x| 242 | x| 2807 | x| o063 | x| o7 | =| as2 |79
Northeastoox| o077 | x| 181 | x| 2807 | x| o063 | x| o7 | =| 1553 |79
Northeastoox[ o077 | x| 23¢ | x| 142 | x| oes | x| o7 | = 203 |79
Northeastoox[ o077 | x| 33 | x| 142 | x| oes | x| o7 | =| 473 |09
Northeasto.ox[ 077 | x | 1.4 [ x| 242 | x| o6 | x| 07 [ = | 12.15 [(75)
Northeastoox| o077 | x| 188 | x| 142 | x| oes | x| o7 | =| 1588 |79
Northeastoox| o077 | x| 24 | x| 242 | x| o063 | x| o7 | =| 1041 |79
Northeasto.ox[ o077 | x [ 242 | x[ 142 | x[ oe3 | x| 07 | = | 21 |75)
Northeast o,9x| 0.77 | X | 1.81 | X | 14.2 | X | 0.63 | x | 0.7 | = | 7.85 |(75)
Northeastoox[ o077 | x| 23¢ | x| 921 | x| o3 | x| o7 | = 1318 |79
Northeastoox| o077 | x| 33 | x| 921 | x| o063 | x| o7 | =| 2830 |79
Northeastoox| 077 | x| 1.4 Lx| 921 [oxd o063 | p¢f 0.7 b =4 7.88 |75)
Northeastoox| o7z, | x| 18 [x| 921 J x| o063 [x| o7 | =] ‘103 |79
Northeastoox| o077 | x| 24 | x| 921 /| x| o063 [x| o7 | =] 6.76 |75)
Northeast o,9x| 0.77 | X | 2.42 | X | 9.21 | X | 0.63 | X | 0.7 | = | 13.63 |(75)
Northeast o,9x| 0.77 | X | 1.81 | X | 9.21 | X | 0.63 | X | 0.7 | = | 5.1 |(75)
Southeastoox| o077 | x| 128 | x| sere | x| ees | x| o7 | =[ 2870 |
Southeastogx| o077 | x| 238 | x|, g | x| oes | x| o7 | = sm2 |0
Southeasto_gx| 0.77 | X | 1.28 | X | 62.67 | X | 0.63 | X | 0.7 | = | 49.03 |(77)
Southeastoox| 077 | x[ 238 | x| 6267 | x[ o063 | x| o7 | =  e117 |
Southeastoox| o077 | x| 128 | x| e75 | x[ o3 | x| o7 | =[ er0a |7
Southeasto,9x| 0.77 | X | 2.38 | X | 85.75 | X | 0.63 | X | 0.7 | = | 124.75 |(77)
Southeastoox| o077 | x| 128 | x| 1625 | x| o063 | x| 07 [ = | 83.13 [77)
Southeasto.ox| o077 | x| 238 | x| 10625 | x| o063 | x| o7 | =[ 1masr |
Southeastoox| 077 | x [ 128 | x| 11900 | x[ o063 | x| o7 | =[  es;1 |
Southeastoox| o077 | x| 238 | x| 11901 | x[ o0es | x| o7 | =[ 131z |
Southeasto,9x| 0.77 | X | 1.28 | X | 118.15 | X | 0.63 | X | 0.7 | = | 92.44 |(77)
Southeastoox| o077 | x| 238 | x| 1815 | x[ o3 | x| o7 | =[ 1187 |
Southeastoox| 077 | x[ 128 | x| 1891 | x| o6z | x| o7 | =[ g1z |
Southeasto_gxl 0.77 | X | 2.38 | X | 113.91 | X | 0.63 | X | 0.7 | = | 165.71 |(77)
Southeastoox| 077 | x [ 128 | x| 10430 | x[ o063 | x| o7 | =  ser |
Southeastoox| o077 | x| 238 | x| 10430 | x[ o0es | x| o7 | =[ 1508 |07
Southeasto,9x| 0.77 | X | 1.28 | X | 92.85 | X | 0.63 | x | 0.7 | = | 72.64 |(77)
Southeastoox| o077 | x| 238 | x| o928 | x[ o3 | x| o7 | =[ 1oz |
Southeastoox| o077 | x[ 128 | x| ez | x[ o063 | x| o7 | =[  sa10 |
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Southeastoox| o077 | x| 238 | x| 27 | x| o0es | x| o7 | =[ 10076 |07
Southeastoox| o077 | x| 128 | x| 4407 | x| o0es | x| o7 | =[ 3448 |07
Southeastoox| o077 | x| 238 | x| 4407 | x[ o3 | x| o7 | =[ e |
Southeasto,9x| 0.77 | X | 1.08 | X | 31.49 | X | 0.63 | X | 0.7 | = | 24.64 |(77)
Southeastoox| o077 | x[ 238 | x| a4 | x[ o063 | x| o7 | = 48 |
Southwesto.ox| o077 | x| 33 | x| s | [ oes | x| o7 | =| 2642 |79
Southwesto.ox| o077 | x| 33 | x| s | [ oes | x| o7 | =[ 22642 |79
Southwestoox| o077 | x| 33 | x| s | [ oes | x| o7 | =[ 22642 |9
Southwestoox| o077 | x| 33 | x| 379 | [ o3 | x| o7 | =[ 186 |79
Southwestoox| o077 | x| 33 | x| e67 | [ o3 | x| o7 | =[ 3ses |9
Southwesto.ox| o077 | x| 33 | x| 6267 | [ o063 | x| 07 [ = | 38568  |(79)
Southwesto.ox| o077 | x| 33 | x| 667 | [ o0es | x| o7 | =[ ssses |9
Southwesto.ox| o077 | x| 33 | x| 667 | [ o0es3 | x| o7 | =[ 3214 |09
Southwestoox| o077 | x| 33 | x| e | [ o0es | x| o7 | =[ sw7;1 |09
Southwestoox| o077 | x| 33 | x| &7 | [ oes | x| o7 | =[ s |09
Southwestoox| o077 | x| 33 | x| &7 | [ oes | x| o7 | = s2nn |09
Southwestoox| o077 | x| s3 | x| s | [ oes | x| o7 | =[ 4zere |09
Southwesto.oxl 077 | Xpfe886mmd x | 10625 |ool 063 | peliss0rand pfinn65885l@
Southwestoox| o077 | x| 33 [ x| 10825 4 | o3 | x| o7 | =|  es38 |79
Southwesto.ox| o077 | x| 33 | x| 10625 /| | o0es | x| o7 | =| es38 |9
Southwestoox| o077 | x| 336 .| 'x| 10825 | [ o063 | x|..0z..|=|  saas |09
Southwesto.ox | 0.77 | x| 3.36 x| 12001 e 0.63 [ x| 0.7 [ =] 732.37 [(79)
Southwestoox| o077 | x| s3s | x| 190 | [ ees | x| o7 | =[ 728 |09
Southwestogx|™ o077 | x| 33 | x|, 1901 | [ oes | x| o7 | = e |09
Southwesto.ox| o077 | x| 33 | x| 11901 | [ o0es | x| o7 | =[ 603 |09
Southwestoox| o077 | x| 33 | x| 1815 | [ o0es | x| o7 | =[ 72707 |9
Southwestoox| o077 | x| 33 | x| 1815 | [ o3 | x| o7 | =[ 72707 |9
Southwestoox| o077 | x| 33 | x| 1815 | [ oe3 | x| o7 | =[ 72707 |79
Southwestoox| o077 | x| 33 | x| 1815 | [ oes | x| o7 | =[  es9 |09
Southwestoox| o077 | x[ 33 | x| 1391 | [ o063 | x| o7 | =[ 70088 |9
Southwestoox| o077 | x| 33 | x| 11301 | [ o0es | x| o7 | =[ 70098 |79
Southwesto.ox| o077 | x| 33 | x| 11301 | [ o0es | x| o7 | =[ 70008 |79
Southwestoox| o077 | x| 33 | x| 1391 | [ o3 | x| o7 | =[  ssa1s |79
Southwestoox| o077 | x| 33 | x| 10430 | [ o3 | x| o7 | =[ 624 |9
Southwesto.ox| o077 | x| 33 | x| 10430 | [ o0es | x| o7 | =| ewa |09
Southwestoox[ 077 | x [ 33 | x[ 10439 | [ o063 | x| 0.7 [ = | 642.4 [(79)
Southwesto.ox| o077 | x| 33 | x| 10430 | [ o0es | x| o7 | =[ ss3m |79
Southwesto.ox| o077 | x| 33 | x| 98 | [ o0es | x| o7 | =[ s7239 |09
Southwestoox| o077 | x| 33 | x| 928 | [ o3 | x| o7 | =[ 51139 |9
Southwestoox| o077 | x| 33 | x| 928 | [ o3 | x| o7 | =[ s1138 |9
Southwestoox| 077 | x[ s3s | x| 28 | [ o063 | x| o7 | =[ 4616 |09
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Southwesto.ox| o077 | x| 33 | x| 27 | [ o0es | x| o7 | =[ 42 |79
Southwesto.ox| o077 | x| 33 | x| es27 | [ o0es | x| o7 | =[ 422 |9
Southwestoox| o077 | x| 33 | x| es27z | [ o3 | x| o7 | =[ a2 |9
Southwestoox| o077 | x| 33 | x| e92z | [ o3 | x| o7 | =[ sm22 |9
Southwestoox| 077 | x| s3s | x| 407 | [ o063 | x| o7 | = 2m2 |09
Southwestoox| 077 | x[ 33 | x| 407 | [ o0es | x| o7 | = 2m2 |09
Southwesto.ox| o077 | x| 33 | x| 4as07 | [ o0es | x| o7 | =[ 2112 |09
Southwestoox| o077 | x[ 33 | x| a7 | [ o0&z | x| o7 | = 226 |(79)
Southwestoox| o077 | x| 33 | x| =349 | [ o3 | x| o7 | =[ 19377 |09
Southwesto.ox | 0.77 | x| 3.36 | x| 3140 | | 0.63 [ x| 0.7 [ =] 193.77 [(79)
Southwestoox| 077 | x| 33 | x| 3149 | | o0& | x| 07 [ = 19377 |9
Southwesto.ox| 077 | x| 33 | x| 3149 | [ o0es | x| o7 | =[ 16048 |9
Northwestoox| o077 | x| 137 | x| 1128 | x| oes | x| o7 | =] 9.45 |61)
Northwestoox| o077 | x [ 137 | x| 2207 | x| 063 | x| o7 | =[ 1023 |eD
Northwesto,9x| 0.77 | X | 1.37 | X | 41.38 | X | 0.63 | X | 0.7 | = | 34.65 |(81)
Northwestoox[ 077 | x| 137 | x| 6796 | x| o063 | x[ o7 | =| 56.9 |62)
Northwestoox| o077 | x| 137 | x| o135 | x| o063 | x| o7 | =| 7649 |8
Northwesto.oxte 077 | xpbumtdzaml ¥ | 9738 || 063 | gm0l =ilsissandeéy
Northwestoox| “ozzn, | x| 137 |'x | e11 x| oes | x| o7 | =| 7629 @Y
Northwestoox| o772 - | x| 137 | x| 7263 /| x| L oes | x| o7 | =| e082 |6
Northwesto,9x| 0.77 | X | 1.37 | X | 50.42 | X | 0.63 | X | 0.7 | = | 42.22 |(81)
Northwest 0.9x | 0.77 | x| 1.37 b x| 2807wl 0.63 [ x| 0.7 [ =] 235 |(81)
Northwestoox| o7z | x| 137 | x| 142 | x| ‘oss | x| o7 | =| 118 |6
Northwestoox|™ o077 | x| 137 | x|, @21 | x| o | x| o7 | =] 7172 |61)
Rooflights 0.9x | 1 | x| 613 | x| 2646 | x| o6z | x[ o7 | =] 6439 |62
Rooflights 0.9x | 1 | x| 613 | x| s33 | x| oes | x[ o7 | =] 12089 [
Rooflights 0.9x | 1 [ x| 613 | x| o166 | x| o0ea | x| o7 | =[ 22302 [®
Rooflights 0.9x | 1 | x| 613 | x| 13987 | x| o063 | x| o7 | =[ 3403 |®
Rooflights 0.9x | 1 | x| 613 | x| 17697 | x| oes | x| 07 | = 43056 |®2
Rooflights 0.9x | 1 | x| 613 | x| 1863 | x| o6z | x[ o7 | =] 4.7 |62
Rooflights 0.9x | 1 | x| 613 | x| 17381 | x| oes | x| o7 | =] 4ans |62
Rooflights 0.9x | 1 | x| 613 | x| wss7 | x| oes | x|[ o7 | =] sz |@2
Rooflights 0.9x | 1 [ x| 613 | x| 10861 | x| o0ea | x| o7 | =| 26425 |®
Rooflights 0.9x | 1 [ x| 613 | x| 6426 | x| o063 | x| o7 | =| 163 |®
Rooflights 0.9x | 1 | x| 613 | x| 3327 | x| o063 | x[ o7 | =] 89 [
Rooflights 0.9x | 1 [ x| 613 | x| 2159 | x| o0e3 | x| o7 | = s |62
Solar gains in watts, calculated for each month (83)m = Sum(74)m ...(82)m

(83)m= 1128.48| 1980.04| 2855.17| 3769.99| 4425.75| 4480.65| 4283.84| 3782.91| 3170.97| 2228.46| 1362.37| 958.71 | (83)
Total gains — internal and solar (84)m = (73)m + (83)m , watts

