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About Hodkinson Consultancy

Our team of technical specialists offer advanced levels of expertise and experience to our clients. We have a
wide experience of the construction and development industry and tailor teams to suit each individual
project.

We are able to advise at all stages of projects from planning applications to handover.

Our emphasis is to provide innovative and cost-effective solutions that respond to increasing demands for
quality and construction efficiency.

This report has been prepared by Hodkinson Consultancy using all reasonable skill, care and diligence and
using evidence supplied by the design team, client and where relevant through desktop research.

Hodkinson Consultancy can accept no responsibility for misinformation or inaccurate information supplied
by any third party as part of this assessment.

This report may not be copied or reproduced in whole or in part for any purpose, without the agreed
permission of Hodkinson Consultancy of Rickmansworth, Hertfordshire.
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Executive Summary

The purpose of this Energy Statement is to demonstrate the commitments, key measures and CO, reductions
identified at each stage of the energy strategy for the proposed Cambridge Road Estate development in the
Royal Borough of Kingston Upon Thames.

This energy strategy has been formulated following the London Plan Energy Hierarchy: Be Lean, Be Clean
and Be Green. The objective in the formulation of the strategy is to maximise the reductions in CO, emissions
through the application of this Hierarchy with a cost-effective approach that is technically appropriate.

The development summarised in this application concerns:

> Hybrid Outline Planning Application for a mixed use development, including demolition of existing
buildings and erection of up to 2,170 residential units (Use Class C3), 290 m? of flexible office floorspace
(Use Class E), 1,395 m? of flexible retail/commercial floorspace (Use Class E/Sui Generis), 1,250 m?
community floorspace (Use Class F2);

> Detailed permission is sought for access, layout, scale, appearance and landscaping of Phase 1 for
erection of 452 residential units (Use Class C3), 1,250 m? community floorspace (Use Class F2), 290 m? of
flexible office floorspace (Use Class E), 395 m? of flexible retail/commercial floorspace (Use Class E/Sui
Generis), new publicly accessible open space and associated access, servicing, parking, landscaping
works including tree removal, refuse/recycling and bicycle storage, energy centre and works.

Following an examination of both local and national policy requirements, it has been determined that the
proposed development is to target a reduction in CO, emissions of 35% beyond a determined Part L 2013
baseline case on site. For the purposes of this Energy Statement the SAP 10.0 carbon factors are to be
utilised.

Arange of Be Lean energy efficiency measures are proposed for the dwellings and Non-residential areas.
This is in line with the London Plan Energy Hierarchy. They enable the proposed elements to meet the 10%
and 15% improvement required from the residential and non-residential baseline cases, respectively,
through energy efficiency alone. They further achieve the proposed requirements of the Draft London Plan
by meeting the targeted energy efficiency requirements for this stage.

In accordance with the Energy Hierarchy, the feasibility of heating infrastructure as a Be Clean measure has
also been carefully examined. Following a site analysis, a site wide heating network with a plant room
located at the base of Block E will be present. This is to enable the connection to the wider heat network that
is being developed by the Royal Borough of Kingston Upon Thames. This heat network is expected to utilise
heat pumps for heat generation. This development is intended to be the anchor site and is likely to be
connected to this wider network. This achieves the onsite carbon reductions (35%) required by Policy SI 2 of
the Intend to Publish new London Plan.
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In accordance with the Energy Hierarchy, the relevant Be Green renewable energy generating technologies
have been evaluated. In line with Policy SI 2 renewables have been maximised through the application of low
carbon heating and where safely and practicably feasible, application of photovoltaics.

The proposed design for the development will enable it to reduce its CO, emissions and go beyond the
requirements of the London Plan representing a high level of sustainable design.

The onsite carbon emission reductions required by the London Plan have been achieved. The remaining
carbon emissions are described in Table 4.

The tables below demonstrate the reduction in Regulated and Total CO; reductions after each stage of the
Energy Hierarchy showing energy policy requirements have been achieved. They are based on SAP 10.0
carbon factors.

Table 1: Residential Carbon Dioxide Emissions and Savings after each stage of the Energy Hierarchy
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Table 2: Non- Residential Carbon Dioxide Emissions and Savings after each stage of the Energy

Hierarchy
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Table 4 Shortfall in Regulated Carbon dioxide emission savings (TCO,)
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1.1

1.2

1.3

1.4
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1.6

INTRODUCTION

This Energy Statement has been prepared by Hodkinson Consultancy, a specialist energy and
environmental consultancy for planning and development, appointed by Cambridge Road (RBK)
LLP. This statement is in support of the planning application for the proposed development at
Cambridge Road Estate, in the Royal Borough of Kingston Upon Thames.

The aim of this energy statement is to demonstrate that the energy strategy developed at planning
for this development meets the requirements of the London Plan.

The hybrid application consists of:

> Outline Planning Permission, with all matters reserved apart from access, layout and scale for
demolition of existing buildings and erection of 2,170 residential units (Use Class C3), 1,775 m?
community floorspace (Use Class F2), 698 m? of flexible office (Use Class E), 1,093 m? of flexible
retail/commercial floorspace (Use Class E/F2), new publicly accessible open space and
associated access, servicing, parking, landscaping and works; and

> Detailed Planning Permission for erection of 450 residential units (Use Class C3), 1,775 m?
community floorspace (Use Class F2), 318 m? of flexible office (Use Class E), 204 m? of flexible
retail/commercial floorspace (Use Class E/F2), new publicly accessible open space and
associated access, servicing, parking, landscaping and works (“the Proposed Development”).

The formulation of the energy statement is on the basis that it targets a viable reduction in carbon
dioxide (CO,) emissions through the application of the London Plan Energy Hierarchy with an
affordable, deliverable, and technically appropriate strategy.

This statement establishes a baseline assessment of the energy demands and associated CO,
emissions for Cambridge Road Estate. It reflects the Approved Document Part L 1A (2013) and Part L
2A (2013) baseline for new build dwellings and non-domestic construction, respectively.

The report will then follow The London Plan Energy Hierarchy approach to enable the maximum
viable reductions in Regulated and Total CO, emissions as follows:

> BeLean - minimum 10% reduction over Part L 2013 for residential areas, and 15% reduction
from non-residential areas from energy efficiency measures alone;

> Be Clean - use a decentralised heat network to supply heating and hot water;

> Be Green - consideration of the feasibility of on-site renewable technology;

> A minimum on-site 35% reduction over Part L 2013, with any residual residential Regulated CO,
emissions offset through a carbon offset payment to the local borough, to achieve the standard
of Zero Carbon.



Nw’ HODKINSON

2. DEVELOPMENT OVERVIEW

2.1 The proposed development of Cambridge Road Estate is to take place within the Royal Borough of
Kingston Upon Thames, as shown in

Figure 1: Site plan Courtesy of Patel Taylor
Development description

2.2 The application consists of:

> Hybrid Outline Planning Application for a mixed use development, including demolition of
existing buildings and erection of up to 2,170 residential units (Use Class C3), 290 m? of flexible
office floorspace (Use Class E), 1,395 m? of flexible retail/commercial floorspace (Use Class E/Sui
Generis), 1,250 m? community floorspace (Use Class F2), new publicly accessible open space and
associated access, servicing, landscaping and works.
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> Detailed permission is sought for access, layout, scale, appearance and landscaping of Phase 1
for erection of 452 residential units (Use Class C3), 1,250 m? community floorspace (Use Class F2),
290 m? of flexible office floorspace (Use Class E), 395 m? of flexible retail/commercial floorspace
(Use Class E/Sui Generis), new publicly accessible open space and associated access, servicing,
parking, landscaping works including tree removal, refuse/recycling and bicycle storage, energy
centre and works (“the Proposed Development”).

Figure 2 provides the proposed development site plan.

It should be noted that the non-domestic components will be designed to be shell and core only.
This includes the community centre, of which the current designs can only be demonstrated to a
shell specification. This is in the absence of an agreement with the community as to the required
specification.
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Figure 2: Proposed Masterplan Layout - Patel Taylor (October 2020)
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3. RELEVANT PLANNING POLICY

3.1

The following planning policies and requirements have informed the sustainable design of the
proposed development.

National Planning Policy Framework (2019)

Draft New London Plan
(2019)

Royal Borough of Kingston upon Thames

Core Strategy (2012) Residential Design SPD (2013)

Current London Plan 2016

Figure 3: Relevant Planning Policy Documents

National Policy: NPPF

3.2

3.3

3.4

10

The revised National Planning Policy Framework (NPPF) was published on the 19" February 2019
and sets out the Government’s planning policies for England.

The NPPF provides a framework for achieving sustainable development, which has been
summarised as “meeting the needs of the present without compromising the ability of future
generations to meet their own needs" (Resolution 42/187 of the United National General Assembly).
At the heart of the framework is a presumption in favour of sustainable development.

The document states that the planning system has three overarching objectives which are
interdependent and need to be pursued in mutually supportive ways:

a) An economic objective - to help build a strong, responsive and competitive economy, by
ensuring that sufficient land of the right types is available in the right places and at the right
time to support growth, innovation and improved productivity; and by identifying and
coordinating the provision of infrastructure;

b) Asocial objective - to support strong, vibrant and healthy communities, by ensuring that a
sufficient number and range of homes can be provided to meet the needs of present and
future generations; and by fostering a well-designed and safe built environment, with
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accessible services and open spaces that reflect current and future needs and support
communities’ health, social and cultural well-being; and

c) Anenvironmental objective - to contribute to protecting and enhancing our natural, built
and historic environment; including making effective use of land, helping to improve
biodiversity, using natural resources prudently, minimising waste and pollution, and
mitigating and adapting to climate change, including moving to a low carbon economy.

Regional Policy: The London Plan

Intend to Publish London Plan (2019)

3.5 The Panel of Inspectors report into the draft London Plan was published in October 2019. The Mayor
considered the Inspectors’ recommendations and, in December 2019, issued to the Secretary of
State the Intend to Publish London Plan. The Secretary of State responded to this in March 2020 and
the Mayor is now considering the Secretary of State’s response and taking the steps to finalise the
plan.

3.6 The following policies in the Intend to Publish London Plan are considered relevant to the proposed
development and this Statement:

3.7 Policy SI2 Minimising Greenhouse Gas Emissions states that major development should be net
zero-carbon. This is to be demonstrated through
the application of the energy hierarchy Hisling Regnistics banlin
demonstrated in Figure 4, which has an added Energy l
step from those in previous versions of the oot Y
London Plan. Though, at this stage still to be

consulted upon, “Be Seen” intends to monitor,

verify, and report on carbon emissions. Be green: use
renewable
energy

3.8 The requirement for major developmentsisto: = € —————————

> Achieve a 10% and 15% reduction in carbon Bl L gt VI
emissions for residential and non-residential
developments, respectively, through energy
efficiency measures alone against a Part L
baseline;

Figure 3: New London Plan Energy Hierarchy (GLA)

> Maximise onsite renewable energy.
> Achieve a minimum onsite reduction in carbon emissions of 35% beyond the Part L baseline.

> Offset shortfalls between the onsite improvements and zero carbon emissions.

11
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3.9

3.10

3.11

3.12

3.13

Where there is a requirement to offset onsite carbon emissions, it can be completed in two ways:
> Through a cash in lieu contribution to the borough’s carbon offset fund;
> Oralternatively, off-site provided it is identifiable as a deliverable alternative.

This policy further discusses considering carbon emissions from other elements of the development
and thereby conducting a life-cycle carbon assessment.

Policy SI3 Energy Infrastructure states that energy masterplans should be developed for large-
scale development locations which establish the most effective energy supply options. The policy
further discusses that energy masterplans should consider options to produce the most effective
energy supply option. Developments within a Heat Network Priority Areas should have communal
low-temperature heating systems, with heat sources from communal systems following a heating
hierarchy as follows:

\%

Connect to local existing or planned heat network;

> Use zero-emission or local secondary heat sources in conjunction with heat pumps if required;

\%

Use Low Emission CHP;

\%

Use ultra-low NOx gas boilers

Such heat networks are expected to be designed in line with CIBSE / ADE Code of Practice CP1 or
equivalent.

Policy SI4 Managing Heat Risk states that major development proposals should demonstrate
through an energy strategy how they will reduce the potential for internal overheating and reliance
on air conditioning systems in accordance with the cooling hierarchy.

The Current London Plan (2016)

3.14

3.15

3.16

12

The following outlines key policies set out in the current London Plan which are relevant to the
proposed development and this Energy Statement.

Policy 5.2 - Minimising Carbon Dioxide Emissions requires that all residential and non-residential
major developments achieve a specific improvement. The London Plan Sustainable Design and
Construction SPG (2014) updates this target stating that the Mayor will adopt an onsite carbon
dioxide improvement target beyond Part L 2013 of 35%. The Policy also states that all residential
buildings built after 2016 must be zero carbon.

For residential developments, where zero carbon cannot be demonstrated on-site, any shortfall may
be provided offsite or through a cash in lieu contribution to the relevant borough to be ring fenced to
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3.18

3.19

3.20

3.21

3.22
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secure delivery of carbon dioxide savings elsewhere. The calculation would be based on a cash-in-
lieu contribution of £60/TCO..

Policy 5.3 - Sustainable Design and Construction states that the highest standards of sustainable
design and construction should be achieved in London to improve the environmental performance
of new developments. Major development should meet the minimum standards outlined in the
London Plan Supplementary Planning Guidance and this should be clearly demonstrated.

Policy 5.5 - Decentralised Energy Networks states that the Mayor expects 25 per cent of the heat
and power used in London to be generated using localised decentralised energy systems by 2025.
The Mayor will prioritise the development of decentralised heating and cooling networks at the
development and area wide levels, including larger scale heat transmission networks.

Policy 5.6 - Decentralised Energy requires that all developments should evaluate the feasibility of
Combined Heat and Power (CHP) systems and examine the opportunities to extend the system
beyond the site boundary to adjacent sites.

Policy 5.7 - Renewable Energy states that within the framework of the Energy Hierarchy, major
development proposals should provide a reduction in expected carbon dioxide emissions using on-
site renewable energy generation, where feasible. No specific target is provided in the policy.

Policy 5.8 - Innovative Energy Technologies encourages the more widespread use of innovative
energy technologies to reduce use of fossil fuels and carbon dioxide emissions.

Policy 5.9 - Overheating and cooling encourages the design of places and spaces to avoid
overheating and excessive heat generation, and to reduce overheating due to the impacts of climate
change and the urban heat island effect on an area wide basis.

Sustainable Design and Construction Supplementary Planning Guidance
(2014)

3.23

3.24

The London Plan Sustainable Design and Construction SPG was adopted in April 2014 and provides
detail and best practice guidance on how to implement the sustainable design and construction and
wider environmental sustainability London Plan policies.

The SPG provides guidance on topics such as energy efficient design; meeting carbon dioxide
reduction targets; decentralised energy; how to off-set carbon dioxide where the targets set outin
the London Plan are not met; retro-fitting measures; monitoring energy use during occupation; air
quality; resilience to flooding; urban greening; pollution control; basements and local food growing.

Energy Assessment Guidance (October 2020)

13
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3.25

3.26

The Greater London Authority (GLA) have published their Energy Assessment Guidance. It provides
advice on how the energy statement can demonstrate compliance with the London Plan Policy 5.2.
The following are key points taken from the document:

It provides guidance on the approach on how to complete the assessment for various planning
application types. For instance, Reserved Matters applications should conform to the
requirements set out in the Outline Planning Consent;

The GLA encourage the use of SAP 10.0 carbon factors for referable schemes;

The GLA signal future policy changes in the draft London Plan. It highlights the policy, which is
notin place now, will require carbon emissions improvement because of energy efficiency, Be
Lean, of 10% and 15% for domestic and non-domestic developments respectively;

There are requirements to report energy demands and improvements in carbon emissions;

Areas not considered as shells are required to complete cooling and overheating assessments
under Be Lean;

Greater detail on selecting energy systems with requirements to provide data for assessing air
quality and limiting the impacts of combustion plant in terms of NOx and PMy,.

This application will aim to achieve the GLA CO, targets by utilising the SAP 10.0 carbon emission
factors.

Local Policy: Royal Borough of Kingston Upon Thames

3.27

3.28

14

The Royal Borough of Kingston Upon Thames’ Core Strategy document was adopted in April 2012.
The following policies are considered relevant to this Statement:

Policy CS1 - Climate Change Mitigation: All development must be designed and built to make the
most efficient use of resources, reduce its lifecycle impact on the environment and contribute to
climate change mitigation and adaptation by:

> Reducing CO, emissions during construction and throughout the lifetime of the development;

> Building to the highest sustainable design and construction standards;
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Policy CS2 - Climate Change Adaptation: The Council will
ensure that future development takes into consideration the
following:

Planning for the future

> Hotter summers and therefore increased cooling demands;
> Warmer, wetter winters and increased flood risk;

> Water shortages and drought;

> Urban heatisland effect.

Policy DM1 - Sustainable Design and Construction Standards:
The Council will require all new residential developments to
achieve successively higher levels of the Code for Sustainable Adopted - April 2012 mglﬁ
Homes Level category for energy/CO,. e

New development should minimise air, noise, and contaminated land impacts in line with industry
best practice. Development proposals for contaminated land should include remediation measures.

The Council will promote good carbon management by monitoring CO, emissions to ensure the
development is operated within the CO, emissions standards of the as-built specification and those
outlined within the Council’s Sustainable Design and Construction SPD. Measures to ensure these
standards are maintained will be monitored by the Council.

Where appropriate, other new build developments over 500 m?are encouraged to achieve higher
levels of the appropriate BREEAM standard.

For reference to the policy text above, since the publication of the Royal Borough of Kingston Upon
Thames’ Core Strategy Document in April 2012, the Code for Sustainable Homes was formally wound
down following a technical housing standard review. This was announced by the Ministerial
Statement by Rt. Honourable Eric Pickles on 25" March 2015 and the Government withdrew the
Code for Sustainable Homes on 22" April 2015.

Policy DM2 - Low Carbon Development: The development of energy generating infrastructure will
be fully encouraged by the Council providing that any opportunities for generating heat
simultaneously with power are fully exploited.

Residential Design Supplementary Planning Document (SPD)

3.33

The Royal Borough of Kingston Upon Thames’ Residential Design SPD document was adopted in
July 2013. The following policies are considered relevant to this Statement:

15
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3.34

3.35

Policy Guidance 3 - Sustainable Design: Developers are
encouraged to exceed statutory requirements as set out in London
Plan policy 5.3, the Mayor’s Housing SPG, and in Core Strategy
Policies DM1 and DM3 with particular attention given to:

> Minimising energy and CO, emissions;
> Efficient use of natural resources (including water);

> Design of streets and siting of buildings;

> Optimising building density;

> Incorporation of green/blue infrastructure.
Adopted - July 2013 Rﬁﬁ\lﬁ
Since the publication of the Royal Borough of Kingston Upon TR S a ~H
Thames’ Residential Design SPD in July 2013, the Code for

Sustainable Homes was formally wound down following a technical housing standard review. This

was announced by the Ministerial Statement by Rt. Honourable Eric Pickles on 25" March 2015 and

the Government withdrew the Code for Sustainable Homes on 22™ April 2015.

Summary of Policy Targets

3.36

3.37

3.38

3.39

3.40

16

Achieve 35% Regulated CO, reduction over Part L 2013 onsite.

Implement the Energy Hierarchy: Be Lean (energy efficiency); Be Clean (heating infrastructure); and
Be Green (renewable energy technologies).

Use SAP 10.0 carbon factors to determine carbon and energy savings, while ensuring compliance
with Part L 2013.

The GLA Zero Carbon Homes policy will apply to the residential units only.

The cash-in-lieu sum based on RBKUT’s £60 current cost per ton
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4. BASELINE EMISSIONS ASSESSMENT

Methodology

4.1

The GLA’s Energy Assessment Guidance document suggests using SAP 10.0 carbon emission factors
to estimate CO, performance of the proposed development. This application will follow this
approach.

Residential

4.2

4.3

4.4

4.5

The estimated energy demand for the residential portion of the development has been calculated
using Standard Assessment Procedure (SAP 2012) methodology. SAP calculated the Regulated
energy demand for residential dwellings.

SAP calculations have been carried out for representative dwelling types in Phase 1 (the detailed
component). These encompass ground, mid, and top floor flats and represent a fair aggregation of
the expected unit mix of the development.

To calculate the energy demands across the entire scheme, the illustrative accommodation
schedule has been used to extrapolate the results from the modelled units. This has been done for
both the detailed and outline parts of the application.

The Unregulated energy demands for the residential units have been calculated using the
methodology outlined in the SAP 2012 document (version 9.92 - October 2013). This calculates the
CO, emissions associated with appliances and cooking.

Non-Residential

4.6

4.7

4.8

The estimated energy demand for the non-residential elements of the development has been
calculated using Simplified Building Energy Model (SBEM) software, using the National Calculation
Method (NCM 2013 Edition). SBEM calculates the Regulated energy demands associated with hot
water, space heating and fixed electrical items, as well as Unregulated energy demands.

Sample SBEM calculations have been carried out on example units of the expected use types for the
proposed development. For the outline scheme, these are not fixed, but sample calculations have
been extrapolated to gain energy demand estimates for the whole scheme.

As discussed earlier the non-residential elements of the development are shells and as such suitable
assumptions have been applied for the purposes of this statement.

17
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Baseline Carbon Emissions

4.9 Table 5, below, shows the baseline Regulated and Unregulated CO, emissions for the development.
A summary of these calculations is shown in Appendix A. TER and BRUKL Worksheets supporting
these calculations are shown in Appendices B and D, respectively.

Table 5: Carbon Dioxide Emissions Baseline for Residential and Non-Residential Areas
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5. BELEAN: DEMAND REDUCTION

5.1 The first stage of the London Plan Energy Hierarchy is demand reduction from energy efficiency
measures. Passive design measures as well as active energy efficient design measures will go above
and beyond Part L 2013 CO, emission requirements, and aim for the new London Plan target of a
10% CO, reduction for residential areas, and 15% CO, reduction in non-residential areas at the Be
Lean stage of the Energy Hierarchy.

5.2 The fabric energy efficiency strategy should be reviewed at each detailed stage of the development,
to ensure that the most recent policy targets are being achieved.