(84)m= |2515.88| 3363.16| 4187.03| 5016.64| 5579.18| 5550.76| 5304.26| 4813.35| 4249.26| 3392.27 | 2624.04| 2300.22 | 84)
Temperature during heating periods in the living area from Table 9, Th1 (°C) (85)

Utilisation factor for gains for living area, hl,m (see Table 9a)

Stroma LSA?@EO]'Z VE@BnIld\ﬂ%r(SlAP@%)lhttMM/lN sn](’yma lom‘-Jul | Aug | Sep | Oct | Nov | Dec | Page 9 of 11




TER WorkSheet: New dwelling design stage

(86)m=| 1 | 1 | 1 | 1 |o.99 |0.94|0.83 |0.89 |o.99 | 1 | 1 | 1 | (86)
Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)

(87)m=| 19.67 | 19.8 | 20.01 | 203 | 206 | 20.84 | 20.95 | 20.93 | 20.71 | 20.33 | 19.95 | 19.65 | 87)
Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)

(88)m=| 20.14 | 20.14 | 20.14 | 20.14 | 20.15 | 20.15 | 20.15 | 20.15 | 20.15 | 20.15 | 20.14 | 20.14 | (88)
Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)

(89)m=|1|1|1|1|0.98|0.9|0.71|0.8|0.98|1|1|1| (89)
Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)

(90)m=| 18.31 | 18.49 | 18.8 | 19.24 | 19.67 | 20.01 | 20.13 | 20.11 | 19.84 | 19.28 | 18.71 | 18.28 (90)

fLA = Living area + (4) = 0.04 (91)

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 — fLA) x T2

(92)m:| 18.36 | 18.54 | 18.85 | 19.28 | 19.71 | 20.04 | 20.16 | 20.14 | 10.87 | 19.32 | 18.77 | 18.34 | (92)
Apply adjustment to the mean internal temperature from Table 4e, where appropriate

(93)m=| 18.36 | 18.54 | 18.85 | 19.28 | 19.71 | 20.04 | 20.16 | 20.14 | 19.87 | 19.32 | 18.77 | 18.34 | (93)
Set Ti to the mean internal temperature obtained at step 11 of Table 9b, so that Ti,m=(76)m and re-calculate
theutilisation:factor for gains using Table 9a

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl

Utilisation factor for gains, hm:

(94)m=|1| 1| 1| 1|0.98|O.9|0.72|0.79|0.97| 1| 1| 1| (94)
Useful gains, hmGm ; W = (94)m x (84)m

(95)m= |2515.85| 3362.87| 4184.91| 4999.23| 5458.45| 4973.43| 3795 |3819.34| 4129.97| 3388.6 |2623.91| 2300.2 | (95)
Monthly average@xternal temperature from Table 8

(96)m=| 43 | 4.9 | 6.5 | 8.9 | 11.7 | 146 | 16.6 | 16.4 | 141 | 106 | 7.1 | 4.2 | (96)
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]

©7)m= |16120.87| 15614.6|14115.21|11768.84| 9063.4 |6117.64| 4003.6 | 4200.1 |6507.02| 9870.81| 13245.6|16104.44| 97)

Space heating requirement for each month, kwWh/month = 0.024 x [(97)m — (95)m] x (41)m
(98)m= |10122.14| 8233.16| 7388.14| 4874.12| 2682.08| 0 | 0 | 0 | 0 | 4822.77| 7647.62 |10270.35

Total per year (kWh/year) = Sum(98). 5.1 =

56040.38 |(98)

Space heating requirement in KWh/mz/year (99)

Space heating:

Fraction of space heat from secondary/supplementary system 0 (201)
Fraction of space heat from main system(s) (202) =1 -(201) = 1 (202)
Fraction of total heating from main system 1 (204) = (202) * [1 - (203)] = 1 (204)
Efficiency of main space heating system 1 93.5 (206)
Efficiency of secondary/supplementary heating system, % 0 (208)
| Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec kWhlyear
Space heating requirement (calculated above)
|10122.14| 8233.16| 7388.14| 4874.12 | 2682.08| 0 | 0 | 0 | 0 | 4822.77 | 7647.62 |1027o.35|
(211)m = {[(98)m X (204)] } x 100 + (206) (211)

|10825.82| 8805.52|7901.76|5212.96|2868.54| 0 | 0 | 0 | 0 |5158.04|8179.27|10984.33

Total (kWh/year) =Sum(211)

1.510..12

59936.24 (211)

Stroma FSAP 2012 Version: 1.0.4.5 (SAP 9.92) - http://www.stroma.com
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TER WorkSheet: New dwelling design stage

Space heating fuel (secondary), kwWh/month
={[(98)m x (201)] } x 100 + (208)

(215)m:|0|0|0|0|0|0|0|0|0|0|0|0

Water heating

Total (kWhlyear) =Sum(215), ., = 0 (215)
Output from water heater (calculated above)
| 274.61| 241.64 | 252.82 | 225.3 | 219.83 | 195.04 | 186 | 205.91 | 206.12 | 233.69 | 248.78 | 267.56
Efficiency of water heater 79.8 (216)
(217)m:| 90.18 | 90.16 | 90.1 | 89.97 | 89.59 | 79.8 | 79.8 | 79.8 | 79.8 | 89.94 | 90.12 | 90.19 (217)

Fuel for water heating, kWh/month
(219)m = (64)m x 100 + (217)m

(219)m:| 304.51| 268.02 | 280.59 | 250.43 | 245.37 | 244.41 | 233.08 | 258.04 | 258.29 | 259.82 | 276.05 | 296.65

Total = Sum(219a), ,, =

1.12

Annual totals kWh/year
Space heating fuel used, main system 1

Water heating fuel used
Electricity for pumps, fans and electric keep-hot
central heating pump:
boiler with a fan-assisted flue
Total electricity for the above, kWh/year sum of (230a)...(230g) =

Electricity for lighting

ndivid o fcauing osiems including micio-CHP

Energy Emission factor
kWh/year kg CO2/kWh
Space heating (main system 1) (211) x =
Space heating (secondary) (215) x =
Water heating (219) x =
Space and water heating (261) + (262) + (263) + (264) =
Electricity for pumps, fans and electric keep-hot (231) «x =
Electricity for lighting (232) x =
Total CO2, kglyear sum of (265)...(271) =
TER =

Stroma FSAP 2012 Version: 1.0.4.5 (SAP 9.92) - http://www.stroma.com

B w
(6] o

3175.28 |(219)

kWh/year
59936.24

3175.28

(230¢)
(230e)
75 (231)

1874.19 (232)

Emissions

=~
a
Q
©)
e~
<
®
L

12946.23 (261)
[ Jes
685.86 (264)
13632.09 (265)
38.93 (267)
972.71 (268)

14643.72 (272)

11.98 (273)
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Regulations Compliance Report

Approved Document L1A, 2013 Edition, England assessed by Stroma FSAP 2012 program, Version: 1.0.4.5
Printed on 07 February 2017 at 12:30:07

Project Information:

Assessed By: 0 Building Type: Detached House
NEW DWELLING DESIGN STAGE Total Floor Area: 1222.77m?

Site Reference: 62 Avenue Rd Plot Reference:  Lean Rev2
Address : 62, Avenue Road, LONDON, NW8 6HT

Name: B B Partnership Ltd

Address : Studio 33-334, 10 Hornsey Street, London, N7 8EL

This report covers items included within the SAP calculations.
It is not a complete report of regulations compliance.

1la TER and DER

Fuel for main heating system: Mains gas
Fuel factor: 1.00 (mains gas)
Target Carbon Dioxide Emission Rate (TER) 11.98 kg/m?

Dwelling Carbon Dioxide Emission Rate (DER) 9.17 kg/m2

1b TFEE and DFEE

Target Fabric Energy Efficiency (TFEE 55. 7 kWh/m?2

2 Fabric U-values
Element

External wall OK
Floor OK
Roof OK

2a Thermal bridging

Thermal bridging calculated using user-specified y-value of 0
Reference: ACD

3 Air permeability

Air permeability at 50 pascals 3.00 (design value)

Maximum 10.0 OK
4 Heating efficiency

Main Heating system: Boiler systems with radiators or underfloor heating - mains gas

Data from manufacturer
Efficiency 90.0 % SEDBUK2009

Minimum 88.0 % OK
Secondary heating system: None
5 Cylinder insulation
Hot water Storage: Measured cylinder loss: 1.61 kWh/day
Permitted by DBSCG: 2.24 kWh/day OK

Stroma FSAP 2012 Version: 1.0.4.5 (SAP 9.92) - http://www.stroma.com Page 1 of 2



Regulations Compliance Report

Primary pipework insulated: No primary pipework

6 Controls

Space heating controls Time and temperature zone control OK

Hot water controls: No cylinder

Boiler interlock: Yes OK
7 Low energy lights

Percentage of fixed lights with low-energy fittings 100.0%

Minimum 75.0% OK

8 Mechanical ventilation
Continuous supply and extract system

Specific fan power: 0.56

Maximum 15 OK

MVHR efficiency: 92%

Minimum 70% OK

9 Summertime temperature

Overheating risk (Thames valley): Not significant OK
Based on:

Overshading: Average or unknown

Windows facing: South West 20.14m?

Windows facing: South West 20.14m?

20.14m?
16.78
4.68m?
10.08
2.8m2
3.66m2
2.4m2
4.84m?2
.81m?2

Windows facing: South East 2.56m2
Windows facing: North West 2.74m2
Windows facing: South East 4.76m?2
Roof windows facing: Unspecified 6.13m?2
Ventilation rate: 5.00

Blinds/curtains:
Closed 100% of daylight hours

10 Key features

Thermal bridging 0.023 W/m2K
Air permeablility 3.0 m3/mzh
Roofs U-value 0.11 W/m2K
Floors U-value 0.12 W/im2K
Floors U-value 0.12 W/im2K
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DER WorkSheet: New dwelling design stage

Assessor Name: Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.5

Property Address: Lean Rev2
Address : 62, Avenue Road, LONDON, NW8 6HT

1. Overall dwelling dimensions:
Area(m?) Av. Height(m) Volume(ms3)

Basement (1a) X | 32 |(2a) = | 1223.1 |(3a)
Ground floor (1b) X | 3.2 |(2b) = | 1022.59 |(3b)
First floor (1c) X | 3 |(2c) = | 905.19 |(3c)
Second floor (1d) X | 28 |(2d) = | 613.93 |(3d)

Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)+.....(1n) 122277 |4

Dwelling volume (32)+(3b)+(3c)+(3d)+(3€)+.....(3n) = (5)

2. Ventilation rate:

main secondary other total ms3 per hour
heating heating

Number of chimneys | 0 | + | 0 | + | 0 | = | 0 | x40 = |I|(6a)
Nurriber of open flues [T o+ o |*[/ 0o | =] | x20= |I|(6b)
[ o ] [ & o
Number of passive vents |I| x10 = |I|(7b)
I ==
[ o ]

x 10

Number of intermittent fans

Number of flueless gas fires X 40 II'(?c)

Air changes per hour

Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) =

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

Number of storeys in the dwelling (ns) 0 9)
Additional infiltration [(9)-1]x0.1 = 0 (10)
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction 0 (11)

if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35

If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter O 0 (12)
If no draught lobby, enter 0.05, else enter 0 0 (13)
Percentage of windows and doors draught stripped 0 (14)
Window infiltration 0.25-10.2x (14) + 100] = 0 (15)
Infiltration rate (8) +(10) + (11) + (12) + (13) + (15) = 0 (16)
Air permeability value, g50, expressed in cubic metres per hour per square metre of envelope area 3 a7
If based on air permeability value, then (18) = [(17) + 20]+(8), otherwise (18) = (16) 0.15 (18)
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 2 (19)
Shelter factor (20) =1-[0.075x (19)] = 0.85 (20)
Infiltration rate incorporating shelter factor (21) = (18) x (20) = (21)

Infiltration rate modified for monthly wind speed
| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl
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Monthly average wind speed from Table 7

(22)m=| 5.1 | 5 | 4.9 | 4.4 | 43 | 38 | 38 | 37 | 4 | 43 | 45 | 47 |
Wind Factor (22a)m = (22)m + 4
(22a)m:| 1.27 | 1.25 | 1.23 | 11 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 112 | 1.18 |

Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m
016 | 016 | 016 | 014 [ 014 | 012 | 012 [ 012 [ 013 | 014 | 014 | 015 |

Calculate effective air change rate for the applicable case
If mechanical ventilation: (23a)
e Jew

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) x [1 — (23c) + 100]

If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a)