Residential

Building Fabric

5.3 The following fabric energy efficiency targets have been assumed to estimate the energy
performance for the proposed development. This is an example of an energy strategy that will
achieve the Intend to Publish London Plan requirements:

> External wall U-values of 0.17 W/m?K (based on a wall thickness of approximately 450 mm);
> Corridor wall U-values of 0.20 W/m?K;

> Party walls to be fully filled and sealed to achieve a U-value of 0.00 W/m?K;

> Flat roof U-values of 0.13 W/mZK;

> Exposed floor U-values of 0.10 W/m?K;

> High performance double glazing with U-values of 1.30 W/m2K, a g-values between 0.45 - 0.50
depending on fagade (confirmed in the overheating assessment).

Air Tightness and Ventilation

5.4 Dwellings are likely to be fitted with an efficient Mechanical Ventilation with Heat Recovery
(MVHR) system. This provides a whole dwelling ventilation system that supplies and extracts air,

19
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reusing heat that would have been lost as illustrated EXTERNAL INTERNAL
in Figure 6. The dwelling MVHR unit is suggested to Cool air Warm
target a specific fan power (SFP) of 0.53 -0.88 W//s from outside extract air
and a heat recovery efficiency at least 84%. Heat Exchanger |
5.5 At this stage, a target design air permeability of 3 - I l
m3/hr.m*hasbeen assumed as appropriate. | I h I
5.6 Additionally, where possible, dwellings will have | |
.openaPle W|n(?|ow.s and.b.e able to nat.urally ve.zntl.late s Wt
if required. This will facilitate convective ventilation exhaust air incaming air
and night purging of heat.
Figure 4: Mechanical Ventilation with Heat Recovery
Thermal Bridging
5.7 In well insulated buildings, as much as 30% of heat loss can occur through thermal bridges, which

arise when elements are disrupted by changes in construction or penetration through the insulation

layer, as shown in Figure 5.

5.8 Part L1A places increased importance on addressing heat losses through thermal bridging. As such,
the Applicant is committed to develop a building fabric where these are minimised as far as
practical. Bespoke calculations to improve on default psi values should be targeted.

5.9 At this stage of the design it is intended that the proposed structure will be a concrete frame. Based
on this and prior experience indicative psi values that may be required for each junction are
presented in Table 6. This should be reviewed at each detailed stage of the development.

Temperature {°C)

20
=
16
14

Thermally isolated floor slab

Thermally bridged floor slab

i =
L nvOoONBO® SO

20

Figure 5: Thermal Bridges
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Table 6: Indicative Thermal Bridging Psi Value Targets

Space Heating and Hot Water

5.10 Atthe Be Lean stage, it is assumed that the heating and hot water is supplied by a communal gas
boiler network, with an efficiency of 89.5%. All homes are expected to be connected to the heat
network with Heat Interface Units (HIU).

Unregulated Energy Demands

5.11  Unregulated energy demands include energy needed for cooking and powering appliances within
the home. The energy associated with these uses are dependent on the occupant of the home and
can vary substantially. However, the Applicant is committed to ensuring that all efforts are made to
enable the residents to minimise their unregulated energy consumption.

Mitigation Against Summer Overheating

5.12 A Summer Overheating Mitigation report has been prepared for the proposed development and is
presented in Appendix E. Through the application of the cooling hierarchy overheating can be
mitigated by the application of the proposed optimised fabric, shading devices such as balconies
and an appropriate ventilation strategy maximising natural ventilation with minimum ventilation
rates guaranteed through mechanical means.
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Non-Residential

5.13  The following specification is based on the non-domestic units being considered as shells in line with
discussion in Chapter 2. This means that the specifications noted below can only be assumptions.

Building Fabric
5.14  Anexample fabric energy efficiency strategy for the non-residential units is as follows:
> External wall U-value of 0.17 W/m?2K;
> Ground floor U-value of 0.12 W/m?K;
> Exposed floor U-value of 0.14 W/m?K;
> Roof U-value of 0.12 W/mZK;

> Glazing U-value of 1.20 W/m?K, with a g-value of 0.30 and light transmittance of 0.60.
Ait tightness & Ventilation

5.15 The targeted air permeability rate at this stage is 5 m*/m2hr.

5.16 Itis expected that ventilation will be provided mechanically. The units are likely to have a specific
fan power of around 1.40 W/l/s and likely to benefit, from heat recovery of around 89% with a
summer bypass.

Lighting

5.17  The non-residential units are proposed to have high efficiency LED lighting with a luminance of 100
Im/W. It is assumed photoelectric lighting with dimming will be in perimeter zones and occupation
sensor auto on/off control will be utilised.

Metering and Controls

5.18  Sub-metering of the non-domestic units is to be applied in line with the requirements of Part L.

Heating and Hot Water

5.19 Atthe Be Lean stage, it is assumed that heating and hot water is supplied by a communal gas boiler,
with an efficiency of 91%.
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Cooling

5.20 The commercial units are small shells therefore the design team has sought to minimise cooling
requirements through the application of the cooling hierarchy. As a result of careful fabric and
window selection and efficient lighting the heat gains have been minimised. This in turn ensures that
cooling will be minimise as shown in Table 7.

5.21  Itis assumed that the cooling demands of the non-residential units are met by an Air Source Heat
Pump. The assumed efficiency of this system is a SEER of 6.5 and an EER of 4.2.

Table 7: Cooling Demands for Non-Residential Areas

Scheme Component Area weighted average non-residential cooling demand (MJ/m?)
Actual 38.1
Notional 48.7

CO. Emissions Following Be Lean Measures

5.22  Table 8, below, shows the site wide estimated Regulated CO, emissions following the Be Lean
measures outlined above. As shown, these measures result in a CO, emissions reduction of 13% over
Part L 2013 baseline for residential development, and 20% for non-residential development, which
complies with Intend to Publish London Plan policy.

5.23  Asummary of these calculations is shown in Appendix A. DER worksheets and BRUKL to support
these calculations are shown in Appendices C and D, respectively.
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Table 8: Regulated Carbon Dioxide Emissions at Be Lean Stage

5.24  Table 9, below, shows the total energy demand (MWh/year) for each building use of the proposed
development. This is the delivered energy requirement at point of use and is assuming both the
detailed and outline parts of the scheme are included.

Table 9: Energy demand following energy efficiency measures (MWh/year)

5.25 Table 10 and Appendix A demonstrates the fabric energy efficiency attained by the proposed design.
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Table 10: Fabric Energy Efficiency

Design Fabric Energy

Target Fabric Energy Effici | i
Efficiency (kWh/m?/year) iciency s
(kWh/m?/year)
Development Total 47.16 41.16 13

Whole Life Cycle Assessment
5.26  AWhole Life Cycle Carbon Assessment has been undertaken to give early consideration of how to

minimise embodied carbon in the construction of the development. The report can be found in
Appendix F.
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6. BE CLEAN: HEATING INFRASTRUCTURE

6.1

In line with the current London Plan Policy 5.6 and the Intend to Publish London Plan Policy SI3
(Energy Infrastructure), the heating and hot water provision has been considered in line with the
following heating hierarchy from SI 3:

> Connect to local existing or planned heat networks;
> Use zero-emission or local secondary heat sources (in conjunction with heat pump, if required);
> Use low-emission combined heat and power (CHP);

> Use ultra-low NOx boilers.

Connect to local existing or planned heat networks

6.2 The proposed development is within proximity of a planned heat network. Following the hierarchy
mentioned above, this opportunity was considered in detail.

6.3 The planned Royal Borough of Kingston Upon Thames (RBKUT) district wide network (DEN) is in the
advanced stages of its design having completed initial feasibility and having received additional
grant funding to complete wider detailed technical studies.

6.4 The applicant’s design team have engaged with the RBKUT DEN for the purposes of promoting an
enabling environment for the connection to the network.

RBKUT DEN

6.5 The RBKUT DEN is designed to utilise heat from a local water facility on the Hogsmill river. Currently
the wastewater from this facility is leading to higher water temperatures in the local environment.
This excess heat can be used to provide renewable heat with the use of water source heat pumps.
The heat source is south of the development beyond the cemetery.

6.6 Following consultation with the RBKUT DEN, they have confirmed that the Cambridge Road Estate is
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Table 11: RBKUT DEN parameter

(2]

i Discussions with the RBKUT DEN have suggested that 99% of the annual heat requirements for the
development can be provided. A 100% guarantee is not available because the RBKUT have outlined
that they will not be providing any back up heating plant and will therefore require downtime for the
purposes of proactive maintenance. As a result, full peak capacity plant would be required on site.

(2]

.8 To produce the remaining heat, a central Energy Centre at the base of Block E is proposed, see
Figure 6 and Appendix G. The following spatial parameters have been provided following
consultation with the building services engineers appointed at this stage of the works. It is expected
that the dimensions will be sufficient for the proposed heat strategy.

> Area: 449 m?
> Average height:3.75m

> Maximum height: 5.15m

(2]

9 Through discussions with RBKUT, it is expected that the RBKUT DEN heat costs would be
competitive with an onsite alternative. As an early estimate that will be developed further, variable
heat costs could be around 6 p/kWh. It should be noted that the financial model that will be utilised
for the RBKUT DEN is still to be fully developed. As this develops, greater clarity will be realised in
terms of the associated heat costs. It would be expected that the fixed charges would be in
alignment with the discussions provided by the Heat Trust.

(2]

.10  Figure 7 and Appendix H shows the district heat network for the development, which will distribute
heat from the energy centre in Block E to the rest of the development. It is expected that the heat
loss associated with the heat network will be calculated in line with CIBSE CP1: Heat Networks code
of practice for the UK. At this stage of the design, the heat loss has been demonstrated to be less
than 25% of delivered heat.

27



‘%’ HODKINSON

6.11  Asconsulted, and agreed, with the GLA and RBKUT this energy centre will house gas boilers capable
[so act as the

ngers.

of delivering the required heat for the entire development. This energy centre will a
central location for connecting to the RBKUT DEN with the use of a plate heat excha

6.12  Itis estimated that 6.8 MW of gas boilers capacity will be required to produce the required heat for
the development. Figure 8 and Appendix H provides an indicative plant room layout for the strategy
described. The heat generated will be predominantly for the dwellings and potentially for the
commercial units. The commercial units are small and are shells. As such they could be offered an
opportunity to connect but for the purposes of this energy statement are not considered to connect

to the heat network.

Stopo
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)

Figure 6: Block E energy centre plan and section courtesy of Patel Taylor
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Figure 7: Cambridge Road Estate Heat Network with DEN connection courtesy of AWA Building Services
Consultants
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6.13

6.14

30

Figure 8: Indicative Block E energy centre layout courtesy of AWA Building Services Consultants

The RBKUT DEN is not able to verify the timings for completing works and providing a connection.
Therefore, to maximise the opportunity for connecting to the RBKUT DEN a mean time solution is
proposed. The deadline for confirming connection to the RBKUT DEN would be expected to be up to
a year before development completion.

The mean time solution is currently expected to utilise the proposed gas boilers until a connection
to the RBKUT DEN is presented or confirmed as not possible. To facilitate this connection a safe
guarded route for the RBKUT DEN through the development is considered as described by Figure 9
and in greater detail within the parameter plans provided by Patel Taylor.
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T

Figure 9: Safe guarded route for RBKUT DEN courtesy of Patel Taylor

Alternative heating strategy

6.15

6.16

6.17

6.18

If the RBKUT DEN connection is not possible, the alternative heating strategy is proposed as a heat
pump led solution. This has been considered and expected to be a heat pump led solution. As
discussed above, this alternative strategy would not be expected to be installed unless the RBKUT
DEN were to be ruled out within the development’s last year of completion.

In line with the hierarchy discussed earlier, the proposed alternative strategy maximises the
opportunity to connect to the planned wider heat network. At this stage, the preferential alternative
heating strategy would be led by air source heat pumps and supported by gas boilers.

An air source heat pump (ASHP) led heating strategy has an ability to be a plug and use technology
without requirement for significant alteration to building design or hinderance to connecting to
wider network. This technology provides flexibility for the last phases considered in the outline for
use to hold the external plant required for the development. This plant could be located on the roof
of future blocks and directed back to the central energy centre in Block E. Potential blocks for this
are shown in Figure 10 and in Appendix I.

Figure 10 and in Appendix | further demonstrates the safe guarded routes that would allow heat
from the ASHP to be directed back to the Block E energy centre for providing heat to the
development, should the alternative strategy be required.
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Figure 10: Indicative roof plant areas for the alternative strategy and safe guarded route back to energy centre
courtesy of AWA Building Services Consultants

6.19  The following spatial parameters of the energy centre are expected to be sufficient for the proposed
heat strategy and the alternative should the proposed strategy not be possible.

> Area: 449 m?
> Average height: 3.75m
> Maximum height: 5.15 m

6.20 Inaddition to this, it is expected that the alternative energy strategy will require circa 260 m? of roof
space for the ASHP plant.

6.21  Figure 11 provides an indicative energy centre layout for the alternative energy strategy.
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Figure 11: Indicative energy centre layout for the alternative strategy courtesy of AWA Building Services
Consultants

6.22  Table 12 provides an estimated of the plant requirements should the alternative heating strategy be
required.
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Table 12: Alternative heating strategy parameter

(2]

.23 Adevelopment led heat pump heating strategy would require a greater proportion of heat from the
gas boilers. This is a result of the technological constraints associated with air source heat pumps
such as efficiency, and reliance on a variable heat source, air. As a result, it would only be expected
to achieve the 35% on site requirements.

CO. Emissions Following Be Clean Measures

(]

.24 Table 13 shows the site wide Regulated CO, emissions of the development after the connection to
the RBKUT DEN with on-site gas fired boilers as detailed above. A 60% reduction is now anticipated
over the base case. Through measures at Be Clean, the mandatory reduction of 35% through onsite
measures has been accomplished

2]

.25  Asummary of these calculations can be found in Appendix J. Full DER worksheets for the Be Clean
stage can be found in Appendices K.
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Table 13: Regulated Carbon Dioxide Emissions at Be Clean Stage
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7. BE GREEN: RENEWABLE ENERGY

7.1 The Be Green stage of the London Plan Energy Hierarchy seeks for renewable energy technologies to
be specified to provide, where feasible, a reduction in expected CO, emissions.

7.2 The development achieved the requirements of the London Plan because of the measures described
in Be Clean. However, in line with good practice and Policy Sl 2, the feasibility and maximisation of
several renewable technologies have been considered and outlined below.

Biomass

7.3 Biomass boilers generate heat on a renewable basis as they are run on biomass fuel which is virtually
carbon neutral.

7.4 Biomass boilers are best suited to supply the base heating demand of the development. This would
conflict with the proposed heat strategy of connecting to the wider heat network. Further Biomass
boilers also require storage and regular fuel deliveries, which would likely be delivered by heavy
good vehicles which will have a negative impact on local air quality.

7.5 It has therefore been concluded that biomass is not the most suitable technology.

Wind Turbines

7.6 Urban rooftop wind turbines do not generally perform sufficiently to well to warrant their
installation, due to the low and turbulent wind conditions present. They are therefore likely to
remain technically unfeasible.

1.7 It has therefore been concluded that wind turbines are not a suitable technology for this site.

Heat Pumps

7.8 Heat pumps reduce energy consumption and replace gas as the heating fuel with electricity. They
can offer substantial reductions in CO, emissions. The only natural sources of heat by the
development are ground and air.

7.9 Ground Source Heat Pumps (GSHP) require extensive groundworks and have considerable upfront
capital cost and design considerations. A GSHP is not appropriate for this application as it would
preclude connection to the RBKUT DEN. It has therefore not been considered for this application to
ensure priority is placed on connecting to the planned heat network.

7.10  Air Source Heat Pumps (ASHP) can be a more economical alternative. This technology was discussed
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as a part of Be Clean as a part of the alternative energy strategy, with its potential impact
demonstrated in Appendix Q.
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The technology is a practical and a well-recognised technology for commercial units. As explained in
‘Be Clean’ the commercial units are small and as shells could be offered to connect to the heat
network, however as described in the GLA Energy Assessment Guidance they would not be expected
to do so. ASHPs are therefore proposed, as a part of this assessment, to provide the heating demand
of the non-residential development in the event they do not connect. It is assumed that the heat
pumps will have a SCOP of 4.50.

Solar Photovoltaics (PV)

7.12

7.13

7.14

7.15

PV panels generate electricity from solar radiation. The generating potential of PV panels is
dependent on the availability of roof space and ensuring that they are not overshaded.

There are several roof spaces which are flat and available for the installation of PV. The electricity
generated from the PV is expected to be connected back to the landlord supply.

Within Phase 1 (the detailed component), the upper roof levels of Blocks B, C, and E could be utilised
for solar PV where they are not shaded. Indicative plans showing suggested locations for solar PV are
shown in Figure 12 and Appendix L. Allowing for sufficient spacing between panels, maintenance
access and amenity space, it is estimated that 55 kWp of solar PV could be provided within Phase 1.
Based on the SAP 2012 methodology this is expected to generate circa 41 MWh of electricity
annually.

Based on the current outline a rudimentary estimate based on Phase 1 can be applied to determine
the impact of PV across the entire development. Though a detailed assessment of the availability for
solar PV for future phases should be considered at the time of each Reserved Matters Application, at
this time an estimate of up to 210 kWp for the outline is potentially feasible.

37



Nw‘ HODKINSON

Figure 12: Indicative roof plan with PV area maximised

CO. Emissions Following Be GreenMeasures

7.16  Table 14, below, shows the expected Regulated CO, emissions following the inclusion of the
proposed Be Green measures. A summary of these results can be found in Appendix N with full DER

worksheets and BRUKL in Appendix N and O respectively. As shown, these result in a total 62%
reduction over the Be Lean stage.
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Table 14: Regulated Carbon Dioxide Emissions at Be Green Stage
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8.1

8.2

8.3

8.4

8.5

40

BE SEEN: ENERGY MONITORING

The Intend to Publish London Plan introduces a fourth stage to the energy hierarchy; the Be Seen
stage, which proposes monitoring and reporting of the actual operational energy performance of
major developments for at least five years.

An effectively implemented post-construction monitoring regime can have several benefits including
environmental (e.g. reduced grid infrastructure strain, carbon emissions reduction) and socio-
economic (e.g. reduced occupants bills and raised awareness around energy use).

The Be Seen stage aims to monitor that the actual energy and carbon performance of buildings is
aligned with the estimate figures. This is expected to assist with achieving a zero-carbon London.

The full details of this stage are still to be consulted on and therefore have not been transposed into
policy. However, standard monitoring of the Energy Centre and heat network will be undertaken
during operation. It is expected that the following will be metered:

> Gas, electricity, and water used in the Energy Centre;
> Heat leaving the Energy Centre;

> Heat entering each block;

> Final customer heat consumption.

The metering and controls strategy will be further developed during the detailed design process.
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9. ZERO CARBON HOMES

9.1

9.2

9.3

9.4

9.5

London Plan policy requires that all major residential developments are subject to an additional
offset payment to meet a 100% reduction in Regulated CO, emissions to achieve the standard of Zero
Carbon. This payment is made to the local borough’s Carbon Offsetting Fund and is expected to be
allocated to carbon reduction savings elsewhere in the borough.

There is currently no requirement for non-residential development to meet the Zero Carbon target.

The current adopted GLA carbon offsetting policy sets the offset payment price for residential
development at £60 per tonne of Regulated CO, per year, for a period of 30 years.

The estimated remaining residential Regulated CO, emissions after the Be Lean, Be Clean and Be
Green stages are described below in Table 15 for detailed, outline and entire development.

These calculations should be refined at each detailed stage of the development.

Table 15 Shortfall in Regulated Carbon dioxide emission savings (TCO,)
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10.

10.1

10.2

10.3

10.4

10.5

10.6

42

SUMMARY

The purpose of this Energy Statement is to demonstrate the commitments, key measures and CO,
reductions identified at each stage of the energy strategy for the proposed Cambridge Road Estate
development in the Royal Borough of Kingston Upon Thames.

This energy strategy has been formulated following the London Plan Energy Hierarchy: Be Lean, Be
Clean and Be Green. The objective in the formulation of the strategy is to maximise the reductions in
CO, emissions through the application of this Hierarchy with a cost-effective approach that is
technically appropriate.

The development summarised in this application concerns:

> Hybrid Outline Planning Application for a mixed use development, including demolition of
existing buildings and erection of up to 2,170 residential units (Use Class C3), 290 m? of flexible
office floorspace (Use Class E), 1,395 m? of flexible retail/commercial floorspace (Use Class E/Sui
Generis), 1,250 m? community floorspace (Use Class F2);

> Detailed permission is sought for access, layout, scale, appearance and landscaping of Phase 1
for erection of 452 residential units (Use Class C3), 1,250 m? community floorspace (Use Class F2),
290 m? of flexible office floorspace (Use Class E), 395 m? of flexible retail/commercial floorspace
(Use Class E/Sui Generis), new publicly accessible open space and associated access, servicing,
parking, landscaping works including tree removal, refuse/recycling and bicycle storage, energy
centre and works.

Following an examination of both local and national policy requirements, it has been determined
that the proposed development is to target a reduction in CO, emissions of 35% beyond a
determined Part L 2013 baseline case on site. For the purposes of this Energy Statement the SAP 10.0
carbon factors are to be utilised.

Arange of Be Lean energy efficiency measures are proposed for the dwellings and Non-residential
areas. This is in line with the London Plan Energy Hierarchy. They enable the proposed elements to
meet the 10% and 15% improvement required from the residential and non-residential baseline
cases, respectively, through energy efficiency alone. They further achieve the proposed
requirements of the Draft London Plan by meeting the targeted energy efficiency requirements for
this stage.

In accordance with the Energy Hierarchy, the feasibility of heating infrastructure as a Be Clean
measure has also been carefully examined. Following a site analysis, a site wide heating network
with a plant room located at the base of Block E will be present. This is to enable the connection to
the wider heat network that is being developed by the Royal Borough of Kingston Upon Thames.
This heat network is expected to utilise heat pumps for heat generation. This development is
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intended to be the anchor site and is likely to be connected to this wider network. This achieves the
onsite carbon reductions (35%) required by Policy SI 2 of the Intend to Publish new London Plan.

In accordance with the Energy Hierarchy, the relevant Be Green renewable energy generating
technologies have been evaluated. In line with Policy SI 2 renewables have been maximised through
the application of low carbon heating and where safely and practicably feasible, application of
photovoltaics.

The proposed design for the development will enable it to reduce its CO, emissions and go beyond
the requirements of the London Plan representing a high level of sustainable design.

The onsite carbon emission reductions required by the London Plan have been achieved. The
remaining carbon emissions are described in Table 4.

The tables below demonstrate the reduction in Regulated and Total CO, reductions after each stage
of the Energy Hierarchy showing energy policy requirements have been achieved. They are based on
SAP 10.0 carbon factors.

Table 16: Residential Carbon Dioxide Emissions and Savings after each stage of the Energy H
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Table 17: Non- Residential Carbon Dioxide Emissions and Savings after each stage of the Energy

Hierarchy
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Table 19 Shortfall in Regulated Carbon dioxide emission savings (TCO,)
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Appendix A CO2 Emissions Summary - Be Lean



The applicant should complete all the light blue cells including information on the 'be lean' energy consumption figures, the 'be lean' DER, the DFEE and the regulated energy demand of the 'be lean' scenario.

DO R 0 PTION AND CO2 ANA DO R » AND DATA
VALIDATION CHECK REGULATED ENERGY CONSUMPTION PER UNIT (kWh p.a.) - 'BE LEAN' SAP DER WORKSHEET REGULATED CO2 EMISSIONS PER UNIT (kgCO2 p.a.) REGULATED CO2 EMISSIONS PER UNIT Fabric Energy REGULATED ENERGY DEMAND PER UNIT PER ANNUM (kWh p.a.)
Unit identifier 1l Total area Efficiency (FEE)
(e.g. plot floor area Number of  represented Calculated DER Worksheet |[ Space Heating Fuel type Domestic Hot Fuel type Lighting Auxiliary Cooling Space Heating Domestic Hot Lighting Auxiliary Cooling 2012 CO2 Space Heating Domestic Hot Lighting Auxiliary Cooling SAP10 CO2 Calculated Dwelling Fabric | Space Heating Domestic Hot Lighting Auxiliary Cooling
number, dwelling (m2) units by model DER 2012 DER 2012 Space Heating Water Domestic Hot Water emissions €02 emissions Water €02 emissi €02 emissi €02 emissi issi DER SAP10 Energy Efficiency (kWh p.a.) Water (kWh p.a.) (kWh p.a.) (kWh p.a.)
type etc.) (m?) (kgCO2 / m2) (kgCO2 / m2) Water (kg€co2 p.a.) (kgCco2 p.a.) €02 emissions (kg€co2 p.a.) (kg€co2 p.a.) (kgCco2 p.a.) (kgco2 p.a.) (kg€o2 / m2) (DFEE) (kWh/m?) (kWh p.a.)
(kg€co2 p.a.)
DER Sheet DER Sheet Select fuel type DER Sheet Select fuel type DER Sheet DER Sheet DER Sheet
(Row 384) [(Row 307a) + [(Row 310a) + Row 332 (Row 313 +331) Row 315
(Row 367a x (Row 367a x
0.01)] 0.01)]

1B2P - Ground Flo 51.12 17 869.04 17.5 17.5 1468.815642 Natural Gas 1763.843575 Natural Gas 246.61 130.8446 317 381 128 68 894 308 370 57 30 767 15.0 4419359212 1,469 1,764 247 131

1B2P - Mid Floor 50.88 131 6665.28 16.2 16.2 1157.631285 Natural Gas 1760.73743 Natural Gas 247.99 127.6856 250 380 129 66 825 243 370 58 30 700 13.8 39.61558444 1,158 1,761 248 128

1B2P - Top Floor B 50.32 17 855.44 16.9 16.9 1290.100559 Natural Gas 1753.50838 Natural Gas 244.38 127.6231 279 379 127 66 850 271 368 57 30 726 144 41.94122884 1,290 1,754 244 128

2B3P - Top Floor B 64.62 53 3424.86 19.5 19.5 2756.603352 Natural Gas 1932.927374 Natural Gas 290.37 187.7927 595 418 151 97 1,261 579 406 68 44 1,096 17.0 54.95205384, 2,757 1,933 290 188

2B4P - Mid Floor 73.74 106 7816.44 14.4 14.4 1660.960894 Natural Gas 2031.396648 Natural Gas 325.11 180.4729 359 439 169 94 1,060 349 427 76 a2 893 121 38.10234839 1,661 2,031 325 180

2B4P - Mid Floor B 74 106 7844 14.1 14.1 1528.011173 Natural Gas 2033.932961 Natural Gas 325.04 199.6414 330 439 169 104 1,042 321 427 76 a7 870 11.8 36.50798889 1,528 2,034 325 200

3B4P - Top Floor 72.42 4 289.68 16.0 16.0 2143.407821 Natural Gas 2018.24581 Natural Gas 32059 181.8032 463 436 166 94 1,160 450 424 75 a2 991 13.7 44.18403989 2,143 2,018 321 182

3B5P - Ground Flo 104.07 4 416.28 15.0 15.0 3292.793296 Natural Gas 2224.614525 Natural Gas 425.01 285.0893 711 481 221 148 1,560 691 467 99 66 1,324 12.7 44.76788586 3,293 2,225 425 285

3B6P - Top Floor 94.73 7 663.11 15.4 15.4 2967.452514 Natural Gas 2185.575419 Natural Gas 408.17 260.6134 641 472 212 135 1,460 623 459 95 61 1,238 131 4422994758 2,967 2,186 408 261

4P8P - Duplex 129.44 7 906.08 12.8 12.8 3309.117318 Natural Gas 2276.949721 Natural Gas 476.33 397.9946 715 492 247 207 1,660 695 478 111 93 1,377 10.6 38.18792267 3,309 2,277 476 398

Sum 29,750 452 29,750 155 - 748,363 m 134,313 77,844 0 161,646 188,359 69,708 40,401 0 460,114 157,156 183,126 31,295 18,138 0 389,715 131 40.54 748,363 872,031 134,313 77,844 0

NON-DOMESTIC ENERGY CONSUMPTION AND CO2 ANALYSIS

NON-DOMESTIC ENERGY DEMAND

Total area VALIDATION CHECK REGULATED ENERGY CONSUMPTION BY END USE (kWh/m? p.a.) 'BE LEAN' BER - SOURCE: BRUKL OUTPUT LATED ENERGY CONSUMPTION BY FUEL TYPE (kWh/m? p.a.) 'BE LEAN' BER - SOURCE: BRUKL.INP or *SIM.CS
i Areaperunit Numberof represented
Building Use () units by model | Caleulated BRUKL ’ DomesticHot ~ Fuel type - " ) ) 2012 02
) BER 2012 BER 2012 Space Heating Fuel type Water Domestic Hot Lighting Auxiliary Cooling Natural Gas Grid Electricity emissions.
[m’ 2 il 2 2 2
(keco2/m2)  (kecoz/ma) | "Wh/m®p-a) Space Heating (kWh/m? p.a) Water (kWh/m?p.a)  (kWh/m?p.a)  (kWh/m?p.a.)  — (kg€o2 p.a.)
Commercial 1935 1 2474.4 8.8 8.8 11.1 Natural Gas 0.46 Natural Gas 7.72 2.23 2.29 12 12 17,124
Sum 1,935 1 2,474 1.3

SITE-WIDE ENERGY CONSUMPTION AND CO2 ANALYSIS

REGULATED ENERGY CONSUMPTION

Natural Gas

Grid Electricity

Rttt i Ol i i idadidadisidisid

12

12

Calculated
Use Total Area (m?) BER 2012 . i
(kg€o2/ m2) Space Heating D""";:::_H‘“ Lighting Auxiliary Cooling
(kWh p.a.) Whpa) (kWh p.a.) (kWh p.a.) (kWh p.a.)
Sum 32,225 15.0 - 769,842 149,251 82,159 4,431

REGULATED CO2
EMISSIONS
2012 CO2

emissions
(kg€O2 p.a.)

REGULATED CO2 EMISSIONS PER UNIT

SAP10 CO2
emissions
(kg€O2 p.a.)

BRUKL
BER SAP10
(kgco2 / m2)

10,216

53

REGULATED ENERGY DEMAND PER UNIT PER ANNUM (kWh p.a.)

REGULATED CO2 EMISSIONS
SAP10 CO2 Calculated
emissions BER SAP10
(kgCO2 p.a.) (kgC02 / m2)
402,779 125

Space Heating D""";:::_H‘“ Lighting Auxiliary Cooling
(kWh p.a.) (Whpa) (kWh p.a.) (kWh p.a.) (kWh p.a.)

21479 | 890 [ 1938 [ 4315 [ a3

‘\\?‘
21,479 890 14,938 4,315 4,431
REGULATED ENERGY DEMAND PER UNIT PER ANNUM (kWh p.a.)

& Space Heating D""";:::_H‘“ Lighting Auxiliary Cooling
(kWh p.a.) (Whpa) (kWh p.a.) (kWh p.a.) (kWh p.a.)

769,842 872,921 149,251 82,159 4,431




The applicant should complete all the light blue cells including information on the 'be lean' energy consumption figures, the 'be lean' DER, the DFEE and the regulated energy demand of the 'be lean' scenario.

DO R o PTION AND CO2 ANA DO R D AND DATA
VALIDATION CHECK REGULATED ENERGY CONSUMPTION PER UNIT (kWh p.a.) - 'BE LEAN' SAP DER WORKSHEET REGULATED CO2 EMISSIONS PER UNIT (kgCO2 p.a.) REGULATED CO2 EMISSIONS PER UNIT Fabric Energy REGULATED ENERGY DEMAND PER UNIT PER ANNUM (kWh p.a.)
Unit identifier 1l Total area Efficiency (FEE)
(e.g. plot floor area Number of  represented Calculated DER Worksheet |[ Space Heating Fuel type Domestic Hot Fuel type Lighting Auxiliary Cooling Space Heating Domestic Hot Lighting Auxiliary Cooling 2012 CO2 Space Heating Domestic Hot Lighting Auxiliary Cooling SAP10 CO2 Calculated Dwelling Fabric | Space Heating Domestic Hot Lighting Auxiliary Cooling
number, dwelling (m2) units by model DER 2012 DER 2012 Space Heating Water Domestic Hot Water emissions €02 emissions Water €02 emissi €02 emissi €02 emissi issi DER SAP10 Energy Efficiency (kWh p.a.) Water (kWh p.a.) (kWh p.a.) (kWh p.a.)
type etc.) (m?) (kgCO2 / m2) (kgCO2 / m2) Water (kgCo2 p.a.) (kgCco2 p.a.) €02 emissions (kgCco2 p.a.) (kg€co2 p.a.) (kg€co2 p.a.) (kg€co2 p.a.) (kg€o2 / m2) (DFEE) (kWh/m?) (kWh p.a.)
(kg€co2 p.a.)
DER Sheet DER Sheet Select fuel type DER Sheet Select fuel type DER Sheet DER Sheet DER Sheet
(Row 384) [(Row 307a) + [(Row 310a) + Row 332 (Row 313 +331) Row 315
(Row 367a x (Row 367a x
0.01)] 0.01)]

1B2P - Ground Flo 51.12 71 869.04 17.5 17.5 1468.815642 Natural Gas 1763.843575 Natural Gas 246.61 130.8446 317 381 128 68 894 308 370 57 30 767 15.0 4419359212 1,469 1,764 247 131

1B2P - Mid Floor 50.88 566 6665.28 16.2 16.2 1157.631285 Natural Gas 1760.73743 Natural Gas 247.99 127.6856 250 380 129 66 825 243 370 58 30 700 13.8 39.61558444 1,158 1,761 248 128

1B2P - Top Floor B 50.32 71 855.44 16.9 16.9 1290.100559 Natural Gas 1753.50838 Natural Gas 244.38 127.6231 279 379 127 66 850 271 368 57 30 726 144 41.94122884 1,290 1,754 244 128

2B3P - Top Floor B 64.62 178 3424.86 19.5 19.5 2756.603352 Natural Gas 1932.927374 Natural Gas 290.37 187.7927 595 418 151 97 1,261 579 406 68 44 1,096 17.0 54.95205384, 2,757 1,933 290 188

2B4P - Mid Floor 73.74 356 7816.44 14.4 14.4 1660.960894 Natural Gas 2031.396648 Natural Gas 325.11 180.4729 359 439 169 94 1,060 349 427 76 a2 893 121 38.10234839 1,661 2,031 325 180

2B4P - Mid Floor B 74 356 7844 14.1 14.1 1528.011173 Natural Gas 2033.932961 Natural Gas 325.04 199.6414 330 439 169 104 1,042 321 427 76 a7 870 11.8 36.50798889 1,528 2,034 325 200

3B4P - Top Floor 72.42 41 289.68 16.0 16.0 2143.407821 Natural Gas 2018.24581 Natural Gas 320.59 181.8032 463 436 166 94 1,160 450 424 75 a2 991 13.7 44.18403989 2,143 2,018 321 182

3B5P - Ground Flo 104.07 41 416.28 15.0 15.0 3292.793296 Natural Gas 2224.614525 Natural Gas 425.01 285.0893 711 481 221 148 1,560 691 467 99 66 1,324 12.7 44.76788586 3,293 2,225 425 285

3B6P - Top Floor 94.73 19 663.11 15.4 15.4 2967.452514 Natural Gas 2185.575419 Natural Gas 408.17 260.6134 641 472 212 135 1,460 623 459 95 61 1,238 131 4422994758 2,967 2,186 408 261

4P8P - Duplex 129.44 19 906.08 12.8 12.8 3309.117318 Natural Gas 2276.949721 Natural Gas 476.33 397.9946 715 492 247 207 1,660 695 478 111 93 1,377 10.6 38.18792267 3,309 2,277 476 398

Sum 111,593 1,718 29,750 a1 - 2,819,191 505,737 291,025 0 608,945 712,017 262,477 151,082 0 460,114 592,030 692,238 117,837 67,809 0 389,715 3.5 40.69 2,819,191 3,296,373 505,737 291,025 0

NON-DOMESTIC ENERGY CONSUMPTION AND CO2 ANALYSIS

REGULATED CO2 EMISSIONS PER UNIT

Natural Gas Grid Electricity

Rt iiitiiiiiisiias O ik i idadididisidisid

12 12

Total area VALIDATION CHECK REGULATED ENERGY CONSUMPTION BY END USE (kWh/m? p.a.) 'BE LEAN' BER - SOURCE: BRUKL OUTPUT LATED ENERGY CONSUMPTION BY FUEL TYPE (kWh/m? p.a.) 'BE LEAN' BER - SOURCE: BRUKL.INP or *SIM.CS
_— Areaperunit Numberof represented
Building Use () units by model | Caleulated BRUKL : DomesticHot ~ Fuel type o " ) ) 2012 02
) BER 2012 BER 2012 Space Heating Fuel type Water Domestic Hot Lighting Auxiliary Cooling Natural Gas Grid Electricity emissions
[m'’ 2 il 2 2 2
(keco2/m2)  (kecoz/ma) | Wh/m®pa) Space Heating (kWh/m? p.a) Water (kWh/m?p.a)  (kWh/m?pa)  (kWh/m?p.a.) e — (kg€o2 p.a.)
Commercial 1000 1 2474.4 8.8 8.8 11.1 Natural Gas 0.46 Natural Gas 7.72 2.23 2.29 12 12 8,850
Sum 1,000 1 2,474 219 “

SITE-WIDE ENERGY CONSUMPTION AND CO2 ANALYSIS

REGULATED ENERGY CONSUMPTION

Calculated
Use Total Area (m?) BER 2012 . i
(kg€o2/ m2) Space Heating D""";:::_H‘“ Lighting Auxiliary Cooling
(kWh p.a.) (Whpa) (kWh p.a.) (kWh p.a.) (kWh p.a.)
Sum 32,225 15.0 - 2,830,291 513,457 293,255 2,290

2012 CO2
emissions
(kg€O2 p.a.)

REGULATED CO2
EMISSIONS

sAP10C02 BRUKL
emissions BER SAP10
(kg€O2 p.a.) (kgc02 / m2)
5,280 53

REGULATED CO2 EMISSIONS
SAP10 CO2 Calculated
emissions BER SAP10
(kgCO2 p.a.) (kgC02 / m2)
402,779 125

‘\\P

™

NON-DOMESTIC ENERGY DEMAND

REGULATED ENERGY DEMAND PER UNIT PER ANNUM (kWh p.a.)

Space Heating D""";:::_H‘“ Lighting Auxiliary Cooling
(kWh p.a.) (Wh pa) (kWh p.a.) (kWh p.a.) (kWh p.a.)
1,100 | 460 [ 72720 [ 2230 [ 229
11,100 460 7,720 2,230 2,200

REGULATED ENERGY DEMAND PER UNIT PER ANNUM (kWh p.a.)

Space Heating D""";:::_H‘“ Lighting Auxiliary Cooling
(kWh p.a.) (Whpa) (kWh p.a.) (kWh p.a.) (kWh p.a.)
2,830,291 3,296,833 513,457 293,255 2,290
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TER Worksheet
Design - Draft

NHER

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

Assessor name Miss Nimco Ali Assessor number 9526
Client Last modified 30/09/2020
Address 1B2P, Kingston upon Thames, KT1
Area (m?) Average storey Volume (m?3)
height (m)

Lowest occupied (1a) x 2.50 (2a) = (3a)
Total floor area (1a) + (1b) + (1c) + (1d)...(1n) = (4)
Dwelling volume (3a) + (3b) + (3¢) + (3d)...(3n) = (5)

2. Ventilation rate

m? per hour

Number of chimneys |I| x40 = |I| (6a)
Number of open flues |I| x 20 = |I| (6b)
Number of intermittent fans x10= (7a)
Number of passive vents |I| x10 = |I| (7b)
Number of flueless gas fires |I| x40 = |I| (7¢)

Air changes per
hour

Infiltration due to chimneys, flues, fans, PSVs (6a) + (6b) + (7a) + (7b) + (7c) = +(5) = (8)
If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Air permeability value, 50, expressed in cubic metres per hour per square metre of envelope area (17)
If based on air permeability value, then (18) = [(17) + 20] + (8), otherwise (18) = (16) (18)
Number of sides on which the dwelling is sheltered (19)
Shelter factor 1-[0.075 x (19)] = (20)
Infiltration rate incorporating shelter factor (18) x (20) = (21)

Infiltration rate modified for monthly wind speed:
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Monthly average wind speed from Table U2

| 500 | 500 | 490 | 440 | 430 | 380 | 380 | 370 | 400 | 430 | 450 | 470 |(22)
Wind factor (22)m + 4

| 1228 | 125 | 123 | 110 | 108 | o095 | 095 | 093 | 100 | 108 | 113 | 118 |(22a)

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

| 048 | 047 | 046 | 041 | 040 | 036 | 036 | 035 | 038 | 040 | 042 | 044 |(220)

Calculate effective air change rate for the applicable case:
If mechanical ventilation: air change rate through system N/A (23a)
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h (23¢)

d) natural ventilation or whole house positive input ventilation from loft

| o61 | o061 | o061 | 059 | 058 | o056 | 056 | 056 | 057 | 058 | 059 | o060 |(24d)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in (25)

| o61 | o061 | o061 | 059 | 058 | o056 | 056 | 056 | 057 | 058 | 059 | o060 |(25)

BSI URN: 1B2P - Ground Floor version 12
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3. Heat losses and heat loss parameter

Element Gross Openings Net area U-value A x UW/K K-value, A XK,
area, m? m? A, m? W/m?K kJ/m2.K ki/K
Window | 818 | x| 133 |=| 1084 | (27)
Door | 180 |x| 100 |=| 180 | (26)
Ground floor | 5112 | x| 013 |=| 665 | (28a)
External wall | 4640 | x| o018 |=| 835 | (29a)
Party wall | 1780 | x| 000 |=| o000 | (32)
Total area of external elements SA, m? (31)
Fabric heat loss, W/K = 5(A x U) (26)...(30) + (32) = (33)
Heat capacity Cm = 3 (A x k) (28)...(30) +(32) +(32a)...(32¢) = N/A (34)
Thermal mass parameter (TMP) in kJ/m2K (35)
Thermal bridges: (L x W) calculated using Appendix K (36)
Total fabric heat loss (33) +(36) = (37)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

| 2593 | 2575 | 2556 | 2469 | 2453 | 2378 | 2378 | 2364 | 2407 | 2453 | 2486 | 2520 |(39)
Heat transfer coefficient, W/K (37)m + (38)m

| 6106 | 6087 | 6069 | 59.82 | 5966 | 5891 | 5891 | 5877 | 59.20 | 59.66 | 59.99 | 60.33 |

Average = 5(39)1...12/12 = 59.82 (39)

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

[ 119 [ 119 | 119 | 117 117 1.15 1.15 1.15 116 | 117 | 117 [ 118 |

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

Number of days in month (Table 1a)

| 3100 | 2800 | 3100 | 3000 | 3100 | 3000 | 3100 | 3100 | 3000 | 31.00 | 30.00 | 31.00 |(40)

4. Water heating energy requirement

Assumed occupancy, N (42)
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 75.12 (43)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

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

82.64 | 7963 | 7663 | 7362 | 7062 | 6761 | 6761 | 7062 | 7362 | 7663 | 79.63 | 82.64 |

S(44)1..12 = (44)

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

| 12255 | 107.18 | 11060 | 96.42 | 9252 | 79.84 | 7398 | 8490 | 8591 | 100.12 | 109.29 | 118.68 |

S(45)1..12 = (45)

Distribution loss 0.15 x (45)m

| 1838 | 1608 | 1659 | 1446 | 1388 | 1198 | 1110 | 1273 | 1289 | 1502 | 1639 | 17.80 |(46)

Storage volume (litres) including any solar or WWHRS storage within same vessel (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/day) (48) x (49) (50)

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

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

| 436 | 393 | 436 | 421 | 436 | 421 | 436 | 436 | 421 | 436 | 421 | 436 |(56)
If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) - Vs] + (47), else (56)

| 436 | 393 | 436 | 421 | 436 | 421 | 436 | 436 | 421 | 436 | 421 | 436 |(57)

URN: 1B2P - Ground Floor version 12
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Primary circuit loss for each month from Table 3

| 2326 | 2101 | 2326 | 2251 | 2326 | 2251 | 2326 | 2326 | 2251 | 2326 | 2251 | 23.26 |(59)

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

| 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | o000 |(61)
Total heat required for water heating calculated for each month 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m

| 150.16 | 132.13 | 13822 | 123.15 | 120.14 | 10657 | 101.60 | 112.51 | 112.64 | 127.74 | 136.02 | 146.30 | (62)

Solar DHW input calculated using Appendix G or Appendix H

| 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | o000 |(63)
Output from water heater for each month (kWh/month) (62)m + (63)m

| 150.16 | 132.13 | 13822 | 123.15 | 12014 | 106.57 | 101.60 | 112.51 | 112.64 | 127.74 | 136.02 | 146.30 |

5(64)1...12 = (64)

Heat gains from water heating (kWh/month) 0.25 x [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m]

| 62.84 | 5559 | 5887 | 5344 | 5286 | 4793 | 4669 | 5032 | 49.95 | 5538 | 57.72 | 6156 |(69)