If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) =

(24a)m:| 0.27 | 0.27 | 0.27 | 0.25 | 0.25 | 0.23 | 0.23 | 0.23 | 0.24 | 0.25 | 0.25 | 0.26 | (24a)
b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
@y o [ o [ o | o [ o | o | o | o | o o[ o | o (24b)
c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 x (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 x (23b)
acyme o [ op | o | o e 0 | o e | o | o fe e [ (24c)
d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m/= 0.5 +[(22b)m? x 0.5]
(24d)m=| 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | (24d)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)m= | 0.27 | 0.27 | 0.27 | 0.25 | 0.25 | 0.23 | 0.23 | 0.23 | 0.24 | 0.25 | 0.25 | 0.26 | (25)
M || . A A\ | |
ELEMENT Gross Openings Net Area U-value AXU k-value A Xk
area (m2) m? A ,m2 W/m2K (W/K) kJ/m2.-K kJ/IK
Doors Type 1 [ 300 | x[ 16 | =| 494a | (26)
Doors Type 2 [ 24 | x| 16 | =| 38 | (26)
Doors Type 3 [ 260 | x[ 16 | =| 4304 | (26)
Windows Type 1 XU[L/(1.2)+0.04] = (27)
Windows Type 2 XU[L/(1.2)+0.04] = (27)
Windows Type 3 XU[L/(1.2)+0.04] = (27)
Windows Type 4 XU[L/(1.2)+0.04] = (27)
Windows Type 5 XU[L/(1.2)+0.04] = (27)
Windows Type 6 XU[L/(1.2)+0.04] = (27)
Windows Type 7 XU[L/(1.2)+0.04] = (27)
Windows Type 8 XU[L/(1.2)+0.04] = (27)
Windows Type 9 XU[L/(1.2)+0.04] = (27)
Windows Type 10 2.42 x1[1/(1.2)+0.04] = 2.77 (27)
Windows Type 11 1.81 x1[1/(1.2)+0.04] = 2.07 (27)
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Windows Type 12 1.28 x1/[1/(1.2)+0.04] = 1.47 (27)
Windows Type 13 xU[L/( 1.2 )+0.04] = 27)
Windows Type 14 XU[L/(1.2)+0.04] = (27)
Rooflights 613 | xV1(14)+004] = (27b)
Floor Type 1 | 38222 | x| o012 | =| 4sseea | | [ | |28)
Floor Type 2 | 31956 | x| o012 | =| sssa2 | | | | | 28)
Walls Typel | 7654 | [ 11394 | [ esia6 | x| o018 | =[ 11726 | | [ | |29
Walls Type2 | 2131 | | 1176 | | 20034 | x| o018 | =[ 3624 | | | | |29
Roof Typel [ 6266 | [ 613 | [ ses3 | x[ o1 | =] 622 | | [ | | 30)
Roof Type2 [ 1sss7 | [ o | [ sse7 | x[ o011 | =[ 1748 | | | | (€

Total area of elements, m? 1901.81 (1

* for windows and roof windows, use effective window U-value calculated using formula 1/[(1/U-value)+0.04] as given in paragraph 3.2
** include the areas on both sides of internal walls and partitions

Fabric heat loss, W/K =S (A x U) (26)...(30) + (32) = 417.19 (33)
Heat capacity Cm = S(A x k) ((28)...(30) + (32) + (32a)...(32e) = 67459.01 (34)
Thermal mass parameter (TMP = Cm + TFA) in kJ/m2K Indicative Value: Low 100 (35)

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

Thermal bridges: S (L x Y) calculated using Appendix K 44.04 (36)
if details of thermal bridging are not known (36) = 0.15 x (31)
Total fabric heat loss (33) +(36) = 461.23 (37)
Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)

Jan Feb Mar Apr May'| Jun Jul Aug Sep Oct Nov Dec
(38)m= | 337.39 | 33343 | 329.47 | 309.67 | 305.71 | 285.9 |/ 285.9 | 281.94 | 293.82 | 305.71 | 313.63 | 321.55 (38)
Heat transfer coefficient, W/K (39)m = (37) + (38)m
(39)m= | 798.62| 794.66 | 790.7 | 770.9 | 766.94 | 747.14 | 747.14 | 743.18 | 755.06 | 766.94 | 774.86 | 782.78

Average = SUM(39)s. 1, /12= 76091  |(39)

Heat loss parameter (HLP), W/m2K (40)m = (39)m = (4)

(40)m=| 0.65 | 0.65 | 0.65 | 0.63 | 0.63 | 0.61 | 0.61 | 0.61 | 0.62 | 0.63 | 0.63 | 0.64
Average = SUM(40). .. /12= 0.63 [ 40)

Number of days in month (Table 1a)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(41)m= 31 28 31 30 31 30 31 31 30 31 30 31 (41)

Assumed occupancy, N (42)
if TFA>13.9, N=1+ 1.76 X [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9
ifTFA£13.9,N=1
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 | 144.29 | (43)
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl

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

(44)m= | 158.72| 152.95 | 147.17 | 141.4 | 135.63 | 129.86 | 129.86 | 135.63 | 141.4 | 147.17 | 152.95 | 158.72

Total = Sum(44):.1, = 1731.46 (44)
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Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)

(45)m= | 235.37| 205.86 | 212.43 | 185.2 | 177.7 | 153.34 | 142.1 | 163.06 | 165 | 192.3 | 209.91 | 227.95

Total = SUm(45);.1; = 227022 |(45)
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)
(46)m:| 35.31 | 30.88 | 31.86 | 27.78 | 26.66 | 23 | 21.31 | 24.46 | 24.75 | 28.84 | 31.49 | 34.19 | (46)
Water storage Ioss:
Storage volume (litres) including any solar or WWHRS storage within same vessel 201 (47)

If community heating and no tank in dwelling, enter 110 litres in (47)
Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)
Water storage loss:

a) If manufacturer’s declared loss factor is known (kWh/day): 48)
Temperature factor from Table 2b (49)
Energy lost from water storage, kWh/year (48) x (49) = (50)
b) If manufacturer’s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day) |I| (1)
If community heating see section 4.3
Volume factor from Table 2a 0 (52)
Temperature factor from Table 2b 0 (53)
Energy lost from water storage, kWh/year (47) x (31) x (52) x (53) = 0 (54)
Enter (50) or (54) iny(55) 0.87 (55)
Water storage loss calculated for each month ((56)m = (55) x (41)m
(56)m=| 26.95 | 24.34 | 26.95 | 26.08 | 26.95 | 26.08 | 26.95 | 26.95 | 26.08 | 26.95 | 26.08 | 26.95 | (56)
If cylinder contains dedicated solar storage, (57)m = (56)m X [(50) — (H11)] = (50), else (57)m = (56)m where (H11) is from Appendix H
(57)m=| 26.95 | 24.34 | 26.95 | 26.08 | 26.95 | 26.08 | 26.95 | 26.95 | 26.08 | 26.95 | 26.08 | 26.95 | 7)
Primary-circuit108s (annual) from Table 3 |I| (58)
Primary circuit loss calculated for each month (59)m = (58) + 365 x (41)m
(modified by factor from Table H5 if there is solar water heating and a cylinder thermostat)

(59)m=| 43.31 | 39.12 | 43.31 | 41.92 | 43.31 | 41.92 | 43.31 | 43.31 | 41.92 | 43.31 | 41.92 | 43.31 | (59)
Combi loss calculated for each month (61)m = (60) + 365 x (41)m
(61)m=|o|o|o|o|o|o|o|o|o|o|o|o| (61)
Total heat required for water heating calculated for each month (62)m = 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= | 305.64| 269.32 | 282.69 | 253.2 | 247.97 | 221.34 | 212.36 | 233.32 | 233 | 262.56 | 277.91 | 298.21 | (62)
Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0' if no solar contribution to water heating)
(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
(63)m:|0|0|0|0|0|0|0|0|0|0|0|0| (63)
Output from water heater
(64)m= | 305.64| 269.32 | 282.69 | 253.2 | 247.97 | 22134 | 212.36 | 233.32 | 233 | 262.56 | 277.91 | 298.21

Output from water heater (annual):. .. 3097.53 |(64)
Heat gains from water heating, kWh/month 0.25 “ [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m= | 134.47| 119.22 | 126.84 | 115.98 | 1153 | 105.39 | 103.46 | 110.43 | 109.26 | 120.15 | 124.19 | 132 | (65)

include (57)m in calculation of (65)m only if cylinder is in the dwelling or hot water is from community heating

Metabolic gains (Table 5), Watts
| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl
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(66)m= | 216.58| 216.58 | 216.58 | 216.58 | 216.58 | 216.58 | 216.58 | 216.58 | 216.58 | 216.58 | 216.58 | 216.58 | (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m=|106.12| 94.26 | 76.66 | 58.03 | 43.38 | 36.62 | 39.57 | 51.44 | 69.04 | 87.66 |102.32 | 109.07| (67)
Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m= |1035.53| 1046.28| 1019.2 | 961.55 | 888.78 | 820.39 | 774.7 | 763.95 | 791.03 | 848.68 | 921.45 | 989.84 | (68)
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m=| 44.66 | 44.66 | 44.66 | 44.66 | 44.66 | 44.66 | 44.66 | 44.66 | 44.66 | 44.66 | 44.66 | 44.66 | (69)
Pumps and fans gains (Table 5a)
(70)m=| 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | (70)
Losses e.g. evaporation (negative values) (Table 5)
(71)m= |-173.26 | -173.26 | -173.26 | -173.26 | -173.26 | -173.26 | -173.26 | -173.26 | -173.26 | -173.26 | -173.26 | -173.26 | (72)
Water heating gains (Table 5)
(72)m= | 180.74| 177.41 | 170.49 | 161.08 | 154.97 | 146.37 | 139.06 | 148.43 | 151.75 | 161.49 | 172.49 | 177.42 | (72)
Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m
(73)m= |1420.37| 1415.92| 1364.32| 1278.64| 1185.11| 1101.35| 1051.3 | 1061.79| 1109.8 | 1195.81| 1294.23| 1374.31| (73)
Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable orientation.
Orientation: Access Factor Area Flux o_ FF Gains

Table 6d m? Table 6a Table 6b Table 6¢ (W)
Northeastoox[ o077 | x| 23¢ || 1128/ | x| oes | x| o7 | =| 1614 |79
Northeastoox| o077 | x| 336 [ x| 128 | x| 063 [ x| 07 | =| samw |73
Northeastoox| o077 | x| 14 | x| 1128 | x| ‘083 [ x| o7 | =] 9.65 |75)
Northeastooxf077 | x| 18 |[x| 128 | x| o638 |[x| o7 | =| 1262 |09
Northeasto.ox[ 077 | x | 24 | x| 1228 | x| o063 | x| 07 [ = | 8.28 [(75)
Northeastoox| o077 | x| 242 | x| 1128 | x| o3 | x| 0.7 [ = | 16.69 [75)
Northeastoox| o077 | x| 18 | x| 1128 | x| o063 | x| 07 | = | 6.24 [75)
Northeastoox| o077 | x [ 234 | x| 2207 | x| o063 | x| o7 | =[  s28s |09
Northeastoox[ o077 | x| 33 | x| 2207 | x| o063 | x| o7 | = 775 |09
Northeastoox[ o077 | x| 14 | x| 2207 | x| 03 | x| o7 | = 1965 |79
Northeastoox| o077 | x| 188 | x| 2207 | x| o063 | x| o7 | =| 2589 |79
Northeast 0.9x| 0.77 | X | 2.4 | X | 22.97 | X | 0.63 | X | 0.7 | = | 16.85 |(75)
Northeast o_gx| 0.77 | X | 242 | X | 22.97 | X | 0.63 | X | 0.7 | = | 33.97 |(75)
Northeastoox| o077 | x| 18 | x| 2207 | x| o063 [ x| o7 | =] 12.7 |75)
Northeast 0.9x | 0.77 [ x| 2.34 | x| 4138 | x| 0.63 [ x| 0.7 [ =] 59.18 |75)
Northeast 0.9x | 0.77 [ x| 3.36 | x| 4138 | x| 0.63 [ x| 0.7 [ =] 127.47 [(75)
Northeastoox| o077 | x| 14 | x| a1 | x| o063 | x| o7 | =|  sa |79
Northeastoox| o077 | x| 188 | x| 4138 | x| o063 | x| o7 | =| 4628 |79
Northeast o_gxl 0.77 | X | 24 | X | 41.38 | X | 0.63 | X | 0.7 | = | 30.35 |(75)
Northeast o,9x| 0.77 | X | 242 | X | 41.38 | X | 0.63 | X | 0.7 | = | 61.21 |(75)
Northeastoox[ o077 | x| 180 | x| 4138 | x| oes | x| o7 | = 2280 |79
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Northeastoox| o077 | x| 234 | x| 6796 | x| o063 | x| o7 | =] 97.2 |75)
Northeastoox| o077 | x| 336 | x| 6796 | x| o063 [ x[ 07 | =] 20034 |75
Northeast 0.9x | 0.77 [ x| 1.4 | x| 798 | x| 0.63 [ x| 0.7 [ =] 58.15 |75)
Northeastoox[ o077 | x| 18 | x| 6796 | x| o063 | x| o7 | = 701 |09
Northeastoox| o077 | x| 24 | x| 6796 | x| o063 | x| o7 | =| 408 |79
Northeastoox| o077 | x| 242 | x| 6796 | x| o063 | x| o7 | =| 105 |79
Northeastoox| o077 | x| 181 | x| 6796 | x| o063 | x| o7 | =| s7se |79
Northeast o,gxl 0.77 | X | 234 | X | 91.35 | X | 0.63 | X | 0.7 | = | 130.65 |(75)
Northeastoox[ o077 | x| 33 | x| e13s | x| o3 | x| o7 | = 2814 |09
Northeastoox[ o077 | x| 14 | x| e13s | x| o3 | x| o7z | = iz |09
Northeastoox| o077 | x| 183 | x| o135 | x| o3 | x| 07 [ = 10017 |09
Northeastoox| o077 | x| 24 | x| o135 | x| o3 | x| o7 | =] 67 |75)
Northeastoox| o077 | x| 242 | x| o135 | x| o063 [ x[ 07 | =] ‘1312 |79
Northeast o,gxl 0.77 | X | 1.81 | X | 91.35 | X | 0.63 | X | 0.7 | = | 50.53 |(75)
Northeast o,9x| 0.77 | X | 2.34 | X | 97.38 | X | 0.63 | X | 0.7 | = | 139.29 |(75)
Northeastoox[ o077 | x| 33 | x| o738 | x| o063 | x| o7 | =| 300 |75)
Northeastoox| o077 | x| 14 | x| 9738 | x| o063 | x| o7 | =| sz |79
Northeasto.oxl. 077 | xpfownadana] x| 9738 [ o063 | 07 | = 10893 |9
Northeast o_gx| 0.77 | X | 2.4 | X | 97.38 | X | 0.63 | X | 0.7 | = | 71.43 |(75)
Northeastoox| o077 | x| 242 | x| o738 /| x| o063 [ x| o7 | =| 14805 |9
Northeast o.9x| o077 | x| a8 x| o738 | x| o063 [ x| .0z =| s38 |73
Northeast 0.9x | 0.77 | x| 2.34 | x| 91.1 | x| 0.63 [ x| 0.7 [ =] 130.3 [(75)
Northeastoox| o077 | x| 33 | x| ota | x| ‘oss | x| o7 | =| 28084 |79
Northeastoox| ™ o077 | x| 14 ||, @1 | x| o | x| o7 | =| 77208 |79
Northeastoox| o077 | x| 18 [ x[ 911 | x| o063 [ x[ 07 | =] 1019 |3
Northeast 0.9x | 0.77 | x| 24 | x| 91.1 | x| 0.63 [ x| 0.7 [ =] 66.82 |75)
Northeastoox[ o077 | x| 242 | x[ 921 | x| o3 | x| o7 | =| 1375 |09
Northeastoox[ o077 | x| 18 | x| 911 | x| o3 | x| o7 | = s03 |79
Northeastoox| o077 | x| 284 | x| 7263 | x| oe3 | x| 07 | = 10388 |9
Northeastoox| o077 | x| 336 | x| 7263 | x| o063 [ x| 07 | =| 22373 |9
Northeastoox| o077 | x| 14 | x| 726 | x| o063 | x| o7 | =| e15 |79
Northeast 0.9x | 0.77 | x| 183 | x[ 7263 | x| 0.63 [ x| 0.7 [ =] 81.24 |75)
Northeast 0.9x | 0.77 [ x| 2.4 | x| 7263 | x| 0.63 [ x| 0.7 [ =] 53.27 |75)
Northeastoox[ o077 | x| 242 | x| 7263 | x| o063 | x| o7 | =| 1743 |9
Northeastoox| o077 | x| 181 | x| 726 | x| o063 | x| o7 | =| 4017 |79
Northeastoox| o077 | x [ 234 | x| s042 | x| o063 [ x| o7 | =[ 7212 |09
Northeastoox| o077 | x| 33 | x| 5042 | x| o063 [ x[ 07 | =] 132 |79
Northeastoox| o077 | x| 124 | x| s042 | x| o063 | x| o7 | =| 4315 |79
Northeastoox[ o077 | x[ 183 | x[ s0a2 | x[ o063 | x| 07 [ =] 56.4 |75)
Northeastoox[ o077 | x| 24 | x| s042 | x| o063 | x| o7 | =| s |79
Northeastoox| o077 | x| 242 | x| s042 | x| o063 | x| o7 | =| 7am |79
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Northeastoox| o077 | x| 18 | x| s042 | x| o063 [ x| 07 | =| 2789 |@®
Northeastoox| o077 | x| 234 | x| 2807 | x| o063 | x| o7 | =| 4014 |09
Northeast o,9x| 0.77 | X | 3.36 | X | 28.07 | X | 0.63 | X | 0.7 | = | 86.46 |(75)
Northeast 0.9x | 0.77 [ x| 1.4 [ x| 2807 | x| 0.63 [ x| 0.7 [ =] 24.02 [(75)
Northeastoox| o077 | x| 188 | x| 2807 | x| o063 | x| o7 | =| sz |79
Northeastoox| o077 | x| 24 | x| 2807 | x| o063 | x| o7 | =] 20859 |79
Northeastoox| o077 | x| 242 | x| 2807 | x| o063 | x| o7 | =| as2 |79
Northeastoox| o077 | x| 181 | x| 2807 | x| o063 | x| o7 | =| 1553 |79
Northeastoox[ o077 | x| 23¢ | x| 142 | x| oes | x| o7 | = 203 |79
Northeastoox[ o077 | x| 33 | x| 142 | x| oes | x| o7 | =| 473 |09
Northeasto.ox[ 077 | x | 1.4 [ x| 242 | x| o6 | x| 07 [ = | 12.15 [(75)
Northeastoox| o077 | x| 188 | x| 142 | x| oes | x| o7 | =| 1588 |79
Northeastoox| o077 | x| 24 | x| 242 | x| o063 | x| o7 | =| 1041 |79
Northeasto.ox[ o077 | x [ 242 | x[ 142 | x[ oe3 | x| 07 | = | 21 |75)
Northeast o,9x| 0.77 | X | 1.81 | X | 14.2 | X | 0.63 | x | 0.7 | = | 7.85 |(75)
Northeastoox[ o077 | x| 23¢ | x| 921 | x| o3 | x| o7 | = 1318 |79
Northeastoox| o077 | x| 33 | x| 921 | x| o063 | x| o7 | =| 2830 |79
Northeastoox| 077 | x| 1.4 Lx| 921 [oxd o063 | p¢f 0.7 b =4 7.88 |75)
Northeastoox| o7z, | x| 18 [x| 921 J x| o063 [x| o7 | =] ‘103 |79
Northeastoox| o077 | x| 24 | x| 921 /| x| o063 [x| o7 | =] 6.76 |75)
Northeast o,9x| 0.77 | X | 2.42 | X | 9.21 | X | 0.63 | X | 0.7 | = | 13.63 |(75)
Northeast o,9x| 0.77 | X | 1.81 | X | 9.21 | X | 0.63 | X | 0.7 | = | 5.1 |(75)
Southeastoox| o077 | x| 128 | x| sere | x| ees | x| o7 | =[ 2870 |
Southeastogx| o077 | x| 238 | x|, g | x| oes | x| o7 | = sm2 |0
Southeasto_gx| 0.77 | X | 1.28 | X | 62.67 | X | 0.63 | X | 0.7 | = | 49.03 |(77)
Southeastoox| 077 | x[ 238 | x| 6267 | x[ o063 | x| o7 | =  e117 |
Southeastoox| o077 | x| 128 | x| e75 | x[ o3 | x| o7 | =[ er0a |7
Southeasto,9x| 0.77 | X | 2.38 | X | 85.75 | X | 0.63 | X | 0.7 | = | 124.75 |(77)
Southeastoox| o077 | x| 128 | x| 1625 | x| o063 | x| 07 [ = | 83.13 [77)
Southeasto.ox| o077 | x| 238 | x| 10625 | x| o063 | x| o7 | =[ 1masr |
Southeastoox| 077 | x [ 128 | x| 11900 | x[ o063 | x| o7 | =[  es;1 |
Southeastoox| o077 | x| 238 | x| 11901 | x[ o0es | x| o7 | =[ 131z |
Southeasto,9x| 0.77 | X | 1.28 | X | 118.15 | X | 0.63 | X | 0.7 | = | 92.44 |(77)
Southeastoox| o077 | x| 238 | x| 1815 | x[ o3 | x| o7 | =[ 1187 |
Southeastoox| 077 | x[ 128 | x| 1891 | x| o6z | x| o7 | =[ g1z |
Southeasto_gxl 0.77 | X | 2.38 | X | 113.91 | X | 0.63 | X | 0.7 | = | 165.71 |(77)
Southeastoox| 077 | x [ 128 | x| 10430 | x[ o063 | x| o7 | =  ser |
Southeastoox| o077 | x| 238 | x| 10430 | x[ o0es | x| o7 | =[ 1508 |07
Southeasto,9x| 0.77 | X | 1.28 | X | 92.85 | X | 0.63 | x | 0.7 | = | 72.64 |(77)
Southeastoox| o077 | x| 238 | x| o928 | x[ o3 | x| o7 | =[ 1oz |
Southeastoox| o077 | x[ 128 | x| ez | x[ o063 | x| o7 | =[  sa10 |
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Southeastoox| o077 | x| 238 | x| 27 | x| o0es | x| o7 | =[ 10076 |07
Southeastoox| o077 | x| 128 | x| 4407 | x| o0es | x| o7 | =[ 3448 |07
Southeastoox| o077 | x| 238 | x| 4407 | x[ o3 | x| o7 | =[ e |
Southeasto,9x| 0.77 | X | 1.08 | X | 31.49 | X | 0.63 | X | 0.7 | = | 24.64 |(77)
Southeastoox| o077 | x[ 238 | x| a4 | x[ o063 | x| o7 | = 48 |
Southwesto.ox| o077 | x| 33 | x| s | [ oes | x| o7 | =| 2642 |79
Southwesto.ox| o077 | x| 33 | x| s | [ oes | x| o7 | =[ 22642 |79
Southwestoox| o077 | x| 33 | x| s | [ oes | x| o7 | =[ 22642 |9
Southwestoox| o077 | x| 33 | x| 379 | [ o3 | x| o7 | =[ 186 |79
Southwestoox| o077 | x| 33 | x| e67 | [ o3 | x| o7 | =[ 3ses |9
Southwesto.ox| o077 | x| 33 | x| 6267 | [ o063 | x| 07 [ = | 38568  |(79)
Southwesto.ox| o077 | x| 33 | x| 667 | [ o0es | x| o7 | =[ ssses |9
Southwesto.ox| o077 | x| 33 | x| 667 | [ o0es3 | x| o7 | =[ 3214 |09
Southwestoox| o077 | x| 33 | x| e | [ o0es | x| o7 | =[ sw7;1 |09
Southwestoox| o077 | x| 33 | x| &7 | [ oes | x| o7 | =[ s |09
Southwestoox| o077 | x| 33 | x| &7 | [ oes | x| o7 | = s2nn |09
Southwestoox| o077 | x| s3 | x| s | [ oes | x| o7 | =[ 4zere |09
Southwesto.oxl 077 | Xpfe886mmd x | 10625 |ool 063 | peliss0rand pfinn65885l@
Southwestoox| o077 | x| 33 [ x| 10825 4 | o3 | x| o7 | =|  es38 |79
Southwesto.ox| o077 | x| 33 | x| 10625 /| | o0es | x| o7 | =| es38 |9
Southwestoox| o077 | x| 336 .| 'x| 10825 | [ o063 | x|..0z..|=|  saas |09
Southwesto.ox | 0.77 | x| 3.36 x| 12001 e 0.63 [ x| 0.7 [ =] 732.37 [(79)
Southwestoox| o077 | x| s3s | x| 190 | [ ees | x| o7 | =[ 728 |09
Southwestogx|™ o077 | x| 33 | x|, 1901 | [ oes | x| o7 | = e |09
Southwesto.ox| o077 | x| 33 | x| 11901 | [ o0es | x| o7 | =[ 603 |09
Southwestoox| o077 | x| 33 | x| 1815 | [ o0es | x| o7 | =[ 72707 |9
Southwestoox| o077 | x| 33 | x| 1815 | [ o3 | x| o7 | =[ 72707 |9
Southwestoox| o077 | x| 33 | x| 1815 | [ oe3 | x| o7 | =[ 72707 |79
Southwestoox| o077 | x| 33 | x| 1815 | [ oes | x| o7 | =[  es9 |09
Southwestoox| o077 | x[ 33 | x| 1391 | [ o063 | x| o7 | =[ 70088 |9
Southwestoox| o077 | x| 33 | x| 11301 | [ o0es | x| o7 | =[ 70098 |79
Southwesto.ox| o077 | x| 33 | x| 11301 | [ o0es | x| o7 | =[ 70008 |79
Southwestoox| o077 | x| 33 | x| 1391 | [ o3 | x| o7 | =[  ssa1s |79
Southwestoox| o077 | x| 33 | x| 10430 | [ o3 | x| o7 | =[ 624 |9
Southwesto.ox| o077 | x| 33 | x| 10430 | [ o0es | x| o7 | =| ewa |09
Southwestoox[ 077 | x [ 33 | x[ 10439 | [ o063 | x| 0.7 [ = | 642.4 [(79)
Southwesto.ox| o077 | x| 33 | x| 10430 | [ o0es | x| o7 | =[ ss3m |79
Southwesto.ox| o077 | x| 33 | x| 98 | [ o0es | x| o7 | =[ s7239 |09
Southwestoox| o077 | x| 33 | x| 928 | [ o3 | x| o7 | =[ 51139 |9
Southwestoox| o077 | x| 33 | x| 928 | [ o3 | x| o7 | =[ s1138 |9
Southwestoox| 077 | x[ s3s | x| 28 | [ o063 | x| o7 | =[ 4616 |09
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Southwesto.ox| o077 | x| 33 | x| 27 | [ o0es | x| o7 | =[ 42 |79
Southwesto.ox| o077 | x| 33 | x| es27 | [ o0es | x| o7 | =[ 422 |9
Southwestoox| o077 | x| 33 | x| es27z | [ o3 | x| o7 | =[ a2 |9
Southwestoox| o077 | x| 33 | x| e92z | [ o3 | x| o7 | =[ sm22 |9
Southwestoox| 077 | x| s3s | x| 407 | [ o063 | x| o7 | = 2m2 |09
Southwestoox| 077 | x[ 33 | x| 407 | [ o0es | x| o7 | = 2m2 |09
Southwesto.ox| o077 | x| 33 | x| 4as07 | [ o0es | x| o7 | =[ 2112 |09
Southwestoox| o077 | x[ 33 | x| a7 | [ o0&z | x| o7 | = 226 |(79)
Southwestoox| o077 | x| 33 | x| =349 | [ o3 | x| o7 | =[ 19377 |09
Southwesto.ox | 0.77 | x| 3.36 | x| 3140 | | 0.63 [ x| 0.7 [ =] 193.77 [(79)
Southwestoox| 077 | x| 33 | x| 3149 | | o0& | x| 07 [ = 19377 |9
Southwesto.ox| 077 | x| 33 | x| 3149 | [ o0es | x| o7 | =[ 16048 |9
Northwestoox| o077 | x| 137 | x| 1128 | x| oes | x| o7 | =] 9.45 |61)
Northwestoox| o077 | x [ 137 | x| 2207 | x| 063 | x| o7 | =[ 1023 |eD
Northwesto,9x| 0.77 | X | 1.37 | X | 41.38 | X | 0.63 | X | 0.7 | = | 34.65 |(81)
Northwestoox[ 077 | x| 137 | x| 6796 | x| o063 | x[ o7 | =| 56.9 |62)
Northwestoox| o077 | x| 137 | x| o135 | x| o063 | x| o7 | =| 7649 |8
Northwesto.oxte 077 | xpbumtdzaml ¥ | 9738 || 063 | gm0l =ilsissandeéy
Northwestoox| “ozzn, | x| 137 |'x | e11 x| oes | x| o7 | =| 7629 @Y
Northwestoox| o772 - | x| 137 | x| 7263 /| x| L oes | x| o7 | =| e082 |6
Northwesto,9x| 0.77 | X | 1.37 | X | 50.42 | X | 0.63 | X | 0.7 | = | 42.22 |(81)
Northwest 0.9x | 0.77 | x| 1.37 b x| 2807wl 0.63 [ x| 0.7 [ =] 235 |(81)
Northwestoox| o7z | x| 137 | x| 142 | x| ‘oss | x| o7 | =| 118 |6
Northwestoox|™ o077 | x| 137 | x|, @21 | x| o | x| o7 | =] 7172 |61)
Rooflights 0.9x | 1 | x| 613 | x| 2646 | x| o6z | x[ o7 | =] 6439 |62
Rooflights 0.9x | 1 | x| 613 | x| s33 | x| oes | x[ o7 | =] 12089 [
Rooflights 0.9x | 1 [ x| 613 | x| o166 | x| o0ea | x| o7 | =[ 22302 [®
Rooflights 0.9x | 1 | x| 613 | x| 13987 | x| o063 | x| o7 | =[ 3403 |®
Rooflights 0.9x | 1 | x| 613 | x| 17697 | x| oes | x| 07 | = 43056 |®2
Rooflights 0.9x | 1 | x| 613 | x| 1863 | x| o6z | x[ o7 | =] 4.7 |62
Rooflights 0.9x | 1 | x| 613 | x| 17381 | x| oes | x| o7 | =] 4ans |62
Rooflights 0.9x | 1 | x| 613 | x| wss7 | x| oes | x|[ o7 | =] sz |@2
Rooflights 0.9x | 1 [ x| 613 | x| 10861 | x| o0ea | x| o7 | =| 26425 |®
Rooflights 0.9x | 1 [ x| 613 | x| 6426 | x| o063 | x| o7 | =| 163 |®
Rooflights 0.9x | 1 | x| 613 | x| 3327 | x| o063 | x[ o7 | =] 89 [
Rooflights 0.9x | 1 [ x| 613 | x| 2159 | x| o0e3 | x| o7 | = s |62
Solar gains in watts, calculated for each month (83)m = Sum(74)m ...(82)m