5. Internal gains

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

Metabolic gains (Table 5)

| 86.16 | 86.16 | 86.16 | 86.16 | 86.16 | 86.16 | 86.16 | 86.16 | 86.16 | 86.16 | 86.16 | 86.16 | (66)

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5

| 1396 | 1240 | 1009 | 764 | 571 | 482 | 521 | 677 | 908 | 1154 | 1346 | 1435 |(67)

Appliance gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

| 150.14 | 151.70 | 147.77 | 139.42 | 128.87 | 118.95 | 112.32 | 110.77 | 114.69 | 123.05 | 133.60 | 14352 | (68)

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5

| 3162 | 3162 | 3162 | 3162 | 3162 | 3162 | 3162 | 3162 | 3162 | 3162 | 3162 | 3162 |(69)

Pump and fan gains (Table 5a)

| 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 |(70)

Losses e.g. evaporation (Table 5)

| 6892 | 68.92 | -68.92 | -68.92 | -68.92 | -68.92 | 6892 | -68.92 | -68.92 | -68.92 | -68.92 | -68.92 |(71)

Water heating gains (Table 5)

| 8446 | 8273 | 79.12 | 7423 | 7105 | 6657 | 6276 | 67.64 | 6937 | 7444 | 8017 | 8274 |(72)
Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

| 30042 | 298.68 | 288.83 | 273.12 | 257.47 | 242.18 | 232.14 | 237.02 | 244.99 | 260.87 | 279.08 | 292.45 | (73)

6. Solar gains

Access factor Area Solar flux g FF Gains
Table 6d m? W/m? specific data specific data w
or Table 6b or Table 6¢
West | 077 |x| 818 |x| 1964 |x09x| 063 |x| 070 |=| 4910 |(80)

Solar gains in watts 3(74)m...(82)m

| 49.10 | 96,05 | 158.18 | 230.69 | 282.72 | 289.42 | 27554 | 236.68 | 183.97 | 113.97 | 61.22 | 4038 |(83)

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

| 34952 | 394.73 | 447.01 | 503.82 | 540.19 | 531.60 | 507.67 | 473.70 | 428.96 | 374.84 | 34030 | 332.83 | (84)

7. Mean internal temperature (heating season)

Temperature during heating periods in the living area from Table 9, Th1(°C) 21.00 (85)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains for living area n1,m (see Table 9a)

1.00 099 | 098 | 094 | o084 0.67 0.50 0.56 0.81 0.97 0.99 1.00 | (86)

Mean internal temp of living area T1 (steps 3 to 7 in Table 9c)
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| 1978 | 1993 | 2020 | 2054 | 2082 | 2096 | 2099 | 2099 | 2089 | 2053 | 2009 | 19.75 |(87)

Temperature during heating periods in the rest of dwelling from Table 9, Th2(°C)

| 1992 | 1993 | 1993 | 1994 | 1995 | 1996 | 1996 | 19.96 | 19.95 | 19.95 | 19.94 | 19.94 |(88)

Utilisation factor for gains for rest of dwelling n2,m

| 1200 | 099 | 098 | 092 | 079 | o058 | 039 | 044 | 073 | 095 | 099 | 100 |(89)

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

| 1831 | 1853 | 1892 | 19.42 | 1977 | 1993 | 1996 | 1996 | 19.87 | 1941 | 1878 | 1828 |(90)

Living area fraction Living area + (4) = (91)

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

| 19.00 | 1919 | 1952 | 19.95 | 2026 | 2041 | 2044 | 2044 | 2035 | 1993 | 1940 | 1897 |(92)

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

| 1900 | 1919 | 1952 | 19.95 | 2026 | 2041 | 2044 | 2044 | 2035 | 1993 | 1940 | 1897 |(93)

8. Space heating requirement

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

Utilisation factor for gains, nm

| 099 | 099 | 097 | 092 | o081 | o062 | 044 | 049 | 077 | 095 | 099 | 100 |(99)

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

| 34736 | 390.15 | 434.67 | 464.89 | 436.71 | 328.08 | 224.17 | 233.70 | 328.64 | 355.89 | 336.26 | 331.19 | (95)

Monthly average external temperature from Table U1

| 430 | 49 | 650 | 890 | 1170 | 1460 | 1660 | 1640 | 1410 | 1060 | 7.0 | 420 |(9)

Heat loss rate for mean internal temperature, Lm, W [(39)m x [(93)m - (96)m]

| 897.45 | 869.65 | 790.05 | 660.93 | 510.97 | 342.53 | 226.36 | 237.44 | 369.90 | 556.80 | 737.69 | 891.37 |(97)
Space heating requirement, kWh/month 0.024 x [(97)m - (95)m] x (41)m

| 409.27 | 322.23 | 264.41 | 14115 | 5525 | 000 | 000 | 000 | o000 | 149.47 | 289.03 | 416.78 |
$(98)1..5,10..12= [ 2047.57 | (98)
Space heating requirement kWh/m?/year (98) + (4) 40.05 (99)

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

Space heating

Fraction of space heat from secondary/supplementary system (table 11) (201)

Fraction of space heat from main system(s) 1-(201)= 1.00 (202)

Fraction of space heat from main system 2 (202)

Fraction of total space heat from main system 1 (202) x [1- (203)] = 1.00 (204)

Fraction of total space heat from main system 2 (202) x (203) = (205)

Efficiency of main system 1 (%) (206)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Space heating fuel (main system 1), kWh/month

| 437.72 | 34463 | 282.79 | 150.96 | 59.09 | 0.00 0.00 000 | 000 | 159.86 | 309.12 | 44575 |

¥(211)1...5,10..12 = 2189.92 (211)

Water heating

Efficiency of water heater

| 8736 | 8710 | 8652 | 8518 | 8289 | 79.80 | 79.80 | 79.80 | 79.80 | 8523 | 86.78 | 87.45 |(217)
Water heating fuel, kWh/month

| 17190 | 151.69 | 159.76 | 14458 | 144.94 | 13354 | 127.32 | 140.99 | 141.15 | 149.87 | 156.74 | 167.29 |

5(219a)1..12=| 1789.77 | (219)

Annual totals

Space heating fuel - main system 1 2189.92
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Water heating fuel 1789.77

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

central heating pump or water pump within warm air heating unit (230c)
boiler flue fan (230e)

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

10a. Fuel costs - individual heating systems including micro-CHP

Fuel Fuel price Fuel
kWh/year cost £/year

Space heating - main system 1 X x0.01= (240)
Water heating X x0.01= (247)
Pumps and fans X x0.01= (249)
Electricity for lighting X x0.01= (250)
Additional standing charges (251)
Total energy cost (240)...(242) + (245)...(254) = (255)

11a. SAP rating - individual heating systems including micro-CHP
Energy cost deflator (Table 12) (256)
Energy cost factor (ECF) (257)
SAP value
SAP rating (section 13) (258)
SAP band

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

Energy Emission factor Emissions
kWh/year kg CO./kWh kg CO,/year

Space heating - main system 1 X = (261)
Water heating x - (264)
Space and water heating (261) + (262) + (263) + (264) = (265)
Electricity for lighting X = (268)
Total CO,, kg/year (265)...(271) = (272)
Dwelling CO, emission rate (272) + (4) = (273)
El value
El rating (section 14) (274)

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

Energy Primary factor Primary Energy
kWh/year kWh/year
Space heating - main system 1 X = (261)
Water heatig . - [Camsz e
Space and water heating (261) +(262) + (263) + (264) = (265)
Pumps and fans x - (267)
Electricity for lighting X = (268)
Primary energy kWh/year (272)
Dwelling primary energy rate kWh/m2/year (273)
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TER Worksheet
Design - Draft

NHER

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

Assessor name Miss Nimco Ali Assessor number 9526
Client Last modified 30/09/2020
Address 1B2P, Kingston upon Thames, KT1
Area (m?) Average storey Volume (m?3)
height (m)

Lowest occupied 50.88 (1a) «x 2.50 (2a) = (3a)
Total floor area (1a) + (1b) + (1c) + (1d)...(1n) = (4)
Dwelling volume (3a) + (3b) + (3c) + (3d)...(3n) = 127.20 (5)

2. Ventilation rate

m? per hour

Number of chimneys |I| x40 = |I| (6a)
Number of open flues |I| x 20 = |I| (6b)
Number of intermittent fans x10= (7a)
Number of passive vents |I| x10 = |I| (7b)
Number of flueless gas fires |I| x40 = |I| (7¢)

Air changes per
hour

Infiltration due to chimneys, flues, fans, PSVs (6a) + (6b) + (7a) + (7b) + (7c) = +(5) = (8)
If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Air permeability value, 50, expressed in cubic metres per hour per square metre of envelope area (17)
If based on air permeability value, then (18) = [(17) + 20] + (8), otherwise (18) = (16) (18)
Number of sides on which the dwelling is sheltered (19)
Shelter factor 1-[0.075 x (19)] = (20)
Infiltration rate incorporating shelter factor (18) x (20) = (21)

Infiltration rate modified for monthly wind speed:
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Monthly average wind speed from Table U2

| 500 | 500 | 490 | 440 | 430 | 380 | 380 | 370 | 400 | 430 | 450 | 470 |(22)
Wind factor (22)m + 4

| 1228 | 125 | 123 | 110 | 108 | 095 | 095 | 093 | 100 | 108 | 113 | 118 |(22a)

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

| 040 | 039 | 039 | 035 | 034 | 030 | 030 | 029 | 032 | 034 | 036 | 037 |(220)

Calculate effective air change rate for the applicable case:

If mechanical ventilation: air change rate through system N/A (23a)

If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h (23c)

d) natural ventilation or whole house positive input ventilation from loft

| 058 | 058 | 057 | 056 | 056 | 054 | 054 | o054 | o055 | 056 | 056 | 057 |(24d)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in (25)

| 058 | 058 | 057 | 056 | 056 | 054 | 054 | o054 | o055 | o056 | 056 | 057 (29
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3. Heat losses and heat loss parameter

Element Gross Openings Net area U-value A x UW/K K-value, A XK,
area, m? m? A, m? W/m?K kJ/m2.K ki/K
Window | 776 | x| 133 |=] 1029 | (27)
Door | 180 |x| 100 |=| 180 | (26)
External wall | 5145 | x| 018 |=| 926 | (29a)
Party wall | 1168 | x| 000 |=| o000 | (32)
Total area of external elements A, m? (31)
Fabric heat loss, W/K = (A x U) (26)...(30) + (32) = (33)
Heat capacity Cm = 3(A x k) (28)...(30) + (32) + (32a)...(32¢) = N/A (34)
Thermal mass parameter (TMP) in kJ/m?K (35)
Thermal bridges: 5 (L x W) calculated using Appendix K (36)
Total fabric heat loss (33) +(36) = (37)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

| 2439 | 2425 | 2413 | 2352 | 2340 | 2287 | 2287 | 2278 | 2308 | 2340 | 2363 | 23.87 | (39
Heat transfer coefficient, W/K (37)m + (38)m

| 50.81 | 5068 | 5055 | 49.95 | 49.83 | 4930 | 4930 | 49.20 | 4951 | 49.83 | 5006 | 5030 |

Average = 5(39)1...12/12 = 49.94 (39)

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

| 1200 | 1200 | 099 | o098 0.98 0.97 0.97 0.97 097 | 098 | 098 | 099 |
Average = 5(40)1...12/12 = 0.98 (40)

Number of days in month (Table 1a)

| 31.00 | 2800 | 3100 | 3000 | 3100 | 3000 | 3100 | 3100 | 3000 | 31.00 | 3000 | 31.00 |(40)

4. Water heating energy requirement

Assumed occupancy, N (42)
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 74.96 (43)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

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

8245 | 79.45 | 7645 | 7346 | 7046 | 67.46 | 6746 | 7046 | 7346 | 7645 | 7945 | 8245 |

S(44)1..12 = (44)

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

| 12227 | 10694 | 11035 | 9621 | 9231 | 7966 | 73.82 | 8471 | 8572 | 99.90 | 109.04 | 118.41 |

S(45)1..12 = (45)

Distribution loss 0.15 x (45)m

| 1834 | 1604 | 1655 | 1443 | 1385 | 1195 | 1107 | 1271 | 1286 | 1498 | 1636 | 17.76 | (46)

Storage volume (litres) including any solar or WWHRS storage within same vessel (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/day) (48) x (49) (50)

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

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

| 436 | 393 | 436 | 421 | 436 | 421 | 436 | 436 | 421 | 436 | 421 | 436 |(56)
If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) - Vs] + (47), else (56)

| 436 | 393 | 436 | 421 | 436 | 421 | 436 | 436 | 421 | 436 | 421 | 436 |(57)

Primary circuit loss for each month from Table 3
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| 2326 | 2101 | 2326 | 2251 | 2326 | 2251 | 2326 | 2326 | 2251 | 2326 | 2251 | 2326 |(59)

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

| 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | o000 |(61)

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

| 149.89 | 131.89 | 137.97 | 122.94 | 119.93 | 106.39 | 101.43 | 112.32 | 112.44 | 12751 | 135.77 | 146.03 | (62)

Solar DHW input calculated using Appendix G or Appendix H

| 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | o000 |(63)
Output from water heater for each month (kWh/month) (62)m + (63)m

| 149.89 | 131.89 | 137.97 | 122.94 | 119.93 | 106.39 | 101.43 | 112.32 | 112.44 | 12751 | 135.77 | 146.03 |

5(64)1...12 = (64)

Heat gains from water heating (kWh/month) 0.25 x [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m]

| 6275 | 5551 | 5879 | 5337 | 5279 | 4787 | 4664 | 5026 | 49.88 | 5531 | 57.64 | 61.47 |(69)

5. Internal gains

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

Metabolic gains (Table 5)

| 85.80 | 8580 | 85.80 | 8580 | 8580 | 8580 | 85.80 | 8580 | 85.80 | 85.80 | 85.80 | 85.80 |(66)

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5

| 1404 | 1247 | 1014 | 768 | 574 | 48 | 524 | 681 | 914 | 1160 | 1354 | 14.43 |(67)

Appliance gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

| 14952 | 151.07 | 147.16 | 138.84 | 128.33 | 11846 | 111.86 | 11031 | 11422 | 122.54 | 133.05 | 142.92 | (68)

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5

| 3158 | 3158 | 3158 | 3158 | 3158 | 3158 | 3158 | 3158 | 3158 | 3158 | 3158 | 3158 |(69)

Pump and fan gains (Table 5a)

| 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 |(70)

Losses e.g. evaporation (Table 5)

| -6864 | 68.64 | -6864 | -68.64 | -68.64 | -6864 | -68.64 | -6864 | -6864 | -68.64 | -6864 | -68.64 |(71)

Water heating gains (Table 5)

| 8434 | 8261 | 79.01 | 7413 | 7095 | 6648 | 6269 | 6755 | 69.28 | 7434 | 80.05 | 82.62 |(72)
Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

| 299.64 | 297.89 | 288.06 | 272.38 | 256.76 | 241.53 | 231.52 | 236.41 | 24437 | 260.22 | 278.38 | 291.71 | (73)

6. Solar gains

Access factor Area Solar flux g FF Gains
Table 6d m? W/m? specific data specific data w
or Table 6b or Table 6¢
North | 077 |x| 456 |x| 1063 |x09x| 063 |x| o070 |=[ 148 (79
East | 077 |x| 320 |x| 1964 |x09x| 063 |x| 070 |=| 1921 |(76)

Solar gains in watts 3(74)m...(82)m

| 3403 | 6589 | 11000 | 167.54 | 214.72 | 224.69 | 211.86 | 175.15 | 129.82 | 78.29 | 4223 | 28.15 |(83)

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

| 333.67 | 363.79 | 398.06 | 439.92 | 471.49 | 466.21 | 44338 | 411.56 | 374.20 | 338.52 | 32061 | 319.86 | (84)

7. Mean internal temperature (heating season)

Temperature during heating periods in the living area from Table 9, Th1(°C) 21.00 (85)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains for living area n1,m (see Table 9a)

1.00 099 | 099 | 095 | o084 0.65 0.49 0.54 0.81 0.97 0.99 1.00 | (86)

Mean internal temp of living area T1 (steps 3 to 7 in Table 9c)
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| 2002 | 2014 | 2035 | 2064 | 2088 | 2098 | 21.00 | 2099 | 2093 | 2064 | 2028 | 2000 |(87)

Temperature during heating periods in the rest of dwelling from Table 9, Th2(°C)

| 2008 | 2009 | 2009 | 2010 | 2010 | 2011 | 2011 | 2011 | 2011 | 2010 | 2010 | 2009 |(88)

Utilisation factor for gains for rest of dwelling n2,m

| 1200 | 099 | 098 | 093 | 08 | 057 | 039 | 044 | 074 | 095 | 099 | 100 |(89

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

| 1878 | 1895 | 1926 | 1968 | 1998 | 2009 | 2011 | 2011 | 2005 | 1968 | 19.17 | 1875 |(90)

Living area fraction Living area + (4) = (91)

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

| 1934 | 1949 | 1976 | 2012 | 2039 | 2050 | 2051 | 2051 | 2045 | 2012 | 1968 | 1932 |(92)

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

| 1934 | 1949 | 1976 | 2012 | 2039 | 2050 | 2051 | 2051 | 2045 | 2012 | 19.68 | 1932 |(93)

8. Space heating requirement

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

Utilisation factor for gains, nm

| 099 | 099 | o098 | 093 | o081 | o061 | 043 | 049 | 077 | 095 | 099 | 100 |(99)

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

| 331.90 | 360.39 | 389.32 | 410.41 | 383.18 | 283.27 | 191.99 | 20059 | 287.67 | 322.83 | 317.22 | 31851 |(95)

Monthly average external temperature from Table U1

| 430 | 49 | 650 | 890 | 1170 | 1460 | 1660 | 1640 | 1410 | 1060 | 7.0 | 420 |(9)

Heat loss rate for mean internal temperature, Lm, W [(39)m x [(93)m - (96)m]

| 764.43 | 739.46 | 670.27 | 560.41 | 432.91 | 290.72 | 192.89 | 202.29 | 314.27 | 474.17 | 629.53 | 760.61 | (97)
Space heating requirement, kWh/month 0.024 x [(97)m - (95)m] x (41)m

| 321.80 | 254.73 | 209.03 | 108.00 | 3700 | 000 | 000 | 000 | o000 | 11259 | 224.86 | 328.92 |
$(98)1..5,10..12= [ 1596.93 | (98)
Space heating requirement kWh/m?/year (98) + (4) 31.39 (99)

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

Space heating

Fraction of space heat from secondary/supplementary system (table 11) (201)

Fraction of space heat from main system(s) 1-(201)= 1.00 (202)

Fraction of space heat from main system 2 (202)

Fraction of total space heat from main system 1 (202) x [1- (203)] = 1.00 (204)

Fraction of total space heat from main system 2 (202) x (203) = (205)

Efficiency of main system 1 (%) (206)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Space heating fuel (main system 1), kWh/month

| 344.17 | 272.44 | 22356 | 11551 | 3957 | 0.00 0.00 000 | 000 | 12042 | 24049 | 351.79 |

¥(211)1...5,10..12 = 1707.95 (211)

Water heating

Efficiency of water heater

| 86.80 | 8654 | 8592 | 84.47 | 8209 | 79.80 | 79.80 | 79.80 | 79.80 | 8448 | 86.15 | 86.92 |(217)
Water heating fuel, kWh/month

| 17268 | 152.40 | 160.58 | 14554 | 146.10 | 13332 | 127.11 | 140.76 | 140.91 | 150.93 | 157.60 | 168.01 |

5(219a)1..12=| 1795.93 | (219)

Annual totals

Space heating fuel - main system 1 1707.95

URN: 1B2P - Mid Floor version 12
NHER Plan Assessor version 6.3.9
Page 4 SAP version 9.92



Water heating fuel 1795.93

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

central heating pump or water pump within warm air heating unit (230c)
boiler flue fan (230e)

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

10a. Fuel costs - individual heating systems including micro-CHP

Fuel Fuel price Fuel
kWh/year cost £/year

Space heating - main system 1 X x0.01= (240)
Water heating X x0.01= (247)
Pumps and fans X x0.01= (249)
Electricity for lighting X x0.01= (250)
Additional standing charges (251)
Total energy cost (240)...(242) + (245)...(254) = (255)

11a. SAP rating - individual heating systems including micro-CHP
Energy cost deflator (Table 12) (256)
Energy cost factor (ECF) (257)
SAP value
SAP rating (section 13) (258)
SAP band

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

Energy Emission factor Emissions
kWh/year kg CO./kWh kg CO,/year

Space heating - main system 1 X = (261)
Water heating x - (264)
Space and water heating (261) + (262) + (263) + (264) = (265)
Electricity for lighting X = (268)
Total CO,, kg/year (265)...(271) = (272)
Dwelling CO, emission rate (272) + (4) = (273)
El value
El rating (section 14) (274)

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

Energy Primary factor Primary Energy
kWh/year kWh/year
Space heating - main system 1 X = (261)
Water heatig . - [Casio e
Space and water heating (261) +(262) + (263) + (264) = (265)
Pumps and fans x - (267)
Electricity for lighting X = (268)
Primary energy kWh/year (272)
Dwelling primary energy rate kWh/m2/year (273)
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TER Worksheet
Design - Draft

NHER

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

Assessor name Miss Nimco Ali Assessor number 9526
Client Last modified 30/09/2020
Address 1B2P, Kingston upon Thames, KT1
Area (m?) Average storey Volume (m?3)
height (m)

Lowest occupied (1a) x 2.50 (2a) = (3a)
Total floor area (1a) + (1b) + (1c) + (1d)...(1n) = (4)
Dwelling volume (3a) + (3b) + (3c) + (3d)...(3n) = 125.80 (5)

2. Ventilation rate

m? per hour

Number of chimneys |I| x40 = |I| (6a)
Number of open flues |I| x 20 = |I| (6b)
Number of intermittent fans x10= (7a)
Number of passive vents |I| x10 = |I| (7b)
Number of flueless gas fires |I| x40 = |I| (7¢)

Air changes per
hour

Infiltration due to chimneys, flues, fans, PSVs (6a) + (6b) + (7a) + (7b) + (7c) = +(5)= (8)

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

Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area (17)
If based on air permeability value, then (18) = [(17) + 20] + (8), otherwise (18) = (16) (18)

Number of sides on which the dwelling is sheltered (19)
Shelter factor 1-10.075x (19)] = (20)
Infiltration rate incorporating shelter factor (18) x (20) = (21)