(83)m= 1128.48| 1980.04| 2855.17| 3769.99| 4425.75| 4480.65| 4283.84| 3782.91| 3170.97| 2228.46| 1362.37| 958.71 | (83)
Total gains — internal and solar (84)m = (73)m + (83)m , watts

(84)m= |2548.85| 3395.95| 4219.48| 5048.63| 5610.85| 5582.01| 5335.14| 4844.7 |4280.77| 3424.27| 2656.6 |2333.02| 84)
Temperature during heating periods in the living area from Table 9, Th1 (°C) (85)

Utilisation factor for gains for living area, hl,m (see Table 9a)
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DER WorkSheet: New dwelling design stage

(86)m=| 1 | 1 | 0.99 | 0.96 | 0.88 | 0.73 | 0.58 | 0.64 | 0.87 | 0.98 | 1 | 1 | (86)
Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)

(87)m=| 19.1 | 19.34 | 19.71 | 202 | 20.61 | 20.88 | 20.96 | 20.95 | 20.73 | 20.18 | 19.55 | 19.08 | 87)
Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)

(88)m=| 20.38 | 20.39 | 20.39 | 20.4 | 20.41 | 20.42 | 20.42 | 20.42 | 20.41 | 20.41 | 20.4 | 20.39 | (88)
Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)

(89)m=| 1 | 0.99 | 0.98 | 0.95 | 0.86 | 0.69 | 0.51 | 0.58 | 0.84 | 0.98 | 1 | 1 | (89)
Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)

(90)m=| 17.72 | 18.07 | 18.62 | 19.34 | 19.92 | 20.29 | 20.39 | 20.38 | 20.11 | 19.31 | 18.4 | 17.7 (90)

fLA = Living area + (4) = 0.04 (91)

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 — fLA) x T2

(92)m:| 17.78 | 18.13 | 18.66 | 19.38 | 19.95 | 20.31 | 20.41 | 20.4 | 20.13 | 19.35 | 18.45 | 17.76 | (92)
Apply adjustment to the mean internal temperature from Table 4e, where appropriate

(93)m=| 17.78 | 18.13 | 18.66 | 10.38 | 19.95 | 20.31 | 20.41 | 20.4 | 20.13 | 19.35 | 18.45 | 17.76 | (93)
Set Ti to the mean internal temperature obtained at step 11 of Table 9b, so that Ti,m=(76)m and re-calculate
theutilisation:factor for gains using Table 9a

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl

Utilisation factor for gains, hm:

(94)m=| 1 | 0.99 | 0.98 | 0.93 | 0.84 | 0.68 | 0.51 | 0.58 | 0.82 | 0.96 | 0.99 | 1 | (94)
Useful gains, hmGm ; W = (94)m x (84)m

(95)m= |2541.08| 3366.13| 4119.5 |4718.43| 4730.21| 3809.43| 2739.03| 2798.47| 3527.43| 3302.46| 2639.61| 2328.02| (95)
Monthly average@xternal temperature from Table 8

(96)m=| 43 | 4.9 | 6.5 | 8.9 | 11.7 | 146 | 16.6 | 16.4 | 141 | 106 | 7.1 | 4.2 | (96)
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]

©7)m= |10762.45|10510.26| 9617.36| 8075.4 |6328.18| 4269.82| 2849.76| 2972.3 |4555.29| 6709.32| 8795.3 |10615.4| 97)

Space heating requirement for each month, kwWh/month = 0.024 x [(97)m — (95)m] x (41)m
(98)m= | 6116.7 | 4800.86| 4090.41| 2417.02| 1188.89| 0 | 0 | 0 | 0 | 2534.7 | 4432.09| 6165.81

Total per year (kWh/year) = Sum(98). 5.1 =

31746.48 |(98)

Space heating requirement in KWh/mz/year (99)

Space heating:

Fraction of space heat from secondary/supplementary system 0 (201)
Fraction of space heat from main system(s) (202) =1 -(201) = 1 (202)
Fraction of total heating from main system 1 (204) = (202) * [1 - (203)] = 1 (204)
Efficiency of main space heating system 1 90.9 (206)
Efficiency of secondary/supplementary heating system, % 0 (208)
| Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec kWhlyear
Space heating requirement (calculated above)
| 6116.7 [ 4800.86] 4090.41| 2417.02[ 118889| o | o [ o | o | 25347 443200616551
(211)m = {[(98)m X (204)] } x 100 + (206) (211)

|6729.04|5281.47|4499.91|2658.98|1307.91| 0 | 0 | 0 | 0 |2788.45|4875.79|6783.07

Total (kWh/year) =Sum(211)

1.510..12

34924.62 (211)

Stroma FSAP 2012 Version: 1.0.4.5 (SAP 9.92) - http://www.stroma.com
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Space heating fuel (secondary), kWh/month
={[(98)m x (201)] } x 100 + (208)
(215)m:|0|0|0|0|0|0|0|0|0|0|0|0
Total (kWhlyear) =Sum(215), ., = 0 (215)

Water heating

Output from water heater (calculated above)
| 305.64| 269.32 | 282.69 | 253.2 | 247.97 | 221.34 | 212.36 | 233.32 | 233 | 262.56 | 277.91 | 298.21

Efficiency of water heater 80.8 (216)
(217)m:| 90.36 | 90.3 | 90.17 | 89.84 | 88.98 | 80.8 | 80.8 | 80.8 | 80.8 | 89.85 | 90.23 | 90.38 (217)

Fuel for water heating, kWh/month
(219)m = (64)m x 100 = (217)m
(219)m:| 338.24| 298.25 | 31351 | 281.85 | 278.68 | 273.94 | 262.82 | 288.77 | 288.37 | 292.24 | 307.98 | 329.96

Total = Sum(219a), ,, = 3554.59 |(219)

Annual totals kWh/year kWh/year
Space heating fuel used, main system 1 34924.62

Water heating fuel used 3554.59

Electricity for pumps, fans and electric keep-hot

mechanical ventilation - balanced, extract or positive input from outside 3600.97 (230a)
central-heatingspump: 120 (230c)
Total electricity for the above, kWh/year sum of (230a)...(230g) = (231)
Electricity for lighting (232)
- Individ. 2l heasg Sstems ingludir micro-CHP =
Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year
Space heating (main system 1) (211) x = (261)
Space heating (secondary) (215) x = |I|(263)
Water heating (219) «x = (264)
Space and water heating (261) + (262) + (263) + (264) = (265)
Electricity for pumps, fans and electric keep-hot ~ (231) x = (267)
Electricity for lighting (232) «x = (268)
Total CO2, kglyear sum of (265)...(271) = (272)
Dwelling CO2 Emission Rate (272)+(4) = 9.17 (273)
El rating (section 14) (274)

Stroma FSAP 2012 Version: 1.0.4.5 (SAP 9.92) - http://www.stroma.com Page 11 of 11



Regulations Compliance Report

Approved Document L1A, 2013 Edition, England assessed by Stroma FSAP 2012 program, Version: 1.0.4.5
Printed on 07 February 2017 at 12:30:48

Project Information:

Assessed By: 0 Building Type: Detached House
NEW DWELLING DESIGN STAGE Total Floor Area: 1222.77m?

Site Reference: 62 Avenue Rd Plot Reference:  Clean Rev2
Address : 62, Avenue Road, LONDON, NW8 6HT

Name: B B Partnership Ltd

Address : Studio 33-334, 10 Hornsey Street, London, N7 8EL

This report covers items included within the SAP calculations.
It is not a complete report of regulations compliance.

1la TER and DER

Fuel for main heating system: Mains gas

Fuel factor: 1.00 (mains gas)

Target Carbon Dioxide Emission Rate (TER) 11.98 kg/m?

Dwelling Carbon Dioxide Emission Rate (DER) 7.45 kg/mz OK
1b TFEE and DFEE

Target Fabric Energy Efficiency (TFEE

55.7 KWh/m?

2 Fabric U-values
Element

External wall OK
Floor OK
Roof OK

OK

2a Thermal bridging

Thermal bridging calculated using user-specified y-value of 0
Reference: ACD

3 Air permeability

Air permeability at 50 pascals 3.00 (design value)

Maximum 10.0 OK
4 Heating efficiency

Main Heating system: Boiler systems with radiators or underfloor heating - mains gas

Data from manufacturer
Efficiency 90.0 % SEDBUK2009
Minimum 88.0 % OK

Main Heating system 2:
Heat pumps with radiators or underfloor heating - electric
Dimplex EDL200UK-630
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Regulations Compliance Report

Secondary heating system: None
Hot water Storage: Measured cylinder loss: 1.61 kWh/day

Permitted by DBSCG: 2.24 kWh/day OK
Primary pipework insulated: No primary pipework
Space heating controls Time and temperature zone control OK
Space heating controls 2: Not applicable (boiler provides DHW only) OK
Hot water controls: No cylinder
Boiler interlock: Yes OK

7 Low energy lights

Percentage of fixed lights with low-energy fittings 100.0%
Minimum 75.0% OK

8 Mechanical ventilation
Continuous supply and extract system

Specific fan power: 0.56
Maximum 15 OK
MVHR efficiency: 92%
Minimum 70% OK

9 Summertime temperature

or unknown

Windows facing: North East 10.08m2
Windows facing: North East 2.8m?
Windows facing: North East 3.66m?2
Windows facing: North East 2.4m?2
Windows facing: North East 4.84m2
Windows facing: North East 1.81m?
Windows facing: South East 2.56m?
Windows facing: North West 2.74m?2
Windows facing: South East 4.76m?2
Roof windows facing: Unspecified 6.13m?2
Ventilation rate: 5.00

Blinds/curtains:
Closed 100% of daylight hours

10 Key features

Thermal bridging 0.023 W/m2K
Air permeablility 3.0 m3/mzh
Roofs U-value 0.11 W/m2K
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Floors U-value 0.12 W/im2K
Floors U-value 0.12 W/im2K
Photovoltaic array

DRAFT
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DER WorkSheet: New dwelling design stage

Assessor Name: Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.5

Property Address: Clean Rev2
Address : 62, Avenue Road, LONDON, NW8 6HT

1. Overall dwelling dimensions:
Area(m?) Av. Height(m) Volume(ms3)

Basement (1a) X | 32 |(2a) = | 1223.1 |(3a)
Ground floor (1b) X | 3.2 |(2b) = | 1022.59 |(3b)
First floor (1c) X | 3 |(2c) = | 905.19 |(3c)
Second floor (1d) X | 28 |(2d) = | 613.93 |(3d)

Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)+.....(1n) 122277 |4

Dwelling volume (32)+(3b)+(3c)+(3d)+(3€)+.....(3n) = (5)

2. Ventilation rate:

main secondary other total ms3 per hour
heating heating

Number of chimneys | 0 | + | 0 | + | 0 | = | 0 | x40 = |I|(6a)
Nurriber of open flues [T o+ o |*[/ 0o | =] | x20= |I|(6b)
[ o ] [ & o
Number of passive vents |I| x10 = |I|(7b)
I ==
[ o ]

x 10

Number of intermittent fans

Number of flueless gas fires X 40 II'(?c)

Air changes per hour

Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) =

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

Number of storeys in the dwelling (ns) 0 9)
Additional infiltration [(9)-1]x0.1 = 0 (10)
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction 0 (11)

if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35

If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter O 0 (12)
If no draught lobby, enter 0.05, else enter 0 0 (13)
Percentage of windows and doors draught stripped 0 (14)
Window infiltration 0.25-10.2x (14) + 100] = 0 (15)
Infiltration rate (8) +(10) + (11) + (12) + (13) + (15) = 0 (16)
Air permeability value, g50, expressed in cubic metres per hour per square metre of envelope area 3 a7
If based on air permeability value, then (18) = [(17) + 20]+(8), otherwise (18) = (16) 0.15 (18)
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 2 (19)
Shelter factor (20) =1-[0.075x (19)] = 0.85 (20)
Infiltration rate incorporating shelter factor (21) = (18) x (20) = (21)

Infiltration rate modified for monthly wind speed
| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl
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Monthly average wind speed from Table 7

(22)m=| 5.1 | 5 | 4.9 | 4.4 | 43 | 38 | 38 | 37 | 4 | 43 | 45 | 47 |
Wind Factor (22a)m = (22)m + 4
(22a)m:| 1.27 | 1.25 | 1.23 | 11 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 112 | 1.18 |

Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m
016 | 016 | 016 | 014 [ 014 | 012 | 012 [ 012 [ 013 | 014 | 014 | 015 |

Calculate effective air change rate for the applicable case
If mechanical ventilation: (23a)
e Jew

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) x [1 — (23c) + 100]

If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a)

If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) =

(24a)m:| 0.27 | 0.27 | 0.27 | 0.25 | 0.25 | 0.23 | 0.23 | 0.23 | 0.24 | 0.25 | 0.25 | 0.26 | (24a)
b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
@y o [ o [ o | o [ o | o | o | o | o o[ o | o (24b)
c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 x (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 x (23b)
acyme o [ op | o | o e 0 | o e | o | o fe e [ (24c)
d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m/= 0.5 +[(22b)m? x 0.5]
(24d)m=| 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | (24d)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)m= | 0.27 | 0.27 | 0.27 | 0.25 | 0.25 | 0.23 | 0.23 | 0.23 | 0.24 | 0.25 | 0.25 | 0.26 | (25)
M || . A A\ | |
ELEMENT Gross Openings Net Area U-value AXU k-value A Xk
area (m2) m? A ,m2 W/m2K (W/K) kJ/m2.-K kJ/IK
Doors Type 1 [ 300 | x[ 16 | =| 494a | (26)
Doors Type 2 [ 24 | x| 16 | =| 38 | (26)
Doors Type 3 [ 260 | x[ 16 | =| 4304 | (26)
Windows Type 1 XU[L/(1.2)+0.04] = (27)
Windows Type 2 XU[L/(1.2)+0.04] = (27)
Windows Type 3 XU[L/(1.2)+0.04] = (27)
Windows Type 4 XU[L/(1.2)+0.04] = (27)
Windows Type 5 XU[L/(1.2)+0.04] = (27)
Windows Type 6 XU[L/(1.2)+0.04] = (27)
Windows Type 7 XU[L/(1.2)+0.04] = (27)
Windows Type 8 XU[L/(1.2)+0.04] = (27)
Windows Type 9 XU[L/(1.2)+0.04] = (27)
Windows Type 10 2.42 x1[1/(1.2)+0.04] = 2.77 (27)
Windows Type 11 1.81 x1[1/(1.2)+0.04] = 2.07 (27)
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Windows Type 12 1.28 x1/[1/(1.2)+0.04] = 1.47 (27)
Windows Type 13 xU[L/( 1.2 )+0.04] = 27)
Windows Type 14 XU[L/(1.2)+0.04] = (27)
Rooflights 613 | xV1(14)+004] = (27b)
Floor Type 1 | 38222 | x| o012 | =| 4sseea | | [ | |28)
Floor Type 2 | 31956 | x| o012 | =| sssa2 | | | | | 28)
Walls Typel | 7654 | [ 11394 | [ esia6 | x| o018 | =[ 11726 | | [ | |29
Walls Type2 | 2131 | | 1176 | | 20034 | x| o018 | =[ 3624 | | | | |29
Roof Typel [ 6266 | [ 613 | [ ses3 | x[ o1 | =] 622 | | [ | | 30)
Roof Type2 [ 1sss7 | [ o | [ sse7 | x[ o011 | =[ 1748 | | | | (€

Total area of elements, m? 1901.81 (1

* for windows and roof windows, use effective window U-value calculated using formula 1/[(1/U-value)+0.04] as given in paragraph 3.2
** include the areas on both sides of internal walls and partitions

Fabric heat loss, W/K =S (A x U) (26)...(30) + (32) = 417.19 (33)
Heat capacity Cm = S(A x k) ((28)...(30) + (32) + (32a)...(32e) = 67459.01 (34)
Thermal mass parameter (TMP = Cm + TFA) in kJ/m2K Indicative Value: Low 100 (35)

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

Thermal bridges: S (L x Y) calculated using Appendix K 44.04 (36)
if details of thermal bridging are not known (36) = 0.15 x (31)
Total fabric heat loss (33) +(36) = 461.23 (37)
Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)

Jan Feb Mar Apr May'| Jun Jul Aug Sep Oct Nov Dec
(38)m= | 337.39 | 33343 | 329.47 | 309.67 | 305.71 | 285.9 |/ 285.9 | 281.94 | 293.82 | 305.71 | 313.63 | 321.55 (38)
Heat transfer coefficient, W/K (39)m = (37) + (38)m
(39)m= | 798.62| 794.66 | 790.7 | 770.9 | 766.94 | 747.14 | 747.14 | 743.18 | 755.06 | 766.94 | 774.86 | 782.78

Average = SUM(39)s. 1, /12= 76091  |(39)

Heat loss parameter (HLP), W/m2K (40)m = (39)m = (4)

(40)m=| 0.65 | 0.65 | 0.65 | 0.63 | 0.63 | 0.61 | 0.61 | 0.61 | 0.62 | 0.63 | 0.63 | 0.64
Average = SUM(40). .. /12= 0.63 [ 40)

Number of days in month (Table 1a)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(41)m= 31 28 31 30 31 30 31 31 30 31 30 31 (41)

Assumed occupancy, N (42)
if TFA>13.9, N=1+ 1.76 X [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9
ifTFA£13.9,N=1
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 | 144.29 | (43)
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl

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

(44)m= | 158.72| 152.95 | 147.17 | 141.4 | 135.63 | 129.86 | 129.86 | 135.63 | 141.4 | 147.17 | 152.95 | 158.72

Total = Sum(44):.1, = 1731.46 (44)
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Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)

(45)m= | 235.37| 205.86 | 212.43 | 185.2 | 177.7 | 153.34 | 142.1 | 163.06 | 165 | 192.3 | 209.91 | 227.95

Total = SUm(45);.1; = 227022 |(45)
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)
(46)m:| 35.31 | 30.88 | 31.86 | 27.78 | 26.66 | 23 | 21.31 | 24.46 | 24.75 | 28.84 | 31.49 | 34.19 | (46)
Water storage Ioss:
Storage volume (litres) including any solar or WWHRS storage within same vessel 201 (47)

If community heating and no tank in dwelling, enter 110 litres in (47)
Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)
Water storage loss:

a) If manufacturer’s declared loss factor is known (kWh/day): 48)
Temperature factor from Table 2b (49)
Energy lost from water storage, kWh/year (48) x (49) = (50)
b) If manufacturer’s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day) |I| (1)
If community heating see section 4.3
Volume factor from Table 2a 0 (52)
Temperature factor from Table 2b 0 (53)
Energy lost from water storage, kWh/year (47) x (31) x (52) x (53) = 0 (54)
Enter (50) or (54) iny(55) 0.87 (55)
Water storage loss calculated for each month ((56)m = (55) x (41)m
(56)m=| 26.95 | 24.34 | 26.95 | 26.08 | 26.95 | 26.08 | 26.95 | 26.95 | 26.08 | 26.95 | 26.08 | 26.95 | (56)
If cylinder contains dedicated solar storage, (57)m = (56)m X [(50) — (H11)] = (50), else (57)m = (56)m where (H11) is from Appendix H
(57)m=| 26.95 | 24.34 | 26.95 | 26.08 | 26.95 | 26.08 | 26.95 | 26.95 | 26.08 | 26.95 | 26.08 | 26.95 | 7)
Primary-circuit108s (annual) from Table 3 |I| (58)
Primary circuit loss calculated for each month (59)m = (58) + 365 x (41)m
(modified by factor from Table H5 if there is solar water heating and a cylinder thermostat)

(59)m=| 43.31 | 39.12 | 43.31 | 41.92 | 43.31 | 41.92 | 43.31 | 43.31 | 41.92 | 43.31 | 41.92 | 43.31 | (59)
Combi loss calculated for each month (61)m = (60) + 365 x (41)m
(61)m=|o|o|o|o|o|o|o|o|o|o|o|o| (61)
Total heat required for water heating calculated for each month (62)m = 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= | 305.64| 269.32 | 282.69 | 253.2 | 247.97 | 221.34 | 212.36 | 233.32 | 233 | 262.56 | 277.91 | 298.21 | (62)
Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0' if no solar contribution to water heating)
(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
(63)m:|0|0|0|0|0|0|0|0|0|0|0|0| (63)
Output from water heater
(64)m= | 305.64| 269.32 | 282.69 | 253.2 | 247.97 | 22134 | 212.36 | 233.32 | 233 | 262.56 | 277.91 | 298.21

Output from water heater (annual):. .. 3097.53 |(64)
Heat gains from water heating, kWh/month 0.25 “ [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m= | 134.47| 119.22 | 126.84 | 115.98 | 1153 | 105.39 | 103.46 | 110.43 | 109.26 | 120.15 | 124.19 | 132 | (65)

include (57)m in calculation of (65)m only if cylinder is in the dwelling or hot water is from community heating

Metabolic gains (Table 5), Watts
| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl
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(66)m= | 216.58| 216.58 | 216.58 | 216.58 | 216.58 | 216.58 | 216.58 | 216.58 | 216.58 | 216.58 | 216.58 | 216.58 | (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m=|106.12| 94.26 | 76.66 | 58.03 | 43.38 | 36.62 | 39.57 | 51.44 | 69.04 | 87.66 |102.32 | 109.07| (67)
Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m= |1035.53| 1046.28| 1019.2 | 961.55 | 888.78 | 820.39 | 774.7 | 763.95 | 791.03 | 848.68 | 921.45 | 989.84 | (68)
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m=| 44.66 | 44.66 | 44.66 | 44.66 | 44.66 | 44.66 | 44.66 | 44.66 | 44.66 | 44.66 | 44.66 | 44.66 | (69)
Pumps and fans gains (Table 5a)
(70)m=| 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | (70)
Losses e.g. evaporation (negative values) (Table 5)
(71)m= |-173.26 | -173.26 | -173.26 | -173.26 | -173.26 | -173.26 | -173.26 | -173.26 | -173.26 | -173.26 | -173.26 | -173.26 | (72)
Water heating gains (Table 5)
(72)m= | 180.74| 177.41 | 170.49 | 161.08 | 154.97 | 146.37 | 139.06 | 148.43 | 151.75 | 161.49 | 172.49 | 177.42 | (72)
Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m
(73)m= |1420.37| 1415.92| 1364.32| 1278.64| 1185.11| 1101.35| 1051.3 | 1061.79| 1109.8 | 1195.81| 1294.23| 1374.31| (73)
Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable orientation.
Orientation: Access Factor Area Flux o_ FF Gains

Table 6d m? Table 6a Table 6b Table 6¢ (W)
Northeastoox[ o077 | x| 23¢ || 1128/ | x| oes | x| o7 | =| 1614 |79
Northeastoox| o077 | x| 336 [ x| 128 | x| 063 [ x| 07 | =| samw |73
Northeastoox| o077 | x| 14 | x| 1128 | x| ‘083 [ x| o7 | =] 9.65 |75)
Northeastooxf077 | x| 18 |[x| 128 | x| o638 |[x| o7 | =| 1262 |09
Northeasto.ox[ 077 | x | 24 | x| 1228 | x| o063 | x| 07 [ = | 8.28 [(75)
Northeastoox| o077 | x| 242 | x| 1128 | x| o3 | x| 0.7 [ = | 16.69 [75)
Northeastoox| o077 | x| 18 | x| 1128 | x| o063 | x| 07 | = | 6.24 [75)
Northeastoox| o077 | x [ 234 | x| 2207 | x| o063 | x| o7 | =[  s28s |09
Northeastoox[ o077 | x| 33 | x| 2207 | x| o063 | x| o7 | = 775 |09
Northeastoox[ o077 | x| 14 | x| 2207 | x| 03 | x| o7 | = 1965 |79
Northeastoox| o077 | x| 188 | x| 2207 | x| o063 | x| o7 | =| 2589 |79
Northeast 0.9x| 0.77 | X | 2.4 | X | 22.97 | X | 0.63 | X | 0.7 | = | 16.85 |(75)
Northeast o_gx| 0.77 | X | 242 | X | 22.97 | X | 0.63 | X | 0.7 | = | 33.97 |(75)
Northeastoox| o077 | x| 18 | x| 2207 | x| o063 [ x| o7 | =] 12.7 |75)
Northeast 0.9x | 0.77 [ x| 2.34 | x| 4138 | x| 0.63 [ x| 0.7 [ =] 59.18 |75)
Northeast 0.9x | 0.77 [ x| 3.36 | x| 4138 | x| 0.63 [ x| 0.7 [ =] 127.47 [(75)
Northeastoox| o077 | x| 14 | x| a1 | x| o063 | x| o7 | =|  sa |79
Northeastoox| o077 | x| 188 | x| 4138 | x| o063 | x| o7 | =| 4628 |79
Northeast o_gxl 0.77 | X | 24 | X | 41.38 | X | 0.63 | X | 0.7 | = | 30.35 |(75)
Northeast o,9x| 0.77 | X | 242 | X | 41.38 | X | 0.63 | X | 0.7 | = | 61.21 |(75)
Northeastoox[ o077 | x| 180 | x| 4138 | x| oes | x| o7 | = 2280 |79
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Northeastoox| o077 | x| 234 | x| 6796 | x| o063 | x| o7 | =] 97.2 |75)
Northeastoox| o077 | x| 336 | x| 6796 | x| o063 [ x[ 07 | =] 20034 |75
Northeast 0.9x | 0.77 [ x| 1.4 | x| 798 | x| 0.63 [ x| 0.7 [ =] 58.15 |75)
Northeastoox[ o077 | x| 18 | x| 6796 | x| o063 | x| o7 | = 701 |09
Northeastoox| o077 | x| 24 | x| 6796 | x| o063 | x| o7 | =| 408 |79
Northeastoox| o077 | x| 242 | x| 6796 | x| o063 | x| o7 | =| 105 |79
Northeastoox| o077 | x| 181 | x| 6796 | x| o063 | x| o7 | =| s7se |79
Northeast o,gxl 0.77 | X | 234 | X | 91.35 | X | 0.63 | X | 0.7 | = | 130.65 |(75)
Northeastoox[ o077 | x| 33 | x| e13s | x| o3 | x| o7 | = 2814 |09
Northeastoox[ o077 | x| 14 | x| e13s | x| o3 | x| o7z | = iz |09
Northeastoox| o077 | x| 183 | x| o135 | x| o3 | x| 07 [ = 10017 |09
Northeastoox| o077 | x| 24 | x| o135 | x| o3 | x| o7 | =] 67 |75)
Northeastoox| o077 | x| 242 | x| o135 | x| o063 [ x[ 07 | =] ‘1312 |79
Northeast o,gxl 0.77 | X | 1.81 | X | 91.35 | X | 0.63 | X | 0.7 | = | 50.53 |(75)
Northeast o,9x| 0.77 | X | 2.34 | X | 97.38 | X | 0.63 | X | 0.7 | = | 139.29 |(75)
Northeastoox[ o077 | x| 33 | x| o738 | x| o063 | x| o7 | =| 300 |75)
Northeastoox| o077 | x| 14 | x| 9738 | x| o063 | x| o7 | =| sz |79
Northeasto.oxl. 077 | xpfownadana] x| 9738 [ o063 | 07 | = 10893 |9
Northeast o_gx| 0.77 | X | 2.4 | X | 97.38 | X | 0.63 | X | 0.7 | = | 71.43 |(75)
Northeastoox| o077 | x| 242 | x| o738 /| x| o063 [ x| o7 | =| 14805 |9
Northeast o.9x| o077 | x| a8 x| o738 | x| o063 [ x| .0z =| s38 |73
Northeast 0.9x | 0.77 | x| 2.34 | x| 91.1 | x| 0.63 [ x| 0.7 [ =] 130.3 [(75)
Northeastoox| o077 | x| 33 | x| ota | x| ‘oss | x| o7 | =| 28084 |79
Northeastoox| ™ o077 | x| 14 ||, @1 | x| o | x| o7 | =| 77208 |79
Northeastoox| o077 | x| 18 [ x[ 911 | x| o063 [ x[ 07 | =] 1019 |3
Northeast 0.9x | 0.77 | x| 24 | x| 91.1 | x| 0.63 [ x| 0.7 [ =] 66.82 |75)
Northeastoox[ o077 | x| 242 | x[ 921 | x| o3 | x| o7 | =| 1375 |09
Northeastoox[ o077 | x| 18 | x| 911 | x| o3 | x| o7 | = s03 |79
Northeastoox| o077 | x| 284 | x| 7263 | x| oe3 | x| 07 | = 10388 |9
Northeastoox| o077 | x| 336 | x| 7263 | x| o063 [ x| 07 | =| 22373 |9
Northeastoox| o077 | x| 14 | x| 726 | x| o063 | x| o7 | =| e15 |79
Northeast 0.9x | 0.77 | x| 183 | x[ 7263 | x| 0.63 [ x| 0.7 [ =] 81.24 |75)
Northeast 0.9x | 0.77 [ x| 2.4 | x| 7263 | x| 0.63 [ x| 0.7 [ =] 53.27 |75)
Northeastoox[ o077 | x| 242 | x| 7263 | x| o063 | x| o7 | =| 1743 |9
Northeastoox| o077 | x| 181 | x| 726 | x| o063 | x| o7 | =| 4017 |79
Northeastoox| o077 | x [ 234 | x| s042 | x| o063 [ x| o7 | =[ 7212 |09
Northeastoox| o077 | x| 33 | x| 5042 | x| o063 [ x[ 07 | =] 132 |79
Northeastoox| o077 | x| 124 | x| s042 | x| o063 | x| o7 | =| 4315 |79
Northeastoox[ o077 | x[ 183 | x[ s0a2 | x[ o063 | x| 07 [ =] 56.4 |75)
Northeastoox[ o077 | x| 24 | x| s042 | x| o063 | x| o7 | =| s |79
Northeastoox| o077 | x| 242 | x| s042 | x| o063 | x| o7 | =| 7am |79
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Northeastoox| o077 | x| 18 | x| s042 | x| o063 [ x| 07 | =| 2789 |@®
Northeastoox| o077 | x| 234 | x| 2807 | x| o063 | x| o7 | =| 4014 |09
Northeast o,9x| 0.77 | X | 3.36 | X | 28.07 | X | 0.63 | X | 0.7 | = | 86.46 |(75)
Northeast 0.9x | 0.77 [ x| 1.4 [ x| 2807 | x| 0.63 [ x| 0.7 [ =] 24.02 [(75)
Northeastoox| o077 | x| 188 | x| 2807 | x| o063 | x| o7 | =| sz |79
Northeastoox| o077 | x| 24 | x| 2807 | x| o063 | x| o7 | =] 20859 |79
Northeastoox| o077 | x| 242 | x| 2807 | x| o063 | x| o7 | =| as2 |79
Northeastoox| o077 | x| 181 | x| 2807 | x| o063 | x| o7 | =| 1553 |79
Northeastoox[ o077 | x| 23¢ | x| 142 | x| oes | x| o7 | = 203 |79
Northeastoox[ o077 | x| 33 | x| 142 | x| oes | x| o7 | =| 473 |09
Northeasto.ox[ 077 | x | 1.4 [ x| 242 | x| o6 | x| 07 [ = | 12.15 [(75)
Northeastoox| o077 | x| 188 | x| 142 | x| oes | x| o7 | =| 1588 |79
Northeastoox| o077 | x| 24 | x| 242 | x| o063 | x| o7 | =| 1041 |79
Northeasto.ox[ o077 | x [ 242 | x[ 142 | x[ oe3 | x| 07 | = | 21 |75)
Northeast o,9x| 0.77 | X | 1.81 | X | 14.2 | X | 0.63 | x | 0.7 | = | 7.85 |(75)
Northeastoox[ o077 | x| 23¢ | x| 921 | x| o3 | x| o7 | = 1318 |79
Northeastoox| o077 | x| 33 | x| 921 | x| o063 | x| o7 | =| 2830 |79
Northeastoox| 077 | x| 1.4 Lx| 921 [oxd o063 | p¢f 0.7 b =4 7.88 |75)
Northeastoox| o7z, | x| 18 [x| 921 J x| o063 [x| o7 | =] ‘103 |79
Northeastoox| o077 | x| 24 | x| 921 /| x| o063 [x| o7 | =] 6.76 |75)
Northeast o,9x| 0.77 | X | 2.42 | X | 9.21 | X | 0.63 | X | 0.7 | = | 13.63 |(75)
Northeast o,9x| 0.77 | X | 1.81 | X | 9.21 | X | 0.63 | X | 0.7 | = | 5.1 |(75)
Southeastoox| o077 | x| 128 | x| sere | x| ees | x| o7 | =[ 2870 |
Southeastogx| o077 | x| 238 | x|, g | x| oes | x| o7 | = sm2 |0
Southeasto_gx| 0.77 | X | 1.28 | X | 62.67 | X | 0.63 | X | 0.7 | = | 49.03 |(77)
Southeastoox| 077 | x[ 238 | x| 6267 | x[ o063 | x| o7 | =  e117 |
Southeastoox| o077 | x| 128 | x| e75 | x[ o3 | x| o7 | =[ er0a |7
Southeasto,9x| 0.77 | X | 2.38 | X | 85.75 | X | 0.63 | X | 0.7 | = | 124.75 |(77)
Southeastoox| o077 | x| 128 | x| 1625 | x| o063 | x| 07 [ = | 83.13 [77)
Southeasto.ox| o077 | x| 238 | x| 10625 | x| o063 | x| o7 | =[ 1masr |
Southeastoox| 077 | x [ 128 | x| 11900 | x[ o063 | x| o7 | =[  es;1 |
Southeastoox| o077 | x| 238 | x| 11901 | x[ o0es | x| o7 | =[ 131z |
Southeasto,9x| 0.77 | X | 1.28 | X | 118.15 | X | 0.63 | X | 0.7 | = | 92.44 |(77)
Southeastoox| o077 | x| 238 | x| 1815 | x[ o3 | x| o7 | =[ 1187 |
Southeastoox| 077 | x[ 128 | x| 1891 | x| o6z | x| o7 | =[ g1z |
Southeasto_gxl 0.77 | X | 2.38 | X | 113.91 | X | 0.63 | X | 0.7 | = | 165.71 |(77)
Southeastoox| 077 | x [ 128 | x| 10430 | x[ o063 | x| o7 | =  ser |
Southeastoox| o077 | x| 238 | x| 10430 | x[ o0es | x| o7 | =[ 1508 |07
Southeasto,9x| 0.77 | X | 1.28 | X | 92.85 | X | 0.63 | x | 0.7 | = | 72.64 |(77)
Southeastoox| o077 | x| 238 | x| o928 | x[ o3 | x| o7 | =[ 1oz |
Southeastoox| o077 | x[ 128 | x| ez | x[ o063 | x| o7 | =[  sa10 |
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Southeastoox| o077 | x| 238 | x| 27 | x| o0es | x| o7 | =[ 10076 |07
Southeastoox| o077 | x| 128 | x| 4407 | x| o0es | x| o7 | =[ 3448 |07
Southeastoox| o077 | x| 238 | x| 4407 | x[ o3 | x| o7 | =[ e |
Southeasto,9x| 0.77 | X | 1.08 | X | 31.49 | X | 0.63 | X | 0.7 | = | 24.64 |(77)
Southeastoox| o077 | x[ 238 | x| a4 | x[ o063 | x| o7 | = 48 |
Southwesto.ox| o077 | x| 33 | x| s | [ oes | x| o7 | =| 2642 |79
Southwesto.ox| o077 | x| 33 | x| s | [ oes | x| o7 | =[ 22642 |79
Southwestoox| o077 | x| 33 | x| s | [ oes | x| o7 | =[ 22642 |9
Southwestoox| o077 | x| 33 | x| 379 | [ o3 | x| o7 | =[ 186 |79
Southwestoox| o077 | x| 33 | x| e67 | [ o3 | x| o7 | =[ 3ses |9
Southwesto.ox| o077 | x| 33 | x| 6267 | [ o063 | x| 07 [ = | 38568  |(79)
Southwesto.ox| o077 | x| 33 | x| 667 | [ o0es | x| o7 | =[ ssses |9
Southwesto.ox| o077 | x| 33 | x| 667 | [ o0es3 | x| o7 | =[ 3214 |09
Southwestoox| o077 | x| 33 | x| e | [ o0es | x| o7 | =[ sw7;1 |09
Southwestoox| o077 | x| 33 | x| &7 | [ oes | x| o7 | =[ s |09
Southwestoox| o077 | x| 33 | x| &7 | [ oes | x| o7 | = s2nn |09
Southwestoox| o077 | x| s3 | x| s | [ oes | x| o7 | =[ 4zere |09
Southwesto.oxl 077 | Xpfe886mmd x | 10625 |ool 063 | peliss0rand pfinn65885l@
Southwestoox| o077 | x| 33 [ x| 10825 4 | o3 | x| o7 | =|  es38 |79
Southwesto.ox| o077 | x| 33 | x| 10625 /| | o0es | x| o7 | =| es38 |9
Southwestoox| o077 | x| 336 .| 'x| 10825 | [ o063 | x|..0z..|=|  saas |09
Southwesto.ox | 0.77 | x| 3.36 x| 12001 e 0.63 [ x| 0.7 [ =] 732.37 [(79)
Southwestoox| o077 | x| s3s | x| 190 | [ ees | x| o7 | =[ 728 |09
Southwestogx|™ o077 | x| 33 | x|, 1901 | [ oes | x| o7 | = e |09
Southwesto.ox| o077 | x| 33 | x| 11901 | [ o0es | x| o7 | =[ 603 |09
Southwestoox| o077 | x| 33 | x| 1815 | [ o0es | x| o7 | =[ 72707 |9
Southwestoox| o077 | x| 33 | x| 1815 | [ o3 | x| o7 | =[ 72707 |9
Southwestoox| o077 | x| 33 | x| 1815 | [ oe3 | x| o7 | =[ 72707 |79
Southwestoox| o077 | x| 33 | x| 1815 | [ oes | x| o7 | =[  es9 |09
Southwestoox| o077 | x[ 33 | x| 1391 | [ o063 | x| o7 | =[ 70088 |9
Southwestoox| o077 | x| 33 | x| 11301 | [ o0es | x| o7 | =[ 70098 |79
Southwesto.ox| o077 | x| 33 | x| 11301 | [ o0es | x| o7 | =[ 70008 |79
Southwestoox| o077 | x| 33 | x| 1391 | [ o3 | x| o7 | =[  ssa1s |79
Southwestoox| o077 | x| 33 | x| 10430 | [ o3 | x| o7 | =[ 624 |9
Southwesto.ox| o077 | x| 33 | x| 10430 | [ o0es | x| o7 | =| ewa |09
Southwestoox[ 077 | x [ 33 | x[ 10439 | [ o063 | x| 0.7 [ = | 642.4 [(79)
Southwesto.ox| o077 | x| 33 | x| 10430 | [ o0es | x| o7 | =[ ss3m |79
Southwesto.ox| o077 | x| 33 | x| 98 | [ o0es | x| o7 | =[ s7239 |09
Southwestoox| o077 | x| 33 | x| 928 | [ o3 | x| o7 | =[ 51139 |9
Southwestoox| o077 | x| 33 | x| 928 | [ o3 | x| o7 | =[ s1138 |9
Southwestoox| 077 | x[ s3s | x| 28 | [ o063 | x| o7 | =[ 4616 |09
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Southwesto.ox| o077 | x| 33 | x| 27 | [ o0es | x| o7 | =[ 42 |79
Southwesto.ox| o077 | x| 33 | x| es27 | [ o0es | x| o7 | =[ 422 |9
Southwestoox| o077 | x| 33 | x| es27z | [ o3 | x| o7 | =[ a2 |9
Southwestoox| o077 | x| 33 | x| e92z | [ o3 | x| o7 | =[ sm22 |9
Southwestoox| 077 | x| s3s | x| 407 | [ o063 | x| o7 | = 2m2 |09
Southwestoox| 077 | x[ 33 | x| 407 | [ o0es | x| o7 | = 2m2 |09
Southwesto.ox| o077 | x| 33 | x| 4as07 | [ o0es | x| o7 | =[ 2112 |09
Southwestoox| o077 | x[ 33 | x| a7 | [ o0&z | x| o7 | = 226 |(79)
Southwestoox| o077 | x| 33 | x| =349 | [ o3 | x| o7 | =[ 19377 |09
Southwesto.ox | 0.77 | x| 3.36 | x| 3140 | | 0.63 [ x| 0.7 [ =] 193.77 [(79)
Southwestoox| 077 | x| 33 | x| 3149 | | o0& | x| 07 [ = 19377 |9
Southwesto.ox| 077 | x| 33 | x| 3149 | [ o0es | x| o7 | =[ 16048 |9
Northwestoox| o077 | x| 137 | x| 1128 | x| oes | x| o7 | =] 9.45 |61)
Northwestoox| o077 | x [ 137 | x| 2207 | x| 063 | x| o7 | =[ 1023 |eD
Northwesto,9x| 0.77 | X | 1.37 | X | 41.38 | X | 0.63 | X | 0.7 | = | 34.65 |(81)
Northwestoox[ 077 | x| 137 | x| 6796 | x| o063 | x[ o7 | =| 56.9 |62)
Northwestoox| o077 | x| 137 | x| o135 | x| o063 | x| o7 | =| 7649 |8
Northwesto.oxte 077 | xpbumtdzaml ¥ | 9738 || 063 | gm0l =ilsissandeéy
Northwestoox| “ozzn, | x| 137 |'x | e11 x| oes | x| o7 | =| 7629 @Y
Northwestoox| o772 - | x| 137 | x| 7263 /| x| L oes | x| o7 | =| e082 |6
Northwesto,9x| 0.77 | X | 1.37 | X | 50.42 | X | 0.63 | X | 0.7 | = | 42.22 |(81)
Northwest 0.9x | 0.77 | x| 1.37 b x| 2807wl 0.63 [ x| 0.7 [ =] 235 |(81)
Northwestoox| o7z | x| 137 | x| 142 | x| ‘oss | x| o7 | =| 118 |6
Northwestoox|™ o077 | x| 137 | x|, @21 | x| o | x| o7 | =] 7172 |61)
Rooflights 0.9x | 1 | x| 613 | x| 2646 | x| o6z | x[ o7 | =] 6439 |62
Rooflights 0.9x | 1 | x| 613 | x| s33 | x| oes | x[ o7 | =] 12089 [
Rooflights 0.9x | 1 [ x| 613 | x| o166 | x| o0ea | x| o7 | =[ 22302 [®
Rooflights 0.9x | 1 | x| 613 | x| 13987 | x| o063 | x| o7 | =[ 3403 |®
Rooflights 0.9x | 1 | x| 613 | x| 17697 | x| oes | x| 07 | = 43056 |®2
Rooflights 0.9x | 1 | x| 613 | x| 1863 | x| o6z | x[ o7 | =] 4.7 |62
Rooflights 0.9x | 1 | x| 613 | x| 17381 | x| oes | x| o7 | =] 4ans |62
Rooflights 0.9x | 1 | x| 613 | x| wss7 | x| oes | x|[ o7 | =] sz |@2
Rooflights 0.9x | 1 [ x| 613 | x| 10861 | x| o0ea | x| o7 | =| 26425 |®
Rooflights 0.9x | 1 [ x| 613 | x| 6426 | x| o063 | x| o7 | =| 163 |®
Rooflights 0.9x | 1 | x| 613 | x| 3327 | x| o063 | x[ o7 | =] 89 [
Rooflights 0.9x | 1 [ x| 613 | x| 2159 | x| o0e3 | x| o7 | = s |62
Solar gains in watts, calculated for each month (83)m = Sum(74)m ...(82)m