Infiltration rate modified for monthly wind speed:
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Monthly average wind speed from Table U2

| 510 | 500 | 490 | 440 | 430 | 38 | 380 | 370 | 400 | 430 | 450 | 470 |(22)
Wind factor (22)m + 4
| 1228 | 125 | 123 | 110 | 108 | 095 | 095 | 093 | 100 | 108 | 113 | 118 |(22a)

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

| 044 | 043 | 043 | 038 | 037 | 033 | 033 [ 032 | 035 | 037 | 039 | o041 |(220)

Calculate effective air change rate for the applicable case:
If mechanical ventilation: air change rate through system N/A (23a)
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h (23¢)

d) natural ventilation or whole house positive input ventilation from loft

| o60 | 059 | o059 | 057 | 057 | o055 | 055 | o055 | o056 | 057 | o058 | 058 |(24d)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in (25)

| 060 | 059 | o059 | 057 | 057 | o055 | 055 | o055 | o056 | 057 | o058 | 058 |(29)
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3. Heat losses and heat loss parameter

Element Gross Openings Net area U-value A x UW/K K-value, A XK,
area, m? m? A, m? W/m?K kJ/m2.K ki/K
Window | 78 | x| 133 |=| 1042 | (27)
Door | 180 |x| 100 |=| 180 | (26)
External wall | 3082 | x| 018 |=| 555 | (29a)
Party wall | 3443 | x| 000 |=| o000 | (32)
Roof | 5032 | x| 013 |=| 654 | (30)
Total area of external elements SA, m? (31)
Fabric heat loss, W/K = 5(A x U) (26)...(30) + (32) = (33)
Heat capacity Cm = 3 (A x k) (28)...(30) +(32) +(32a)...(32¢) = N/A (34)
Thermal mass parameter (TMP) in kJ/m2K (35)
Thermal bridges: 5 (L x W) calculated using Appendix K (36)
Total fabric heat loss (33) +(36) = (37)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

| 2483 | 2468 | 2452 | 2379 | 2366 | 23.02 | 2302 | 22090 | 2327 | 2366 | 2393 | 2422 |(39)
Heat transfer coefficient, W/K (37)m + (38)m

| 5846 | 5830 | 5815 | 57.42 | 57.28 | 5665 | 5665 | 56.53 | 56.89 | 57.28 | 57.56 | 57.85 |

Average = 5(39)1...12/12 = 57.42 (39)

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

| 116 | 116 | 116 | 114 1.14 113 1.13 112 113 | 114 | 114 [ 115 |

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

Number of days in month (Table 1a)
| 3100 | 2800 | 3100 | 3000 | 3100 | 3000 | 3100 | 3100 | 3000 | 31.00 | 30.00 | 31.00 |(40)

4. Water heating energy requirement

Assumed occupancy, N (42)
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 74.56 (43)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

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

82.02 | 79.04 | 7606 | 73.07 | 7009 | 6711 | 6711 | 7009 | 7307 | 76.06 | 79.04 | 82.02 |

S(44)1..12 = (44)

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

| 12163 | 106.38 | 109.78 | 9571 | 91.83 | 79.24 | 7343 | 8426 | 8527 | 99.37 | 108.47 | 117.80 |

S(45)1..12 = (45)

Distribution loss 0.15 x (45)m

| 1825 | 1596 | 1647 | 1436 | 1377 | 1189 | 1101 | 1264 | 1279 | 1491 | 1627 | 1767 |(46)

Storage volume (litres) including any solar or WWHRS storage within same vessel (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/day) (48) x (49) (50)

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

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

| 436 | 393 | 436 | 421 | 436 | 421 | 436 | 436 | 421 | 436 | 421 | 436 |(56)
If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) - Vs] + (47), else (56)
| 436 | 393 | 436 | 421 | 436 | 421 | 436 | 436 | 421 | 436 | 421 | 436 |(57)
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Primary circuit loss for each month from Table 3

| 2326 | 2101 | 2326 | 2251 | 2326 | 2251 | 2326 | 2326 | 2251 | 2326 | 2251 | 23.26 |(59)

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

| 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | o000 |(61)

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

| 149.25 | 131.33 | 137.39 | 122.43 | 119.45 | 105.97 | 101.05 | 111.88 | 112.00 | 126.99 | 135.20 | 145.41 | (62)

Solar DHW input calculated using Appendix G or Appendix H

| 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | o000 |(63)
Output from water heater for each month (kWh/month) (62)m + (63)m

| 149.25 | 131.33 | 137.39 | 122.43 | 11945 | 105.97 | 101.05 | 111.88 | 112.00 | 126.99 | 135.20 | 145.41 |

5(64)1...12 = (64)

Heat gains from water heating (kWh/month) 0.25 x [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m]

| 6254 | 5533 | 5859 | 5320 | 5263 | 4773 | 4651 | 5011 | 4973 | 5514 | 5745 | 61.26 |(69)

5. Internal gains

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

Metabolic gains (Table 5)

| 8498 | 8498 | 8498 | 8498 | 8498 | 8498 | 8498 | 8498 | 8498 | 8498 | 84.98 | 84.98 |(66)

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5

| 1384 | 1229 | 1000 | 757 | 566 | 478 | 516 | 671 | 900 | 1143 | 1334 | 1422 |(67)

Appliance gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

| 148.07 | 149.60 | 14573 | 137.49 | 127.08 | 117.30 | 11077 | 109.23 | 113.11 | 12135 | 131.75 | 14153 | (68)

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5

| 3150 | 3150 | 3150 | 3150 | 3150 | 3150 | 3150 | 3150 | 3150 | 3150 | 31.50 | 3150 |(69)

Pump and fan gains (Table 5a)

| 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 |(70)

Losses e.g. evaporation (Table 5)

| 6798 | -67.98 | -67.98 | -67.98 | -67.98 | -67.98 | 6798 | -67.98 | -67.98 | -67.98 | -67.98 | -67.98 |(71)

Water heating gains (Table 5)

| 8406 | 8233 | 7876 | 7389 | 7074 | 6629 | 6251 | 6735 | 69.07 | 7411 | 79.79 | 8234 |(72)
Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

| 297.45 | 295.72 | 285.97 | 270.44 | 254.97 | 239.86 | 229.94 | 234.79 | 242.68 | 258.38 | 276.38 | 289.59 | (73)

6. Solar gains

Access factor Area Solar flux g FF Gains
Table 6d m? W/m? specific data specific data w
or Table 6b or Table 6¢
West | 077 |x| 78 |x| 1964 |xo09x| 063 |x| o070 |=| 4718 |(80)

Solar gains in watts 3(74)m...(82)m

| 4718 | 92.29 | 151.99 | 22167 | 271.66 | 278.09 | 264.76 | 227.42 | 176.77 | 10951 | 5883 | 38.80 |(83)

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

| 34463 | 388.01 | 437.96 | 492.11 | 526.63 | 517.96 | 494.69 | 462.21 | 419.45 | 367.89 | 335.20 | 32838 |(84)

7. Mean internal temperature (heating season)

Temperature during heating periods in the living area from Table 9, Th1(°C) 21.00 (85)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains for living area n1,m (see Table 9a)

1.00 099 | 098 | 094 | o084 0.66 0.50 0.55 0.81 0.96 0.99 1.00 | (86)

Mean internal temp of living area T1 (steps 3 to 7 in Table 9c)

URN: 1B2P - Top Floor BC version 1
NHER Plan Assessor version 6.3.9
Page 3 SAP version 9.92



| 19.82 | 1997 | 2023 | 2057 | 2083 | 2096 | 2099 | 2099 | 2090 | 2055 | 2013 | 19.80 |(87)

Temperature during heating periods in the rest of dwelling from Table 9, Th2(°C)

| 1995 | 1995 | 19.96 | 19.97 | 1997 | 1998 | 1998 | 19.98 | 19.98 | 19.97 | 19.97 | 19.96 |(88)

Utilisation factor for gains for rest of dwelling n2,m

| 1200 | 099 | 098 | 092 | 079 | 057 | 039 | 043 | 073 | 095 | 099 | 100 |(89

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

| 1839 | 1861 | 1899 | 19.47 | 1981 | 1996 | 1998 | 1998 | 19.90 | 1946 | 18.85 | 1836 |(90)

Living area fraction Living area + (4) = (91)

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

| 1917 | 1935 | 1966 | 2007 | 2037 | 2051 | 2053 | 2053 | 2044 | 2005 | 1954 | 19.14 |(92)

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

| 1917 | 1935 | 1966 | 2007 | 2037 | 2051 | 2053 | 2053 | 2044 | 2005 | 1954 | 19.14 |(93)

8. Space heating requirement

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

Utilisation factor for gains, nm

| 099 | 099 | 097 | 092 | o081 | o062 | 045 | o050 | 077 | 095 | 099 | 100 |(94)

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

| 34256 | 383.61 | 426.10 | 45454 | 426.33 | 320.89 | 220.60 | 229.84 | 321.86 | 349.48 | 331.30 | 326.81 |(95)

Monthly average external temperature from Table U1

| 430 | 49 | 650 | 890 | 1170 | 1460 | 1660 | 1640 | 1410 | 1060 | 7.0 | 420 |(9)

Heat loss rate for mean internal temperature, Lm, W [(39)m x [(93)m - (96)m]

| 869.34 | 842.43 | 765.43 | 641.24 | 496.41 | 334.50 | 222.68 | 233.39 | 360.89 | 541.42 | 716.29 | 864.49 | (97)
Space heating requirement, kWh/month 0.024 x [(97)m - (95)m] x (41)m

| 391.93 | 308.32 | 25246 | 13442 | 5214 | 000 | 000 | 000 | o000 | 142.80 | 277.19 | 400.04 |
$(98)1..5,10..12= [ 1959.30 | (98)
Space heating requirement kWh/m?/year (98) + (4) 38.94 (99)

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

Space heating

Fraction of space heat from secondary/supplementary system (table 11) (201)

Fraction of space heat from main system(s) 1-(201)= 1.00 (202)

Fraction of space heat from main system 2 (202)

Fraction of total space heat from main system 1 (202) x [1- (203)] = 1.00 (204)

Fraction of total space heat from main system 2 (202) x (203) = (205)

Efficiency of main system 1 (%) (206)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Space heating fuel (main system 1), kWh/month

| 419.17 | 329.76 | 270.01 | 14377 | 5576 | 0.00 0.00 000 | 000 | 15273 | 296.46 | 427.85 |

¥(211)1...5,10..12 = 2095.50 (211)

Water heating

Efficiency of water heater

| 8727 | 8701 | 8642 | 8506 | 8277 | 79.80 | 7980 | 79.80 | 79.80 | 8513 | 8669 | 8738 |(217)
Water heating fuel, kWh/month

| 171.02 | 15092 | 158.99 | 143.93 | 14431 | 132.80 | 126.63 | 140.20 | 14035 | 149.18 | 155.96 | 166.42 |

5(219a)1..12=| 1780.70 | (219)

Annual totals

Space heating fuel - main system 1 2095.50
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Water heating fuel 1780.70

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

central heating pump or water pump within warm air heating unit (230c)
boiler flue fan (230e)

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

10a. Fuel costs - individual heating systems including micro-CHP

Fuel Fuel price Fuel
kWh/year cost £/year

Space heating - main system 1 X x0.01= (240)
Water heating X x0.01= (247)
Pumps and fans X x0.01= (249)
Electricity for lighting X x0.01= (250)
Additional standing charges (251)
Total energy cost (240)...(242) + (245)...(254) = (255)

11a. SAP rating - individual heating systems including micro-CHP
Energy cost deflator (Table 12) (256)
Energy cost factor (ECF) (257)
SAP value
SAP rating (section 13) (258)
SAP band

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

Energy Emission factor Emissions
kWh/year kg CO./kWh kg CO,/year

Space heating - main system 1 X = (261)
Water heating x - (264)
Space and water heating (261) + (262) + (263) + (264) = (265)
Electricity for lighting X = (268)
Total CO,, kg/year (265)...(271) = (272)
Dwelling CO, emission rate (272) + (4) = (273)
El value
El rating (section 14) (274)

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

Energy Primary factor Primary Energy
kWh/year kWh/year
Space heating - main system 1 X = (261)
Water heatig . - [Cans o
Space and water heating (261) +(262) + (263) + (264) = (265)
Pumps and fans x - (267)
Electricity for lighting X = (268)
Primary energy kWh/year (272)
Dwelling primary energy rate kWh/m2/year (273)
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TER Worksheet
Design - Draft

NHER

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

Assessor name Miss Nimco Ali Assessor number 9526
Client Last modified 30/09/2020
Address 2B3P, Kingston upon Thames, KT1
Area (m?) Average storey Volume (m?3)
height (m)

Lowest occupied (1a) x 2.50 (2a) = (3a)
Total floor area (1a) + (1b) + (1c) + (1d)...(1n) = (4)
Dwelling volume (3a) + (3b) + (3¢) + (3d)...(3n) = (5)

2. Ventilation rate

m? per hour

Number of chimneys |I| x40 = |I| (6a)
Number of open flues |I| x 20 = |I| (6b)
Number of intermittent fans x10= (7a)
Number of passive vents |I| x10 = |I| (7b)
Number of flueless gas fires |I| x40 = |I| (7¢)

Air changes per
hour

Infiltration due to chimneys, flues, fans, PSVs (6a) + (6b) + (7a) + (7b) + (7c) = +(5)= (8)

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

Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area (17)
If based on air permeability value, then (18) = [(17) + 20] + (8), otherwise (18) = (16) (18)

Number of sides on which the dwelling is sheltered (19)
Shelter factor 1-10.075x (19)] = (20)
Infiltration rate incorporating shelter factor (18) x (20) = (21)

Infiltration rate modified for monthly wind speed:
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Monthly average wind speed from Table U2

| 510 | 500 | 490 | 440 | 430 | 38 | 380 | 370 | 400 | 430 | 450 | 470 |(22)
Wind factor (22)m + 4
| 1228 | 125 | 123 | 110 | 108 | 095 | 095 | 093 | 100 | 108 | 113 | 118 |(22a)

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

| 041 | 040 | 039 | 035 | 034 | 030 | 030 [ 029 | 032 | 034 | 036 | 037 |(220)

Calculate effective air change rate for the applicable case:
If mechanical ventilation: air change rate through system N/A (23a)
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h (23¢)

d) natural ventilation or whole house positive input ventilation from loft

| 058 | 058 | 058 | 056 | 056 | 055 | 055 | 054 | o055 | 056 | 056 | 057 |(24d)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in (25)

| 058 | 058 | 058 | 056 | 056 | 055 | 055 | o054 | o055 | o056 | 056 | 057 (29
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3. Heat losses and heat loss parameter

Element Gross Openings
area, m? m?
Window
Door
External wall
Party wall
Roof
Total area of external elements SA, m?
Fabric heat loss, W/K = 5(A x U)
Heat capacity Cm = 3 (A x k)
Thermal mass parameter (TMP) in kJ/m2K
Thermal bridges: 5 (L x W) calculated using Appendix K
Total fabric heat loss
Jan Feb Mar Apr May

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

Net area U-value A x UW/K
A, m? W/m?K

| 1437 | x| 133 |=| 1905 |

| 180 |x| 100 |=| 180 |

| 5423 | x| 018 |=| 976 |

| 148 | x| 000 |=| o000 |

| 6462 | x| 013 |=| 840 |

Jun Jul

Aug

K-value,
kJ/m2.K

A XK,
kJ/K

(27)
(26)
(29a)
(32)
(30)
(31)

(26)...(30) + (32) = (33)

(28)...(30) + (32) + (32a)...(32e) =

Sep

N/A (34)
@9
39

(33) + (36) = (37)

Nov

Dec

| 31.03 | 3086 | 3069 | 29.91 | 2977 | 29.08 | 29.08 | 28.96

| 2035 | 2977 | 3006 | 3037 |(38)

Heat transfer coefficient, W/K (37)m + (38)m

| 8776 | 8759 | 8742 | 8664 | 8649 | 8581 | 8581 | 85.68

| 86.07 | 8649 | 8679 | 87.10 |

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

Average = 5(39)1...12/12 = 86.64 (39)

| 136 | 136 | 135 | 134 1.34

1.33 1.33

1.33

133 |

| 134 |

135 |

Number of days in month (Table 1a)

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

| 3100 | 2800 | 3100 | 3000 | 3100 | 3000 | 31.00 | 31.00

| 3000 | 3100 | 3000 | 31.00 |(40)

4. Water heating energy requirement

Assumed occupancy, N

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

Jan Feb Mar Apr May

Jun Jul

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

Aug

Sep

Nov

@
@

Dec

92.71 89.34

85.97 | 8260 | 79.23 | 75.86 | 7586 | 79.23 | 8260 | 8597 | 8934 | 9271 |

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

S(44)1..12 = (44)

| 137.49 | 120.25

124.09 | 108.18 | 103.80 | 8957 | 83.00 | 9525 | 9639 | 11233 | 12261 | 133.15 |

Distribution loss 0.15 x (45)m

S(45)1..12 = (45)

| 2062 | 1804 | 1861 | 1623 | 1557 | 1344 | 1245 | 1429 | 1446 | 1685 | 1839 | 19.97 |(46)

Storage volume (litres) including any solar or WWHRS storage within same vessel (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/day) (48) x (49) (50)

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

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

| 436 | 393 | 436 | 421 | 436 421 | 436 | 436 | 421 | | 421 | 436 |(56)
If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) - Vs] + (47), else (56)
| 436 | 393 | 436 | 421 | 436 421 | 436 | 436 | 421 | | 421 | 436 |(57)
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Primary circuit loss for each month from Table 3

| 2326 | 2101 | 2326 | 2251 | 2326 | 2251 | 2326 | 2326 | 2251 | 2326 | 2251 | 23.26 |(59)

Combi loss for each month from Table 3a, 3b or 3¢
| 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | o000 |(61)
Total heat required for water heating calculated for each month 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m

| 165.11 | 14519 | 151.70 | 134.91 | 13142 | 11630 | 11062 | 122.87 | 123.11 | 139.95 | 149.34 | 160.77 | (62)

Solar DHW input calculated using Appendix G or Appendix H
| 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | o000 |(63)
Output from water heater for each month (kWh/month) (62)m + (63)m

| 165.11 | 14519 | 151.70 | 134.91 | 13142 | 11630 | 11062 | 122.87 | 123.11 | 139.95 | 149.34 | 160.77 |

5(64)1...12 = (64)

Heat gains from water heating (kWh/month) 0.25 x [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m]

| 67.81 | 5994 | 6335 | 5735 | 5661 | 5116 | 4969 | 53.76 | 5343 | 5944 | 6215 | 6637 |(69)

5. Internal gains

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

Metabolic gains (Table 5)

| 105.44 | 10544 | 10544 | 105.44 | 10544 | 105.44 | 105.44 | 10544 | 105.44 | 105.44 | 105.44 | 105.44 | (66)

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
| 1644 | 1460 | 1188 | 899 | 672 | 567 | 613 | 797 | 1070 | 1358 | 1585 | 16.90 |(67)

Appliance gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

| 184.43 | 186.34 | 181.52 | 171.25 | 158.29 | 146.11 | 137.98 | 136.06 | 140.88 | 151.15 | 164.11 | 176.29 | (68)

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5

| 3354 | 3354 | 3354 | 3354 | 3354 | 3354 | 3354 | 3354 | 3354 | 3354 | 3354 | 3354 |(69)

Pump and fan gains (Table 5a)
| 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 |(70)

Losses e.g. evaporation (Table 5)

| -8435 | 8435 | -8435 | -8435 | -84.35 | -8435 | -84.35 | -8435 | -8435 | -84.35 | -84.35 | -84.35 |(71)

Water heating gains (Table 5)
| 9114 | 89.19 | 8515 | 7966 | 7609 | 71.06 | 6679 | 72.26 | 7421 | 7990 | 8632 | 89.20 |(72)
Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

| 349.65 | 347.78 | 336.18 | 317.53 | 298.73 | 280.48 | 268.53 | 273.93 | 283.42 | 302.26 | 323.92 | 340.03 |(73)

6. Solar gains

Access factor Area Solar flux g FF Gains
Table 6d m? W/m? specific data specific data w
or Table 6b or Table 6¢
North | 077 |x| 78 |x| 1063 |x09x| 063 |x| 070 |=| 2545 |(74)
East | 077 |x| 654 |x| 1964 |x09x| 063 |x| 070 |=| 3926 |(76)

Solar gains in watts 5(74)m...(82)m

| 6470 | 12542 | 209.09 | 317.16 | 404.83 | 422.79 | 398.99 | 331.00 | 246.43 | 149.00 | 80.34 | 53.49 |(83)

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

| 41435 | 473.19 | 545.28 | 634.70 | 703.57 | 703.27 | 667.52 | 604.93 | 529.85 | 451.27 | 404.25 | 393.52 | (84)

7. Mean internal temperature (heating season)

Temperature during heating periods in the living area from Table 9, Th1(°C) 21.00 (85)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains for living area n1,m (see Table 9a)

100 | 099 | 099 | 095 | o087 0.70 0.55 0.61 0.86 0.98 0.99 1.00 | (86)
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Mean internal temp of living area T1 (steps 3 to 7 in Table 9c)

| 1953 | 1968 | 19.98 | 2038 | 2073 | 2092 | 2098 | 2097 | 2081 | 2036 | 19.87 | 1950 |(87)

Temperature during heating periods in the rest of dwelling from Table 9, Th2(°C)

| 19.80 | 1980 | 19.80 | 19.81 | 1981 | 1982 | 1982 | 1982 | 1982 | 1981 | 1981 | 19.80 |(88)

Utilisation factor for gains for rest of dwelling n2,m

| 1200 | 099 | 098 | 094 | 08 | o060 | 041 | 047 | 079 | 096 | 099 | 100 |89

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

| 17.85 | 1808 | 1851 | 19.09 | 1955 | 1977 | 19.81 | 1081 | 1966 | 19.07 | 1836 | 17.82 |(90)

Living area fraction Living area + (4) = (91)

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

| 1855 | 1875 | 19.12 | 1963 | 2004 | 2025 | 2030 | 2029 | 2014 | 1960 | 1899 | 1852 |(92)

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

| 1855 | 1875 | 1912 | 1963 | 2004 | 2025 | 2030 | 2029 | 2014 | 1960 | 18.99 | 1852 |(93)

8. Space heating requirement

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

Utilisation factor for gains, nm

| 099 | 099 | 098 | 093 | 08 | o064 | 047 | 053 | 081 | 096 | 099 | 100 |(94)

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

| 412.22 | 468.65 | 532.79 | 592.59 | 581.71 | 452.29 | 311.41 | 322.74 | 428.84 | 433.71 | 400.42 | 391.90 | (95)

Monthly average external temperature from Table U1

| 430 | 490 | 650 | 890 | 1170 | 1460 | 1660 | 1640 | 1410 | 1060 | 710 | 420 |(9)

Heat loss rate for mean internal temperature, Lm, W [(39)m x [(93)m - (96)m]

| 125055 | 1213.11 | 1103.38 | 929.26 | 721.26 | 484.95 | 317.45 | 333.46 | 519.66 | 778.71 | 1032.08 | 1247.01 | (97)
Space heating requirement, kWh/month 0.024 x [(97)m - (95)m] x (41)m

| 623.72 | 500.28 | 42452 | 242.40 | 10382 | 000 | 000 | 000 | 000 | 256.68 | 454.79 | 636.20 |
$(98)1..5,10..12= [ 324241 | (98)
Space heating requirement kWh/m?/year (98) = (4) 50.18 (99)

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

Space heating

Fraction of space heat from secondary/supplementary system (table 11) (201)

Fraction of space heat from main system(s) 1-(201)= 1.00 (202)

Fraction of space heat from main system 2 (202)

Fraction of total space heat from main system 1 (202) x [1- (203)] = 1.00 (204)

Fraction of total space heat from main system 2 (202) x (203) = (205)

Efficiency of main system 1 (%) (206)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Space heating fuel (main system 1), kWh/month

| 667.08 | 535.06 | 454.04 | 259.25 | 111.04 | 0.00 0.00 000 | 000 | 27452 | 486.41 | 680.43 |

¥(211)1..5,10...12 = 3467.81 (211)

Water heating

Efficiency of water heater

| 8803 | 8785 | 8741 | 8636 | 8419 | 79.80 | 7980 | 79.80 | 79.80 | 8641 | 8760 | 88.12 |(217)
Water heating fuel, kWh/month

| 187.56 | 165.28 | 173.55 | 156.22 | 156.09 | 14574 | 138.62 | 153.97 | 154.28 | 161.95 | 170.49 | 182.45 |

5(219a)1..12=| 194619 | (219)

Annual totals
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Space heating fuel - main system 1 3467.81

Water heating fuel
Electricity for pumps, fans and electric keep-hot (Table 4f)
central heating pump or water pump within warm air heating unit (230c)
boiler flue fan (230e)

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

10a. Fuel costs - individual heating systems including micro-CHP

Fuel Fuel price Fuel
kWh/year cost £/year

Space heating - main system 1 X x0.01= (240)
Water heating X x0.01 = (247)
Pumps and fans X x0.01= (249)
Electricity for lighting X x0.01= (250)
Additional standing charges (251)
Total energy cost (240)...(242) + (245)...(254) = (255)

11a. SAP rating - individual heating systems including micro-CHP
Energy cost deflator (Table 12) (256)
Energy cost factor (ECF) (257)
SAP value
SAP rating (section 13) (258)
SAP band

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

Energy Emission factor Emissions
kWh/year kg CO,/kWh kg CO,/year

Space heating - main system 1 X = (261)
Water heating x - (264)
Space and water heating (261) + (262) + (263) + (264) = (265)
Pumps and fans x - (267)
Electricity for lighting X = (268)
Total CO,, kg/year (265)...(271) = (272)
Dwelling CO, emission rate (272) = (4) = (273)
El value
El rating (section 14) (274)

£l band

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

Energy Primary factor Primary Energy
kWh/year kWh/year
Space heating - main system 1 X = (261)
Water heating x - [ons e
Space and water heating (261) + (262) + (263) + (264) = (265)
Pumps and fans x - (267)
Electricity for lighting X = (268)
Primary energy kWh/year (272)

Dwelling primary energy rate kWh/m2/year 119.57 (273)
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TER Worksheet
Design - Draft

NHER

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

Assessor name Miss Nimco Ali Assessor number 9526
Client Last modified 30/09/2020
Address 2B4P, Kingston upon Thames, KT1
Area (m?) Average storey Volume (m?3)
height (m)

Lowest occupied (1a) x 2.50 (2a) = (3a)
Total floor area (1a) + (1b) + (1c) + (1d)...(1n) = (4)
Dwelling volume (3a) + (3b) + (3c) + (3d)...(3n) = 184.35 (5)

2. Ventilation rate

m? per hour

Number of chimneys |I| x40 = |I| (6a)
Number of open flues |I| x 20 = |I| (6b)
Number of intermittent fans x10= (7a)
Number of passive vents |I| x10 = |I| (7b)
Number of flueless gas fires |I| x40 = |I| (7¢)

Air changes per
hour

Infiltration due to chimneys, flues, fans, PSVs (6a) + (6b) + (7a) + (7b) + (7c) = +(5)= (8)

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

Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area (17)
If based on air permeability value, then (18) = [(17) + 20] + (8), otherwise (18) = (16) (18)

Number of sides on which the dwelling is sheltered (19)
Shelter factor 1-10.075x (19)] = (20)
Infiltration rate incorporating shelter factor (18) x (20) = (21)

Infiltration rate modified for monthly wind speed:
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Monthly average wind speed from Table U2

| 500 | 500 | 490 | 440 | 430 | 380 | 380 | 370 | 400 | 430 | 450 | 470 |(22)
Wind factor (22)m + 4

| 1228 | 125 | 123 | 110 | 108 | 095 | 095 | 093 | 100 | 108 | 113 | 118 |(22a)

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

| 045 | 044 | 043 | 039 | 038 | 033 | 033 | 032 | 035 | 038 | 039 | o041 |(220)

Calculate effective air change rate for the applicable case:
If mechanical ventilation: air change rate through system N/A (23a)
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h (23¢)

d) natural ventilation or whole house positive input ventilation from loft

| o60 | 060 | 059 | 057 | 057 | o056 | 056 | o055 | o056 | 057 | o058 | 058 |(24d)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in (25)

| 060 | 060 | 059 | 057 | 057 | o056 | 056 | 055 | o056 | 057 | o058 | 058 |(29)
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3. Heat losses and heat loss parameter

Element Gross Openings Net area U-value A x UW/K K-value, A XK,
area, m? m? A, m? W/m?K kJ/m2.K ki/K
Window | 1542 | x| 133 |=| 2044 | (27)
Door | 180 |x| 100 |=| 180 | (26)
External wall | 5921 | x| 018 |=| 1066 | (29a)
Party wall | 1583 | x| 000 |=| o000 | (32)
Total area of external elements A, m? (31)
Fabric heat loss, W/K = (A x U) (26)...(30) + (32) = (33)
Heat capacity Cm = 3(A x k) (28)...(30) + (32) + (32a)...(32¢) = N/A (34)
Thermal mass parameter (TMP) in kJ/m?K (35)
Thermal bridges: 5 (L x W) calculated using Appendix K (36)
Total fabric heat loss (33) +(36) = (37)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

| 3650 | 3627 | 36.04 | 3495 | 3474 | 3380 | 3380 | 3362 | 3416 | 3474 | 3516 | 3559 |(39)
Heat transfer coefficient, W/K (37)m + (38)m

| 7592 | 7569 | 7545 | 7437 | 7416 | 7322 | 7322 | 7304 | 7358 | 7416 | 7457 | 75.01 |

Average = 5(39)1...12/12 = 74.37 (39)

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

[ 1203 | 103 | 102 | 101 1.01 0.99 0.99 0.99 100 | 101 | 101 | 102 |
Average = 5(40)1...12/12 = 1.01 (40)

Number of days in month (Table 1a)

| 31.00 | 2800 | 3100 | 3000 | 3100 | 3000 | 3100 | 3100 | 3000 | 31.00 | 3000 | 31.00 |(40)

4. Water heating energy requirement

Assumed occupancy, N (42)
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 89.62 (43)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

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

98.58 | 9500 | 9141 | 87.83 | 8424 | 8066 | 80.66 | 8424 | 87.83 | 9141 | 9500 | 9858 |

S(44)1..12 = (44)

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

| 146.19 | 127.86 | 131.94 | 115.03 | 11037 | 9524 | 8826 | 101.28 | 102.49 | 119.44 | 13037 | 141.58 |

S(45)1..12 = (45)

Distribution loss 0.15 x (45)m

| 2193 | 1918 | 1979 | 1725 | 1656 | 1429 | 1324 | 1519 | 1537 | 1792 | 1956 | 21.24 |(46)

Storage volume (litres) including any solar or WWHRS storage within same vessel (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/day) (48) x (49) (50)

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

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

| 436 | 393 | 436 | 421 | 436 | 421 | 436 | 436 | 421 | 436 | 421 | 436 |(56)
If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) - Vs] + (47), else (56)

| 436 | 393 | 436 | 421 | 436 | 421 | 436 | 436 | 421 | 436 | 421 | 436 |(57)

Primary circuit loss for each month from Table 3
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| 2326 | 2101 | 2326 | 2251 | 2326 | 2251 | 2326 | 2326 | 2251 | 2326 | 2251 | 2326 |(59)

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

| 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | o000 |(61)

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

| 173.81 | 152.80 | 159.56 | 141.76 | 137.99 | 121.97 | 115.87 | 128.89 | 129.21 | 147.05 | 157.10 | 169.20 | (62)

Solar DHW input calculated using Appendix G or Appendix H

| 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | o000 |(63)
Output from water heater for each month (kWh/month) (62)m + (63)m

| 173.81 | 152.80 | 159.56 | 141.76 | 137.99 | 121.97 | 115.87 | 128.89 | 129.21 | 147.05 | 157.10 | 169.20 |

5(64)1...12 = (64)

Heat gains from water heating (kWh/month) 0.25 x [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m]

| 7070 | 6247 | 6596 | 5963 | 5879 | 53.05 | 5144 | 5577 | 5546 | 6181 | 6473 | 69.17 |(65)

5. Internal gains

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

Metabolic gains (Table 5)

| 116.67 | 116,67 | 116.67 | 116.67 | 116.67 | 116.67 | 116.67 | 116.67 | 116.67 | 116.67 | 116.67 | 116.67 | (66)

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5

| 1841 | 1635 | 1330 | 1007 | 753 | 635 | 68 | 892 | 1198 | 1521 | 1775 | 1892 |(67)

Appliance gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

| 205.86 | 208.00 | 202.62 | 191.16 | 176.69 | 163.09 | 154.01 | 151.87 | 157.26 | 168.72 | 183.18 | 196.78 | (68)

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5

| 3467 | 3467 | 3467 | 3467 | 3467 | 3467 | 3467 | 3467 | 3467 | 3467 | 3467 | 3467 |(69)

Pump and fan gains (Table 5a)

| 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 |(70)

Losses e.g. evaporation (Table 5)

| 9334 | 9334 | -9334 | -9334 | 9334 | -9334 | 9334 | 9334 | -9334 | 9334 | -9334 | -9334 |(71)

Water heating gains (Table 5)

| 9503 | 9296 | 8866 | 8282 | 79.02 | 7368 | 69.14 | 7496 | 77.02 | 83.07 | 89.90 | 9297 |(72)
Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

| 380.30 | 378.31 | 365.58 | 345.04 | 324.24 | 304.13 | 291.02 | 296.76 | 307.26 | 328.00 | 351.84 | 369.67 |(73)

6. Solar gains

Access factor Area Solar flux g FF Gains
Table 6d m? W/m? specific data specific data w
or Table 6b or Table 6¢
East | 077 |x| 1090 |x| 1964 |x09x| 063 |x| 070 |=[ 6543 |(76)
South | 077 |x| 222 |x| 4675 |x09x| 063 |x| o070 |=| 3172 |(78)
West | 077 |x| 230 |x| 1964 |xo9x| 063 |x| o070 |=| 1381 |80

Solar gains in watts 5(74)m...(82)m

| 11095 | 206.94 | 321.42 | 447.06 | 534.16 | 542.03 | 517.91 | 453.10 | 365.99 | 239.94 | 13639 | 9256 |(83)

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

| 491.25 | 585.25 | 687.00 | 792.10 | 858.40 | 846.16 | 808.93 | 749.85 | 673.25 | 567.94 | 488.23 | 462.24 | (84)

7. Mean internal temperature (heating season)

Temperature during heating periods in the living area from Table 9, Th1(°C) 21.00 (85)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains for living area n1,m (see Table 9a)

100 | 099 | 097 | 09 | 074 0.54 0.40 0.45 0.71 0.95 0.99 1.00 | (86)
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Mean internal temp of living area T1 (steps 3 to 7 in Table 9c)

| 19.99 | 2017 | 2044 | 2075 | 2093 | 2099 | 2100 | 21.00 | 2096 | 2069 | 2028 | 19.96 |(87)

Temperature during heating periods in the rest of dwelling from Table 9, Th2(°C)

| 2006 | 2006 | 2006 | 2008 | 2008 | 2009 | 2009 | 2009 | 2009 | 2008 | 2007 | 2007 |(88)

Utilisation factor for gains for rest of dwelling n2,m

| 1200 | 099 | 09 | 087 | 069 | 047 | 032 | 036 | 063 | 092 | 099 | 100 |(89

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

| 1871 | 1897 | 1937 | 1980 | 2002 | 2008 | 2009 | 20.09 | 2006 | 19.74 | 19.15 | 18.67 |(90)

Living area fraction Living area + (4) = (91)

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

| 1923 | 1946 | 1981 | 2019 | 2039 | 2045 | 2046 | 2046 | 2042 | 2013 | 1961 | 19.20 |(92)

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

| 1923 | 1946 | 1981 | 2019 | 2039 | 2045 | 2046 | 2046 | 2042 | 2013 | 1961 | 19.20 |(93)

8. Space heating requirement

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

Utilisation factor for gains, nm

| 099 | 099 | 09 | 087 | 071 | o050 | 035 | 039 | o066 | 092 | 099 | 100 |(94)

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

| 488.43 | 576.72 | 657.89 | 690.53 | 606.51 | 423.95 | 282.07 | 29557 | 44578 | 525.00 | 481.85 | 460.28 | (95)

Monthly average external temperature from Table U1

| 430 | 490 | 650 | 890 | 1170 | 1460 | 1660 | 1640 | 1410 | 1060 | 710 | 420 |(9)

Heat loss rate for mean internal temperature, Lm, W [(39)m x [(93)m - (96)m]

| 1133.47 | 1102.02 | 1004.03 | 839.47 | 644.45 | 428.48 | 282.54 | 296.50 | 46537 | 706.46 | 932.71 | 1124.82 | (97)
Space heating requirement, kWh/month 0.024 x [(97)m - (95)m] x (41)m

| 479.91 | 353.00 | 25753 | 10723 | 2823 | 000 | 000 | 000 | 000 | 13501 | 324.62 | 494.42 |
$(98)1..5,10..12= [ 2179.95 | (98)
Space heating requirement kWh/m?/year (98) = (4) 29.56 (99)

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

Space heating

Fraction of space heat from secondary/supplementary system (table 11) (201)

Fraction of space heat from main system(s) 1-(201)= 1.00 (202)

Fraction of space heat from main system 2 (202)

Fraction of total space heat from main system 1 (202) x [1- (203)] = 1.00 (204)

Fraction of total space heat from main system 2 (202) x (203) = (205)

Efficiency of main system 1 (%) (206)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Space heating fuel (main system 1), kWh/month

| 513.27 | 377.54 | 27544 | 11469 | 3019 | 0.00 0.00 000 | 000 | 14439 | 347.19 | 52879 |

¥(211)1..5,10...12 = 2331.50 (211)

Water heating

Efficiency of water heater

| 8738 | 8698 | 86.08 | 8408 | 8144 | 79.80 | 7980 | 79.80 | 79.80 | 8459 | 8671 | 8751 |(217)
Water heating fuel, kWh/month

| 198.90 | 175.68 | 18535 | 168.59 | 169.45 | 152.84 | 14521 | 161.52 | 161.92 | 173.85 | 181.18 | 193.35 |

5(219a)1..12=| 2067.85 | (219)

Annual totals
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Space heating fuel - main system 1 2331.50

Water heating fuel
Electricity for pumps, fans and electric keep-hot (Table 4f)
central heating pump or water pump within warm air heating unit (230c)
boiler flue fan (230e)

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

10a. Fuel costs - individual heating systems including micro-CHP

Fuel Fuel price Fuel
kWh/year cost £/year

Space heating - main system 1 X x0.01= (240)
Water heating X x0.01= (247)
Pumps and fans X x0.01= (249)
Electricity for lighting X x0.01= (250)
Additional standing charges (251)
Total energy cost (240)...(242) + (245)...(254) = (255)

11a. SAP rating - individual heating systems including micro-CHP
Energy cost deflator (Table 12) (256)
Energy cost factor (ECF) (257)
SAP value
SAP rating (section 13) (258)
SAP band

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

Energy Emission factor Emissions
kWh/year kg CO,/kWh kg CO,/year

Space heating - main system 1 X = (261)
Water heating x - (264)
Space and water heating (261) + (262) + (263) + (264) = (265)
Pumps and fans x - (267)
Electricity for lighting X = (268)
Total CO,, kg/year (265)...(271) = (272)
Dwelling CO, emission rate (272) = (4) = (273)
El value
El rating (section 14) (274)

£l band

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

Energy Primary factor Primary Energy
kWh/year kWh/year
Space heating - main system 1 X = (261)
Water heating x - [ »an e
Space and water heating (261) + (262) + (263) + (264) = (265)
Pumps and fans x - (267)
Electricity for lighting X = (268)
Primary energy kWh/year (272)

Dwelling primary energy rate kWh/m2/year 89.44 (273)
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TER Worksheet
Design - Draft

NHER

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

Assessor name Miss Nimco Ali Assessor number 9526
Client Last modified 30/09/2020
Address 2B3P, Kingston upon Thames, KT1
Area (m?) Average storey Volume (m?3)
height (m)

Lowest occupied (1a) x 2.50 (2a) = 185.00 | (3a)
Total floor area (1a) + (1b) + (1c) + (1d)...(1n) = (4)
Dwelling volume (3a) + (3b) + (3c) + (3d)...(3n) = 185.00 (5)

2. Ventilation rate

m? per hour

Number of chimneys |I| x40 = |I| (6a)
Number of open flues E x 20 = E (6b)
Number of intermittent fans x10= (7a)
Number of passive vents |I| x10 = |I| (7b)
Number of flueless gas fires E x40 = EI (7¢)

Air changes per
hour

Infiltration due to chimneys, flues, fans, PSVs (6a) + (6b) + (7a) + (7b) + (7c) = +(5)= (8)

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

Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area (17)
If based on air permeability value, then (18) = [(17) + 20] + (8), otherwise (18) = (16) (18)

Number of sides on which the dwelling is sheltered (19)
Shelter factor 1-10.075x (19)] = (20)
Infiltration rate incorporating shelter factor (18) x (20) = (21)

Infiltration rate modified for monthly wind speed:
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Monthly average wind speed from Table U2

| 510 | 500 | 490 | 440 | 430 | 38 | 380 | 370 | 400 | 430 | 450 | 470 |(22)
Wind factor (22)m + 4
| 1228 | 125 | 123 | 110 | 108 | 095 | 095 | 093 | 100 | 108 | 113 | 118 |(22a)

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

| 045 | 044 | 043 | 039 | 038 | 033 | 033 | 032 | 035 | 038 | 039 | o041 |(220)

Calculate effective air change rate for the applicable case:
If mechanical ventilation: air change rate through system N/A (23a)
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h (23¢)

d) natural ventilation or whole house positive input ventilation from loft

| o60 | 060 | 059 | 057 | 057 | o056 | 056 | o055 | o056 | 057 | o058 | 058 |(24d)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in (25)

| 060 | 060 | 059 | 057 | 057 | o056 | 056 | 055 | o056 | 057 | o058 | 058 |(29)
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3. Heat losses and heat loss parameter

Element Gross Openings Net area U-value A x UW/K K-value, A XK,
area, m? m? A, m? W/m?K kJ/m2.K ki/K
Window | 1671 | x| 133 |=] 2215 | (27)
Door | 180 |x| 100 |=| 180 | (26)
External wall | 3434 | x| 018 |=| 618 | (29a)
Party wall | 3215 | x| 000 |=| o000 | (32)
Total area of external elements A, m? (31)
Fabric heat loss, W/K = (A x U) (26)...(30) + (32) = (33)
Heat capacity Cm = 3(A x k) (28)...(30) + (32) + (32a)...(32¢) = N/A (34)
Thermal mass parameter (TMP) in kJ/m?K (35)
Thermal bridges: 5 (L x W) calculated using Appendix K (36)
Total fabric heat loss (33) +(36) = (37)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

| 3662 | 3638 | 3615 | 3506 | 3485 | 3391 | 3391 | 3373 | 3427 | 3485 | 3527 | 3570 |(39)
Heat transfer coefficient, W/K (37)m + (38)m

| 72.83 | 72559 | 7236 | 7127 | 7107 | 7012 | 7012 | 69.94 | 7048 | 7107 | 7148 | 7191 |

Average = 5(39)1...12/12 = 71.27 (39)

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

| 098 | 098 | 098 | 096 0.96 0.95 0.95 0.95 095 | 096 | 097 | 097 |

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

Number of days in month (Table 1a)

| 31.00 | 2800 | 3100 | 3000 | 3100 | 3000 | 3100 | 3100 | 3000 | 31.00 | 3000 | 31.00 |(40)

4. Water heating energy requirement

Assumed occupancy, N (42)
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 89.76 (43)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

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

98.73 | 9514 | 9155 | 87.96 | 8437 | 8078 | 80.78 | 8437 | 8796 | 9155 | 9514 | 9873 |

S(44)1..12 = (44)

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

| 146.42 | 128.06 | 132.14 | 11521 | 11054 | 9539 | 8839 | 101.43 | 102.64 | 119.62 | 13057 | 141.80 |

S(45)1..12 = (45)

Distribution loss 0.15 x (45)m

| 2196 | 1921 | 19.82 | 1728 | 1658 | 1431 | 1326 | 1521 | 1540 | 17.94 | 1959 | 21.27 |(46)

Storage volume (litres) including any solar or WWHRS storage within same vessel (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/day) (48) x (49) (50)

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

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

| 436 | 393 | 436 | 421 | 436 | 421 | 436 | 436 | 421 | 436 | 421 | 436 |(56)
If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) - Vs] + (47), else (56)

| 436 | 393 | 436 | 421 | 436 | 421 | 436 | 436 | 421 | 436 | 421 | 436 |(57)

Primary circuit loss for each month from Table 3
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| 2326 | 2101 | 2326 | 2251 | 2326 | 2251 | 2326 | 2326 | 2251 | 2326 | 2251 | 2326 |(59)