(83)m= 1128.48| 1980.04| 2855.17| 3769.99| 4425.75| 4480.65| 4283.84| 3782.91| 3170.97| 2228.46| 1362.37| 958.71 | (83)
Total gains — internal and solar (84)m = (73)m + (83)m , watts

(84)m= |2548.85| 3395.95| 4219.48| 5048.63| 5610.85| 5582.01| 5335.14| 4844.7 |4280.77| 3424.27| 2656.6 |2333.02| 84)
Temperature during heating periods in the living area from Table 9, Th1 (°C) (85)

Utilisation factor for gains for living area, hl,m (see Table 9a)
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(86)m=| 1 | 1 | 0.99 | 0.96 | 0.88 | 0.73 | 0.58 | 0.64 | 0.87 | 0.98 | 1 | 1 | (86)

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
(87)m=| 19.42 | 19.61 | 19.91 | 203 | 20.63 | 20.85 | 20.92 | 20.9 | 20.73 | 20.29 | 19.79 | 19.41 | 87)

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88)m=| 20.67 | 20.68 | 20.68 | 20.68 | 20.69 | 20.69 | 20.69 | 207 | 20.69 | 20.69 | 20.68 | 20.68 | (88)

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89)m=| 1 | 1 | 0.99 | 0.95 | 0.87 | 0.71 | 0.55 | 0.61 | 0.86 | 0.98 | 1 | 1 | (89)

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)
(90)m=| 18.37 | 18.64 | 19.04 | 19.59 | 20.02 | 20.3 | 20.38 | 20.37 | 20.16 | 19.57 | 18.89 | 18.36 (90)

fLA = Living area + (4) = 0.04 (91)

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 — fLA) x T2
(92)m:| 18.41 | 18.68 | 19.08 | 19.62 | 20.05 | 20.33 | 20.4 | 20.39 | 20.19 | 19.6 | 18.92 | 18.4 | (92)

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
(93)m=| 18.41 | 18.68 | 19.08 | 19.62 | 20.05 | 20.33 | 20.4 | 20.39 | 20.19 | 19.6 | 18.92 | 18.4 | (93)

Set Ti to the mean internal temperature obtained at step 11 of Table 9b, so that Ti,m=(76)m and re-calculate
theutilisation:factor for gains using Table 9a

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl
Utilisation factor for gains, hm:

(94)m=| 1 | 0.99 | 0.98 | 0.94 | 0.85 | 0.68 | 0.51 | 0.58 | 0.83 | 0.97 | 0.99 | 1 | (94)
Useful gains, hmGm ; W = (94)m x (84)m

(95)m= |2542.25| 3369.99| 4129.65| 4738.95| 4752.96| 3814.37| 2731.87| 2794.23| 3541.77| 33126 |2641.88| 2328.79| (95)
Monthly average@xternal temperature from Table 8

(96)m=| 43 | 4.9 | 6.5 | 8.9 | 11.7 | 146 | 16.6 | 16.4 | 141 | 106 | 7.1 | 4.2 | (96)
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]

(97)m= |1127o.99|10947.03| 9945.88| 8260.93| 6403.17| 4277.81| 2841.25| 2966.8 |4596.53| 6899.5 |9160.91|11119.25| ©7)
Space heating requirement for each month, kwWh/month = 0.024 x [(97)m — (95)m] x (41)m

(98)m:|6494.18|5091.77|4327.28|2535.83|1227.76| 0 | 0 | 0 | 0 |2668.65| 4693.7|6540.1

Total per year (kWhlyear) = SUm(98):.5s.12 = 33579.27 |(98)

Space heating requirement in KWh/mz/year (99)

Space heating:

Fraction of space heat from secondary/supplementary system 0 (201)
Fraction of space heat from main system(s) (202) =1 -(201) = 1 (202)
Fraction of main heating from main system 2 0.2 (203)
Fraction of total heating from main system 1 (204) = (202) * [1 - (203)] = 0.8 (204)
Efficiency of main space heating system 1 90.9 (206)
Efficiency of secondary/supplementary heating system, % 0 (208)

| Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec kWhlyear
Space heating requirement (calculated above)

[6494.18| 5001.77] 432728 | 2535.83[ 1227.76] 0 | o [ o | o [266865] 46937 [ 65401 |
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(211)m = {[(98)m x (204)] } x 100 =+ (206) (211)
[5715.45| 44812 | 3808.30| 223175 108053] o | o [ o | o |234865]4130875755.87
Total (kWhlyear) =Sum(211), . .= 29552.71 (211)
Space heating fuel (secondary), kWh/month
= {[(98)m x (201)] } x 100 + (208)
(215)m40|o|o|o|o|o|o|o|o|o|o|o
Total (kWhlyear) =Sum(215), ., .= 0 (215)
Water heating
Output from water heater (calculated above)
| 305.64| 269.32 | 282.69 | 253.2 | 247.97 | 221.34 | 212.36 | 233.32 | 233 | 262.56 | 277.91 | 298.21
Efficiency of water heater 80.8 (216)
(217)m:| 90.27 | 90.2 | 90.05 | 89.66 | 88.67 | 80.8 | 80.8 | 80.8 | 80.8 | 89.67 | 90.12 | 90.29 (217)
Fuel for water heating, kWh/month
(219)m = (64)m x 100 = (217)m
(219)m:| 338.57| 298.58 | 313.93 | 282.41 | 279.67 | 273.94 | 262.82 | 288.77 | 288.37 | 292.8 | 308.36 | 330.28
Total = Sum(219a), , = 3558.49 |(219)
Annual totals kWh/year kWh/year

Space heating fuel used, main system 1
Water heating fuel used
Electricity for pumps, fans and electric keep-hot

mechanical ventilation - balanced, extract or positive input from outside 3600.97

I
N
o

central heating pump:
Total electricity for the above, kWh/year sum of (230a)...(230g) =
Electricity for lighting

Electricity generated by PVs

Energy Emission factor

kWhl/year kg CO2/kWh
Space heating (main system 1) (211) x 0.216 =
Space heating (secondary) (215) x 0.519 =
Water heating (219) x 0216 =

Space and water heating (261) + (262) + (263) + (264) =

Electricity for pumps, fans and electric keep-hot (231) x 0.519

Electricity for lighting (232) x 0.519

Energy saving/generation technologies
ltem 1

0.519
Total CO2, kgl/year sum of (265)...(271) =
Dwelling CO2 Emission Rate (272)+ (4 =

El rating (section 14)
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29552.71

3558.49

(230a)
(230c)
3720.97 (231)

1874.19 (232)

-1825.18 (233)

Emissions

kg CO2/year

6383.39 (261)
(263)
768.63 (264)
7152.02 (265)
1931.18 (267)

972.71 (268)

-947.27 (269)

9108.64 (272)

~

IR B

45 (273)

(274)
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