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

| 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | o000 |(61)
Total heat required for water heating calculated for each month 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m

| 174.03 | 153.00 | 159.76 | 141.93 | 138.16 | 122.12 | 116.01 | 129.05 | 129.37 | 147.24 | 157.30 | 169.41 | (62)

Solar DHW input calculated using Appendix G or Appendix H

| 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | o000 |(63)
Output from water heater for each month (kWh/month) (62)m + (63)m

| 174.03 | 153.00 | 159.76 | 141.93 | 138.16 | 122.12 | 116.01 | 129.05 | 129.37 | 147.24 | 157.30 | 169.41 |

5(64)1...12 = (64)

Heat gains from water heating (kWh/month) 0.25 x [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m]

| 7078 | 6253 | 66.03 | 5969 | 5885 | 5310 | 5148 | 5582 | 5551 | 61.87 | 64.80 | 69.24 |(65)

5. Internal gains

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

Metabolic gains (Table 5)

| 116.96 | 116.96 | 116.96 | 116.96 | 116.96 | 116.96 | 116.96 | 116.96 | 116.96 | 116.96 | 116.96 | 116.96 | (66)

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5

| 1840 | 1634 | 1329 | 1006 | 752 | 635 | 68 | 892 | 1197 | 1520 | 1774 | 1891 |(67)

Appliance gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

| 206.45 | 208.59 | 203.19 | 191.70 | 177.19 | 16356 | 154.45 | 152.30 | 157.70 | 169.20 | 183.70 | 197.34 | (68)

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5

| 3470 | 3470 | 3470 | 3470 | 3470 | 3470 | 3470 | 3470 | 3470 | 3470 | 3470 | 3470 |(69)

Pump and fan gains (Table 5a)
| 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 |(70)

Losses e.g. evaporation (Table 5)

| -9357 | 9357 | -9357 | -93.57 | 9357 | -9357 | 9357 | -9357 | -9357 | 9357 | -9357 | -9357 |(71)

Water heating gains (Table 5)

| 9513 | 9306 | 8875 | 8290 | 79.10 | 73.75 | 69.20 | 7503 | 77.10 | 83.16 | 90.00 | 93.07 |(72)
Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

| 381.07 | 379.08 | 366.32 | 345.75 | 324.90 | 304.74 | 291.60 | 297.34 | 307.86 | 328.64 | 352.53 | 370.41 |(73)

6. Solar gains

Access factor Area Solar flux g FF Gains
Table 6d m? W/m? specific data specific data w
or Table 6b or Table 6¢
North | 077 |x| 567 |x| 1063 |x09x| 063 |x| o070 |=[ 1843 |(74)
NorthEast | 077 |x| 298 |x| 1128 |xo09x| 063 |x| 070 |=| 1028 |75
West | 077 |x| 806 |x| 1964 |xo9x| 063 |x| 07 |=| 4838 |80

Solar gains in watts 5(74)m...(82)m

| 77.08 | 150.77 | 253.38 | 385.31 | 491.24 | 512.46 | 483.86 | 402.02 | 299.13 | 179.77 | 95.98 | 6354 |(83)

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

| 458.15 | 529.85 | 619.70 | 731.06 | 816.13 | 817.20 | 775.46 | 699.36 | 606.99 | 508.42 | 448.51 | 433.94 |(84)

7. Mean internal temperature (heating season)

Temperature during heating periods in the living area from Table 9, Th1(°C) 21.00 (85)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains for living area n1,m (see Table 9a)

100 | 099 | 098 | 091 | 075 0.54 0.40 0.46 0.75 0.96 0.99 1.00 | (86)
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Mean internal temp of living area T1 (steps 3 to 7 in Table 9c)

| 2001 | 2016 | 2042 | 2074 | 2094 | 2099 | 2100 | 21.00 | 2096 | 2067 | 2028 | 19.98 |(87)

Temperature during heating periods in the rest of dwelling from Table 9, Th2(°C)

| 2010 | 2010 | 2010 | 2011 | 2012 | 2013 | 2013 | 2013 | 2012 | 2012 | 2011 | 2011 |(88)

Utilisation factor for gains for rest of dwelling n2,m

| 1200 | 099 | 097 | 08 | 070 | 047 | 032 | 037 | 067 | 094 | 099 | 100 |(89

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

| 1877 | 1899 | 1937 | 1083 | 2006 | 2012 | 2013 | 2013 | 2009 | 19.74 | 1918 | 18.74 |(90)

Living area fraction Living area + (4) = (91)

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

| 1937 | 1956 | 19.88 | 2027 | 2048 | 2054 | 2055 | 2055 | 2051 | 2019 | 1971 | 19.34 |(92)

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

| 1937 | 1956 | 1988 | 2027 | 2048 | 2054 | 2055 | 2055 | 2051 | 2019 | 1971 | 1934 |(93)

8. Space heating requirement

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

Utilisation factor for gains, nm

| 1200 | 099 | 097 | 08 | 072 | o051 | 036 | 041 | 071 | 095 | 099 | 100 |(94)

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

| 456.31 | 524.87 | 60152 | 652.99 | 587.50 | 412.81 | 276.47 | 289.24 | 428.16 | 481.28 | 44453 | 432.64 | (95)

Monthly average external temperature from Table U1

| 430 | 490 | 650 | 890 | 1170 | 1460 | 1660 | 1640 | 1410 | 1060 | 710 | 420 |(9)

Heat loss rate for mean internal temperature, Lm, W [(39)m x [(93)m - (96)m]

| 1097.28 | 1063.94 | 968.05 | 810.37 | 624.23 | 416.73 | 276.89 | 290.19 | 451.72 | 681.55 | 901.51 | 1088.88 | (97)
Space heating requirement, kWh/month 0.024 x [(97)m - (95)m] x (41)m

| 476.88 | 362.25 | 272.69 | 11331 | 2733 | 000 | 000 | 000 | 000 | 149.00 | 329.03 | 488.24 |
$(98)1..5,10..12= [ 2218.74 | (98)
Space heating requirement kWh/m?/year (98) = (4) 29.98 (99)

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

Space heating

Fraction of space heat from secondary/supplementary system (table 11) (201)

Fraction of space heat from main system(s) 1-(201)= 1.00 (202)

Fraction of space heat from main system 2 (202)

Fraction of total space heat from main system 1 (202) x [1- (203)] = 1.00 (204)

Fraction of total space heat from main system 2 (202) x (203) = (205)

Efficiency of main system 1 (%) (206)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Space heating fuel (main system 1), kWh/month

| 510.03 | 387.44 | 29165 | 121.19 | 29.23 | 0.00 0.00 000 | 000 | 159.36 | 351.90 | 522.19 |

¥(211)1..5,10...12 = 2372.99 (211)

Water heating

Efficiency of water heater

| 8737 | 8703 | 8623 | 8422 | 8139 | 79.80 | 79.80 | 79.80 | 79.80 | 8485 | 8674 | 87.48 |(217)
Water heating fuel, kWh/month

| 199.20 | 175.79 | 18528 | 168.52 | 169.75 | 153.03 | 14538 | 161.72 | 162.12 | 173.54 | 181.35 | 193.66 |

5(219a)1..12=| 2069.33 | (219)

Annual totals
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Space heating fuel - main system 1 2372.99

Water heating fuel
Electricity for pumps, fans and electric keep-hot (Table 4f)
central heating pump or water pump within warm air heating unit (230c)
boiler flue fan (230e)

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

10a. Fuel costs - individual heating systems including micro-CHP

Fuel Fuel price Fuel
kWh/year cost £/year

Space heating - main system 1 X x0.01= (240)
Water heating X x0.01= (247)
Pumps and fans X x0.01= (249)
Electricity for lighting X x0.01= (250)
Additional standing charges (251)
Total energy cost (240)...(242) + (245)...(254) = (255)

11a. SAP rating - individual heating systems including micro-CHP
Energy cost deflator (Table 12) (256)
Energy cost factor (ECF) (257)
SAP value
SAP rating (section 13) (258)
SAP band

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

Energy Emission factor Emissions
kWh/year kg CO,/kWh kg CO,/year

Space heating - main system 1 X = (261)
Water heating . N T
Space and water heating (261) + (262) + (263) + (264) = (265)
Pumps and fans x - (267)
Electricity for lighting X = (268)
Total CO,, kg/year (265)...(271) = (272)
Dwelling CO, emission rate (272) = (4) = (273)
El value
El rating (section 14) (274)

£l band

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

Energy Primary factor Primary Energy
kWh/year kWh/year
Space heating - main system 1 X = (261)
Water heating x - [ oms e
Space and water heating (261) + (262) + (263) + (264) = (265)
Pumps and fans x - (267)
Electricity for lighting X = (268)
Primary energy kWh/year (272)

Dwelling primary energy rate kWh/m2/year 89.83 (273)
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TER Worksheet
Design - Draft

NHER

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

Assessor name Miss Nimco Ali Assessor number 9526
Client Last modified 30/09/2020
Address 3B4P, Kingston upon Thames, KT1
Area (m?) Average storey Volume (m?3)
height (m)

Lowest occupied (1a) x 2.50 (2a) = (3a)
Total floor area (1a) + (1b) + (1c) + (1d)...(1n) = (4)
Dwelling volume (3a) + (3b) + (3c) + (3d)...(3n) = 181.05 (5)

2. Ventilation rate

m? per hour

Number of chimneys |I| x40 = |I| (6a)
Number of open flues |I| x 20 = |I| (6b)
Number of intermittent fans x10= (7a)
Number of passive vents |I| x10 = |I| (7b)
Number of flueless gas fires |I| x40 = |I| (7¢)

Air changes per
hour

Infiltration due to chimneys, flues, fans, PSVs (6a) + (6b) + (7a) + (7b) + (7c) = +(5) = (8)

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

Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area (17)
If based on air permeability value, then (18) = [(17) + 20] + (8), otherwise (18) = (16) (18)

Number of sides on which the dwelling is sheltered (19)
Shelter factor 1-10.075x (19)] = (20)
Infiltration rate incorporating shelter factor (18) x (20) = (21)

Infiltration rate modified for monthly wind speed:
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Monthly average wind speed from Table U2

| 510 | 500 | 490 | 440 | 430 | 38 | 380 | 370 | 400 | 430 | 450 | 470 |(22)
Wind factor (22)m + 4
| 1228 | 125 | 123 | 110 | 108 | 095 | 095 | 093 | 100 | 108 | 113 | 118 |(22a)

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

| 045 | 044 | 043 | 039 | 038 | 034 | 034 | 033 | 035 | 038 | 040 | 042 |(220)

Calculate effective air change rate for the applicable case:
If mechanical ventilation: air change rate through system N/A (23a)
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h (23¢)

d) natural ventilation or whole house positive input ventilation from loft

| o60 | 060 | 059 | 058 | 057 | o056 | 056 | 055 | o056 | 057 | 058 | 059 |(24d)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in (25)

| o60 | 060 | 059 | 058 | 057 | o056 | 056 | 055 | o056 | 057 | o058 | 059 |(29)
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3. Heat losses and heat loss parameter

Element Gross Openings Net area U-value A x UW/K K-value, A XK,
area, m? m? A, m? W/m?K kJ/m2.K ki/K
Window | 1502 | x| 133 |=] 1991 | (27)
Door | 180 |x| 100 |=| 180 | (26)
External wall | 4046 | x| 018 |=| 728 | (29a)
Party wall | 3293 | x| 000 |=| o000 | (32)
Roof | 7242 | x| 013 |=| 941 | (30)
Total area of external elements SA, m? (31)
Fabric heat loss, W/K = 5(A x U) (26)...(30) + (32) = (33)
Heat capacity Cm = 3 (A x k) (28)...(30) +(32) +(32a)...(32¢) = N/A (34)
Thermal mass parameter (TMP) in kJ/m2K (35)
Thermal bridges: (L x W) calculated using Appendix K (36)
Total fabric heat loss (33) +(36) = (37)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

| 3594 | 3570 | 3547 | 3439 | 3418 | 3324 | 3324 | 3306 | 3360 | 3418 | 3459 | 3502 |(39)
Heat transfer coefficient, W/K (37)m + (38)m

| 9035 | 9012 | 89.89 | 8880 | 88560 | 87.65 | 8765 | 8748 | 88.02 | 8860 | 89.01 | 89.44 |

Average = 5(39)1...12/12 = 88.80 (39)

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

| 125 [ 124 | 124 | 123 1.22 121 1.21 121 122 | 122 | 123 [ 123 |

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

Number of days in month (Table 1a)

| 3100 | 2800 | 3100 | 3000 | 3100 | 3000 | 3100 | 3100 | 3000 | 31.00 | 30.00 | 31.00 |(40)

4. Water heating energy requirement

Assumed occupancy, N (42)
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 88.91 (43)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

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

97.80 | 9424 | 9068 | 87.13 | 8357 | 8002 | 80.02 | 8357 | 8713 | 9068 | 9424 | 97.80 |

S(44)1..12 = (44)

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

| 145.03 | 126.84 | 130.89 | 114.11 | 109.50 | 94.49 | 8756 | 10047 | 10167 | 118.49 | 129.34 | 140.45 |

S(45)1..12 = (45)

Distribution loss 0.15 x (45)m

| 2175 | 1903 | 1963 | 1712 | 1642 | 1417 | 1313 | 1507 | 1525 | 17.77 | 1940 | 21.07 |(46)

Storage volume (litres) including any solar or WWHRS storage within same vessel (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/day) (48) x (49) (50)

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

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

| 436 | 393 | 436 | 421 | 436 | 421 | 436 | 436 | 421 | 436 | 421 | 436 |(56)
If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) - Vs] + (47), else (56)

| 436 | 393 | 436 | 421 | 436 | 421 | 436 | 436 | 421 | 436 | 421 | 436 |(57)
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Primary circuit loss for each month from Table 3

| 2326 | 2101 | 2326 | 2251 | 2326 | 2251 | 2326 | 2326 | 2251 | 2326 | 2251 | 23.26 |(59)

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

| 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | o000 |(61)
Total heat required for water heating calculated for each month 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m

| 172.65 | 151.79 | 15851 | 140.84 | 137.11 | 121.21 | 115.17 | 128.09 | 128.40 | 146.11 | 156.07 | 168.07 | (62)

Solar DHW input calculated using Appendix G or Appendix H

| 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | o000 |(63)
Output from water heater for each month (kWh/month) (62)m + (63)m

| 172.65 | 151.79 | 15851 | 140.84 | 137.11 | 121.21 | 115.17 | 128.09 | 128.40 | 146.11 | 156.07 | 168.07 |

5(64)1...12 = (64)

Heat gains from water heating (kWh/month) 0.25 x [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m]

| 7032 | 6213 | 6562 | 5932 | 5850 | 5280 | 5121 | 5550 | 5519 | 6149 | 6439 | 6879 |(69)

5. Internal gains

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

Metabolic gains (Table 5)

| 11517 | 11517 | 11517 | 11547 | 1157 | 11517 | 115.47 | 11517 | 11517 | 115.17 | 115.17 | 115.17 | (66)

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5

| 1815 | 1612 | 1311 | 993 | 742 | 626 | 677 | 88 | 1181 | 1500 | 1750 | 18.66 | (67)

Appliance gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

| 202.88 | 204.98 | 199.68 | 188.38 | 174.13 | 160.73 | 151.78 | 149.67 | 154.98 | 166.27 | 180.53 | 193.93 | (68)

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5

| 3452 | 3452 | 3452 | 3452 | 3452 | 3452 | 3452 | 3452 | 3452 | 3452 | 3452 | 3452 |(69)

Pump and fan gains (Table 5a)

| 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 |(70)

Losses e.g. evaporation (Table 5)

| 9214 | 9214 | -9214 | -92.14 | 9214 | -92.14 | 9214 | 9214 | -92.14 | 9214 | -92.14 | -92.14 |(71)

Water heating gains (Table 5)

| 9451 | 9246 | 8819 | 8240 | 7863 | 7333 | 6883 | 7460 | 7665 | 8265 | 89.43 | 9247 |(72)
Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

| 376.09 | 374.12 | 361.53 | 341.26 | 320.73 | 300.87 | 287.92 | 293.62 | 303.99 | 324.47 | 348.01 | 365.60 |(73)

6. Solar gains

Access factor Area Solar flux g FF Gains
Table 6d m? W/m? specific data specific data w
or Table 6b or Table 6¢
West | 077 |x| 1054 |x| 1964 |x09x| 063 |x| 070 |=| 6326 |(80)
South | 077 |x| 448 |x| 4675 |xo09x| 063 |x| 070 |=| 6401 |(78)

Solar gains in watts 5(74)m...(82)m

| 127.27 | 22859 | 337.35 | 448.18 | 521.57 | 524.27 | 502.91 | 44858 | 376.54 | 259.92 | 154.76 | 107.34 | (83)

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

| 503.37 | 602.71 | 698.89 | 789.43 | 842.30 | 825.15 | 790.84 | 742.20 | 680.53 | 584.39 | 502.76 | 472.94 | (84)

7. Mean internal temperature (heating season)

Temperature during heating periods in the living area from Table 9, Th1(°C) 21.00 (85)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains for living area n1,m (see Table 9a)

100 | 099 | 097 | 093 | o082 0.64 0.48 0.53 0.78 0.96 0.99 1.00 | (86)
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Mean internal temp of living area T1 (steps 3 to 7 in Table 9c)

| 1972 | 1991 | 2021 | 2056 | 2083 | 2096 | 2099 | 2099 | 2090 | 2054 | 2006 | 19.68 |(87)

Temperature during heating periods in the rest of dwelling from Table 9, Th2(°C)

| 1988 | 1988 | 1989 | 1990 | 1990 | 19.91 | 19.91 [ 1991 | 1991 | 1990 | 19.90 | 19.89 |(88)

Utilisation factor for gains for rest of dwelling n2,m

| 099 | 099 | 097 | 090 | 076 | o055 | 037 | 041 | o069 | 093 | 099 | 100 |(89

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

| 1819 | 1847 | 1890 | 1940 | 1974 | 1989 | 1991 | 1991 | 1983 | 1938 | 1869 | 18.15 |(90)

Living area fraction Living area + (4) = (91)

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

| 1876 | 1901 | 1939 | 1984 | 2015 | 2029 | 2032 | 2031 | 2023 | 19.81 | 1921 | 1872 |(92)

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

| 1876 | 1901 | 1939 | 19.84 | 2015 | 2029 | 2032 | 2031 | 2023 | 1981 | 1921 | 1872 |(93)

8. Space heating requirement

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

Utilisation factor for gains, nm

| 099 | 098 | 096 | 090 | 077 | o058 | 041 | o046 | 072 | 093 | 099 | 099 |94

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

| 499.89 | 593.24 | 672.02 | 710.75 | 652.75 | 480.35 | 323.00 | 337.92 | 490.30 | 545.16 | 495.59 | 470.45 | (95)

Monthly average external temperature from Table U1

| 430 | 490 | 650 | 890 | 1170 | 1460 | 1660 | 1640 | 1410 | 1060 | 710 | 420 |(9)

Heat loss rate for mean internal temperature, Lm, W [(39)m x [(93)m - (96)m]

| 1306.68 | 1271.87 | 1158.69 | 971.29 | 748.51 | 498.70 | 325.66 | 342.35 | 539.85 | 816.34 | 1077.48 | 1299.01 | (97)
Space heating requirement, kWh/month 0.024 x [(97)m - (95)m] x (41)m

| 600.25 | 456.04 | 362.08 | 18759 | 7124 | 000 | 000 | 000 | 000 | 20175 | 418.96 | 616.45 |
$(98)1..5,10..12= [ 291436 | (98)
Space heating requirement kWh/m?/year (98) = (4) 40.24 (99)

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

Space heating

Fraction of space heat from secondary/supplementary system (table 11) (201)

Fraction of space heat from main system(s) 1-(201)= 1.00 (202)

Fraction of space heat from main system 2 (202)

Fraction of total space heat from main system 1 (202) x [1- (203)] = 1.00 (204)

Fraction of total space heat from main system 2 (202) x (203) = (205)

Efficiency of main system 1 (%) (206)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Space heating fuel (main system 1), kWh/month

| 641.98 | 487.74 | 387.25 | 20063 | 76.19 | 0.00 0.00 000 | 000 | 21578 | 448.09 | 659.30 |

¥(211)1..5,10...12 = 3116.96 (211)

Water heating

Efficiency of water heater

| 8787 | 8757 | 86.95 | 8558 | 8316 | 79.80 | 79.80 | 79.80 | 79.80 | 8567 | 87.32 | 87.97 |(217)
Water heating fuel, kWh/month

| 196.48 | 173.34 | 18230 | 16457 | 164.87 | 151.90 | 14433 | 160.51 | 160.90 | 170.53 | 178.72 | 191.05 |

5(219a)1..12=| 2039.51 | (219)

Annual totals
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Space heating fuel - main system 1 3116.96

Water heating fuel
Electricity for pumps, fans and electric keep-hot (Table 4f)
central heating pump or water pump within warm air heating unit (230c)
boiler flue fan (230e)

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

10a. Fuel costs - individual heating systems including micro-CHP

Fuel Fuel price Fuel
kWh/year cost £/year

Space heating - main system 1 X x0.01= (240)
Water heating X x0.01= (247)
Pumps and fans X x0.01= (249)
Electricity for lighting X x0.01= (250)
Additional standing charges (251)
Total energy cost (240)...(242) + (245)...(254) = (255)

11a. SAP rating - individual heating systems including micro-CHP
Energy cost deflator (Table 12) (256)
Energy cost factor (ECF) (257)
SAP value
SAP rating (section 13) (258)
SAP band

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

Energy Emission factor Emissions
kWh/year kg CO,/kWh kg CO,/year

Space heating - main system 1 X = (261)
Water heating x - (264)
Space and water heating (261) + (262) + (263) + (264) = (265)
Pumps and fans x - (267)
Electricity for lighting X = (268)
Total CO,, kg/year (265)...(271) = (272)
Dwelling CO, emission rate (272) = (4) = (273)
El value
El rating (section 14) (274)

£l band

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

Energy Primary factor Primary Energy
kWh/year kWh/year
Space heating - main system 1 X = (261)
Water heating x - [z o
Space and water heating (261) + (262) + (263) + (264) = (265)
Pumps and fans x - (267)
Electricity for lighting X = (268)
Primary energy kWh/year (272)
Dwelling primary energy rate kWh/m2/year (273)
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TER Worksheet
Design - Draft

NHER

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

Assessor name Miss Nimco Ali Assessor number 9526
Client Last modified 30/09/2020
Address 3B5P, Kingston upon Thames, KT1
Area (m?) Average storey Volume (m?3)
height (m)

Lowest occupied (1a) x 2.50 (2a) = (3a)
Total floor area (1a) + (1b) + (1c) + (1d)...(1n) = (4)
Dwelling volume (3a) + (3b) + (3c) + (3d)...(3n) = 260.18 (5)

2. Ventilation rate

m? per hour

Number of chimneys |I| x40 = |I| (6a)
Number of open flues E x 20 = E (6b)
Number of intermittent fans x10 = (7a)
Number of passive vents |I| x10 = |I| (7b)
Number of flueless gas fires E x40 = EI (7¢)

Air changes per
hour

Infiltration due to chimneys, flues, fans, PSVs (6a) + (6b) + (7a) + (7b) + (7c) = +(5) = (8)
If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Air permeability value, 50, expressed in cubic metres per hour per square metre of envelope area (17)
If based on air permeability value, then (18) = [(17) + 20] + (8), otherwise (18) = (16) (18)
Number of sides on which the dwelling is sheltered (19)
Shelter factor 1-[0.075 x (19)] = (20)
Infiltration rate incorporating shelter factor (18) x (20) = (21)

Infiltration rate modified for monthly wind speed:
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Monthly average wind speed from Table U2

| 500 | 500 | 490 | 440 | 430 | 380 | 380 | 370 | 400 | 430 | 450 | 470 |(22)
Wind factor (22)m + 4

| 1228 | 125 | 123 | 110 | 108 | 095 | 095 | 093 | 100 | 108 | 113 | 118 |(22a)

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

| 044 | 043 | 042 | 038 | 037 | 033 | 033 | 032 | 034 | 037 | 039 | 040 |(220)

Calculate effective air change rate for the applicable case:

If mechanical ventilation: air change rate through system N/A (23a)

If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h (23¢)

d) natural ventilation or whole house positive input ventilation from loft

| o60 | 059 | o059 | 057 | 057 | o055 | 055 | o055 | o056 | 057 | 057 | o058 |(24d)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in (25)

| 060 | 059 | o059 | 057 | 057 | o055 | 055 | o055 | o056 | 057 | o057 | o058 |(29
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3. Heat losses and heat loss parameter

Element Gross Openings Net area U-value A x UW/K K-value, A XK,
area, m? m? A, m? W/m?K kJ/m2.K ki/K
Window | 1808 | x| 133 |=| 2397 | (27)
Door | 180 |x| 100 |=| 180 | (26)
Ground floor | 10407 | x| 013 |=| 1353 | (28a)
External wall | 6540 | x| o018 |=] 1177 | (29a)
Party wall | 2413 | x| 000 |=| o000 | (32)
Total area of external elements SA, m? (31)
Fabric heat loss, W/K = 5(A x U) (26)...(30) + (32) = (33)
Heat capacity Cm = 3 (A x k) (28)...(30) +(32) +(32a)...(32¢) = N/A (34)
Thermal mass parameter (TMP) in kJ/m2K (35)
Thermal bridges: (L x W) calculated using Appendix K (36)
Total fabric heat loss (33) +(36) = (37)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

| 5115 | 5083 | 5052 | 49.05 | 4877 | 4749 | 4749 | 4725 | 4798 | 4877 | 4933 | 4991 |(39)
Heat transfer coefficient, W/K (37)m + (38)m

| 113.21 | 112.89 | 112558 | 111.11 | 110.84 | 109.56 | 109.56 | 109.32 | 110.05 | 110.84 | 111.39 | 111.97 |

Average = 5(39)1...12/12 = 111.11 (39)

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

| 109 | 108 | 108 | 107 1.07 1.05 1.05 1.05 106 | 107 | 107 [ 108 |

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

Number of days in month (Table 1a)

| 3100 | 2800 | 3100 | 3000 | 3100 | 3000 | 3100 | 3100 | 3000 | 31.00 | 30.00 | 31.00 |(40)

4. Water heating energy requirement

Assumed occupancy, N (42)
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 100.09 (43)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

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

110.09 | 106.09 | 102.09 | 98.08 | 94.08 | 90.08 | 90.08 | 94.08 | 98.08 | 102.09 | 106.09 | 110.09 |

S(44)1..12 = (44)

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

| 163.27 | 142.79 | 147.35 | 128.46 | 123.26 | 106.37 | 9857 | 113.11 | 114.46 | 133.39 | 145.60 | 158.12 |

S(45)1..12 = (45)

Distribution loss 0.15 x (45)m

| 2449 | 2142 | 2210 | 1927 | 1849 | 1596 | 1478 | 1697 | 1717 | 2001 | 2184 | 2372 |(46)

Storage volume (litres) including any solar or WWHRS storage within same vessel (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/day) (48) x (49) (50)

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

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

| 436 | 393 | 436 | 421 | 436 | 421 | 436 | 436 | 421 | 436 | 421 | 436 |(56)
If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) - Vs] + (47), else (56)

| 436 | 393 | 436 | 421 | 436 | 421 | 436 | 436 | 421 | 436 | 421 | 436 |(57)
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Primary circuit loss for each month from Table 3

| 2326 | 2101 | 2326 | 2251 | 2326 | 2251 | 2326 | 2326 | 2251 | 2326 | 2251 | 23.26 |(59)

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

| 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | o000 |(61)
Total heat required for water heating calculated for each month 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m

| 190.88 | 167.74 | 174.97 | 155.19 | 150.88 | 133.09 | 126.18 | 140.72 | 141.18 | 161.01 | 172.33 | 185.73 | (62)

Solar DHW input calculated using Appendix G or Appendix H

| 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | o000 |(63)
Output from water heater for each month (kWh/month) (62)m + (63)m

| 190.88 | 167.74 | 174.97 | 155.19 | 150.88 | 133.09 | 126.18 | 140.72 | 141.18 | 161.01 | 172.33 | 185.73 |

5(64)1...12 = (64)

Heat gains from water heating (kWh/month) 0.25 x [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m]

| 7638 | 6744 | 7109 | 6410 | 6308 | 5675 | 5487 | 5070 | 59.44 | 6645 | 69.79 | 74.67 |(69)

5. Internal gains

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

Metabolic gains (Table 5)

| 13871 | 138.71 | 13871 | 13871 | 138.71 | 13871 | 138.71 | 138.71 | 13871 | 138.71 | 138.71 | 138.71 | (66)

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5

| 2407 | 2138 | 1738 | 1316 | 984 | 831 | 897 | 1166 | 1566 | 19.88 | 2320 | 2473 |(67)

Appliance gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

| 262.74 | 265.47 | 258.60 | 243.97 | 22551 | 208.16 | 196.56 | 193.84 | 200.71 | 215.33 | 233.80 | 251.15 | (68)

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5

| 3687 | 3687 | 36.87 | 3687 | 3687 | 3687 | 3687 | 36.87 | 3687 | 3687 | 36.87 | 36.87 |(69)

Pump and fan gains (Table 5a)
| 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 |(70)

Losses e.g. evaporation (Table 5)

| -110.97 | -110.97 | -110.97 | -110.97 | -120.97 | -110.97 | -110.97 | -110.97 | -110.97 | -110.97 | -110.97 | -110.97 | (71)

Water heating gains (Table 5)

| 10266 | 10035 | 9555 | 89.02 | 8478 | 7882 | 7375 | 8024 | 8255 | 8931 | 96.94 | 10036 |(72)
Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

| 457.08 | 454.81 | 439.14 | 413.77 | 387.74 | 362.89 | 346.90 | 353.36 | 366.53 | 392.14 | 421.55 | 443.86 | (73)

6. Solar gains

Access factor Area Solar flux g FF Gains
Table 6d m? W/m? specific data specific data w
or Table 6b or Table 6¢c
North | 077 |x| 68 |x| 1063 |x09x| 063 |x| 070 |=| 2220 (74
NorthEast | 077 |x| 218 |x| 1128 |xo9x| 063 |x| o070 |=| 75 |75
East | 077 |x| 678 |x| 1964 |x09x| 063 |x| 070 |=[ 4070 |(76)
SouthEast | 077 |x| 226 |x| 3679 |x09x| 063 |x| o070 |=| 2541 |(77)

Solar gains in watts 3(74)m...(82)m

| 95.92 | 180.80 | 290.29 | 426.15 | 534.03 | 554.06 | 524.31 | 440.87 | 337.24 | 211.72 | 118.14 | 79.94 | (83)

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

| 553.00 | 635.61 | 729.44 | 839.92 | 921.78 | 916.95 | 871.21 | 794.23 | 703.77 | 603.85 | 539.69 | 523.80 | (84)

7. Mean internal temperature (heating season)

Temperature during heating periods in the living area from Table 9, Th1(°C) 21.00 (85)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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Utilisation factor for gains for living area n1,m (see Table 9a)

| 1200 | 100 | 099 | 097 | 08 | 071 | o054 | o061 | 087 | 098 | 100 | 100 |(86)

Mean internal temp of living area T1 (steps 3 to 7 in Table 9c)
| 1978 | 1992 | 2017 | 2051 | 2080 | 2096 | 2099 | 2098 | 2087 | 2049 | 2008 | 19.76 |(87)
Temperature during heating periods in the rest of dwelling from Table 9, Th2(°C)

| 2001 | 2001 | 2002 | 2003 | 2003 | 2004 | 2004 | 2004 | 2004 | 2003 | 2003 | 2002 |(88)

Utilisation factor for gains for rest of dwelling n2,m

| 1200 | 100 | 099 | o096 | 084 | 063 | 043 | o050 | 081 | 098 | 100 | 100 |(89

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

| 1837 | 1858 | 1894 | 1945 | 1983 | 2001 | 2004 | 2004 | 1992 | 1942 | 1882 | 1835 |(90)
Living area fraction Living area + (4) = (91)
Mean internal temperature for the whole dwelling fLA x T1 +(1 - fLA) x T2

| 1882 | 1901 | 1934 | 1979 | 2024 | 2031 | 2034 | 2034 | 2023 | 1976 | 19.22 | 1880 |(92)

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

| 1882 | 1901 | 1934 | 1979 | 2014 | 2031 | 2034 | 2034 | 2023 | 1976 | 19.22 | 1880 |(93)

8. Space heating requirement

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

Utilisation factor for gains, nm

| 1200 | 100 | 099 | o095 | 08 | o065 | 047 | 053 | 08 | 097 | 100 | 100 |(99)

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

| 551.81 | 632.58 | 719.53 | 799.23 | 782.37 | 598.20 | 406.23 | 423.26 | 580.28 | 588.06 | 537.23 | 522.94 | (95)

Monthly average external temperature from Table U1

| 430 | 49 | 650 | 890 | 1170 | 1460 | 1660 | 1640 | 1410 | 1060 | 7.0 | 420 |(9)

Heat loss rate for mean internal temperature, Lm, W [(39)m x [(93)m - (96)m]

| 1644.00 | 1592.61 | 1445.16 | 1209.64 | 935.87 | 625.90 | 409.97 | 430.60 | 674.14 | 1015.33 | 1349.90 | 1634.71 | (97)
Space heating requirement, kWh/month 0.024 x [(97)m - (95)m] x (41)m

| 81259 | 645.14 | 539.87 | 295.49 | 11420 | 000 | 000 | 000 | o000 | 317.88 | 585.13 | 827.16 |
$(98)1..5,10..12= [ 413746 | (98)
Space heating requirement kWh/m?/year (98) + (4) 39.76 (99)

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

Space heating

Fraction of space heat from secondary/supplementary system (table 11) (201)

Fraction of space heat from main system(s) 1-(201)= 1.00 (202)

Fraction of space heat from main system 2 (202)

Fraction of total space heat from main system 1 (202) x [1- (203)] = 1.00 (204)

Fraction of total space heat from main system 2 (202) x (203) = (205)

Efficiency of main system 1 (%) (206)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Space heating fuel (main system 1), kWh/month
| 869.08 | 689.99 | 577.40 | 316.03 | 122.14 | 0.00 0.00 000 | 000 | 339.98 | 625.80 | 884.66 |

¥(211)1...5,10..12 = 4425.09 (211)

Water heating

Efficiency of water heater

| 8825 | 8306 | 8762 | 8651 | 8408 | 79.80 | 79.80 | 79.80 | 79.80 | s86.60 | 87.82 | 8833 |(217)
Water heating fuel, kWh/month
| 21630 | 190.48 | 199.68 | 179.40 | 179.44 | 166.79 | 158.12 | 176.34 | 176.92 | 185.93 | 196.23 | 210.28 |
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5(219a)1..12=| 223591 | (219)

Annual totals

Space heating fuel - main system 1
Water heating fuel
Electricity for pumps, fans and electric keep-hot (Table 4f)
central heating pump or water pump within warm air heating unit (230c)
boiler flue fan (230e)

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

10a. Fuel costs - individual heating systems including micro-CHP

Fuel Fuel price Fuel
kWh/year cost £/year

Space heating - main system 1 X x0.01= (240)
Water heating X x0.01= (247)
Pumps and fans X x0.01= (249)
Electricity for lighting X x0.01= (250)
Additional standing charges (251)
Total energy cost (240)...(242) + (245)...(254) = (255)

11a. SAP rating - individual heating systems including micro-CHP
Energy cost deflator (Table 12) (256)
Energy cost factor (ECF) (257)
SAP value
SAP rating (section 13) (258)
SAP band

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

Energy Emission factor Emissions
kWh/year kg CO./kWh kg CO,/year

Space heating - main system 1 X = (261)
Water heating x - (264)
Space and water heating (261) + (262) + (263) + (264) = (265)
Electricity for lighting X = (268)
Total CO,, kg/year (265)...(271) = (272)
Dwelling CO, emission rate (272) + (4) = (273)
El value
El rating (section 14) (274)

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

Energy Primary factor Primary Energy
kWh/year kWh/year
Space heating - main system 1 X = (261)
Water heating . - [oms e
Space and water heating (261) +(262) + (263) + (264) = (265)
Pumps and fans X 3.07 = (267)

Electricity for lighting 425.01 X 3.07 = 1304.79 (268)
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Primary energy kWh/year 9661.46 (272)
Dwelling primary energy rate kWh/m2/year 92.84 (273)
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TER Worksheet
Design - Draft

NHER

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

Assessor name Miss Nimco Ali Assessor number 9526
Client Last modified 30/09/2020
Address 3B6P, Kingston upon Thames, KT1
Area (m?) Average storey Volume (m?3)
height (m)

Lowest occupied (1a) x 2.50 (2a) = 236.83 | (3a)
Total floor area (1a) + (1b) + (1c) + (1d)...(1n) = (4)
Dwelling volume (3a) + (3b) + (3c) + (3d)...(3n) = 236.83 (5)

2. Ventilation rate

m? per hour

Number of chimneys |I| x40 = |I| (6a)
Number of open flues |I| x 20 = |I| (6b)
Number of intermittent fans x10= (7a)
Number of passive vents |I| x10 = |I| (7b)
Number of flueless gas fires |I| x40 = |I| (7¢)

Air changes per
hour

Infiltration due to chimneys, flues, fans, PSVs (6a) + (6b) + (7a) + (7b) + (7c) = +(5) = (8)
If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Air permeability value, 50, expressed in cubic metres per hour per square metre of envelope area (17)
If based on air permeability value, then (18) = [(17) + 20] + (8), otherwise (18) = (16) (18)
Number of sides on which the dwelling is sheltered (19)
Shelter factor 1-[0.075 x (19)] = (20)
Infiltration rate incorporating shelter factor (18) x (20) = (21)

Infiltration rate modified for monthly wind speed:
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Monthly average wind speed from Table U2

| 500 | 500 | 490 | 440 | 430 | 380 | 380 | 370 | 400 | 430 | 450 | 470 |(22)
Wind factor (22)m + 4

| 1228 | 125 | 123 | 110 | 108 | 095 | 095 | 093 | 100 | 108 | 113 | 118 |(22a)

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

| 041 | 040 | 039 | 035 | 034 | 030 | 030 | 030 | 032 | 034 | 036 | 038 |(220)

Calculate effective air change rate for the applicable case:

If mechanical ventilation: air change rate through system N/A (23a)

If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h (23c)

d) natural ventilation or whole house positive input ventilation from loft

| 058 | 058 | 058 | 056 | 056 | 055 | 055 | 054 | o055 | 056 | 056 | 057 |(24d)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in (25)

| 058 | 058 | 058 | 056 | 056 | 055 | 055 | o054 | o055 | o056 | 056 | 057 (29
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3. Heat losses and heat loss parameter

Element Gross Openings Net area U-value A x UW/K K-value, A XK,
area, m? m? A, m? W/m?K kJ/m2.K ki/K
Window | 148 | x| 133 |=| 1970 | (27)
Door | 180 |x| 100 |=| 180 | (26)
External wall | 7096 | x| 018 |=| 1277 | (29a)
Party wall | 1515 | x| 000 |=| o000 | (32)
Roof | 9473 | x| 013 |=| 1231 | (30)
Total area of external elements SA, m? (31)
Fabric heat loss, W/K = 5(A x U) (26)...(30) + (32) = (33)
Heat capacity Cm = 3 (A x k) (28)...(30) +(32) +(32a)...(32¢) = N/A (34)
Thermal mass parameter (TMP) in kJ/m2K (35)
Thermal bridges: (L x W) calculated using Appendix K (36)
Total fabric heat loss (33) +(36) = (37)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

| 4559 | 4534 | 4500 | 4392 | 4371 | 4269 | 4269 | 4250 | 4308 | 4371 | 4415 | 4461 |(39)
Heat transfer coefficient, W/K (37)m + (38)m

| 109.36 | 109.11 | 108.86 | 107.69 | 107.48 | 106.46 | 106.46 | 106.27 | 106.85 | 107.48 | 107.92 | 108.38 |

Average = 5(39)1...12/12 = 107.69 (39)

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

[ 115 [ 115 | 115 | 114 113 112 1.12 112 113 | 113 [ 114 [ 114 |

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

Number of days in month (Table 1a)

| 3100 | 2800 | 3100 | 3000 | 3100 | 3000 | 3100 | 3100 | 3000 | 31.00 | 30.00 | 31.00 |(40)

4. Water heating energy requirement

Assumed occupancy, N (42)
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 97.97 (43)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

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

107.77 | 103.85 | 99.93 | 9601 | 92.09 | 8817 | 88.17 | 92.09 | 96.01 | 99.93 | 103.85 | 107.77 |

S(44)1..12 = (44)

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

| 159.82 | 139.78 | 144.24 | 125.75 | 12066 | 104.12 | 96.48 | 110.72 | 112.04 | 13057 | 142.53 | 154.77 |

S(45)1..12 = (45)

Distribution loss 0.15 x (45)m

| 2397 | 2097 | 2164 | 1886 | 1810 | 1562 | 1447 | 1661 | 1681 | 1959 | 2138 | 2322 |(46)

Storage volume (litres) including any solar or WWHRS storage within same vessel (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/day) (48) x (49) (50)

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

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

| 436 | 393 | 436 | 421 | 436 | 421 | 436 | 436 | 421 | 436 | 421 | 436 |(56)
If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) - Vs] + (47), else (56)

| 436 | 393 | 436 | 421 | 436 | 421 | 436 | 436 | 421 | 436 | 421 | 436 |(57)
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Primary circuit loss for each month from Table 3

| 2326 | 2101 | 2326 | 2251 | 2326 | 2251 | 2326 | 2326 | 2251 | 2326 | 2251 | 23.26 |(59)

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

| 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | o000 |(61)
Total heat required for water heating calculated for each month 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m

| 187.43 | 164.72 | 171.85 | 152.48 | 148.28 | 130.85 | 124.10 | 138.33 | 138.76 | 158.19 | 169.25 | 182.39 | (62)

Solar DHW input calculated using Appendix G or Appendix H

| 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | o000 |(63)
Output from water heater for each month (kWh/month) (62)m + (63)m

| 187.43 | 164.72 | 171.85 | 152.48 | 148.28 | 130.85 | 124.10 | 138.33 | 138.76 | 158.19 | 169.25 | 182.39 |

5(64)1...12 = (64)

Heat gains from water heating (kWh/month) 0.25 x [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m]

| 7523 | 6643 | 7005 | 6319 | 6221 | s56.00 | 5417 | 5891 | 5863 | 6551 | 68.77 | 7356 |(69)

5. Internal gains

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

Metabolic gains (Table 5)

| 13425 | 134.25 | 134.25 | 134.25 | 134.25 | 13425 | 134.25 | 134.25 | 134.25 | 134.25 | 134.25 | 134.25 | (66)

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5

| 2311 [ 2053 | 1669 | 1264 | 945 | 798 | 862 | 1120 | 1504 | 19.09 | 2228 | 23.75 |(67)

Appliance gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

| 24752 | 25008 | 24361 | 229.83 | 212.44 | 196.09 | 185.17 | 182.60 | 189.08 | 202.85 | 220.25 | 236.59 | (68)

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5

| 3643 | 3643 | 3643 | 3643 | 3643 | 3643 | 3643 | 3643 | 3643 | 3643 | 3643 | 3643 |(69)

Pump and fan gains (Table 5a)
| 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 |(70)

Losses e.g. evaporation (Table 5)

| -107.40 | -107.40 | -107.40 | -107.40 | -107.40 | -107.40 | -107.40 | -107.40 | -107.40 | -107.40 | -107.40 | -107.40 | (71)

Water heating gains (Table 5)

| 10112 | 9886 | 9416 | 8777 | 8362 | 77.78 | 7282 | 79.18 | 81.44 | 8805 | 9552 | 9887 |(72)
Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

| 438.02 | 435.75 | 42074 | 396.52 | 371.78 | 348.12 | 332.88 | 339.26 | 351.82 | 376.27 | 404.32 | 425.49 | (73)

6. Solar gains

Access factor Area Solar flux g FF Gains
Table 6d m? W/m? specific data specific data w
or Table 6b or Table 6¢
East | 077 |x| 1044 |x| 1964 |x09x| 063 |x| 070 |=| 6266 |(76)
South | 077 |x| 442 |x| 4675 |x09x| 063 |x| 070 |=| 6315 |(78)

Solar gains in watts 5(74)m...(82)m

| 125.82 | 226.01 | 333.63 | 44333 | 516.00 | 518.71 | 497.57 | 443.77 | 372.42 | 257.01 | 152.99 | 106.10 | (83)

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

| 563.84 | 661.76 | 754.37 | 839.85 | 887.79 | 866.83 | 830.45 | 783.02 | 724.25 | 633.29 | 557.32 | 531.59 |(84)

7. Mean internal temperature (heating season)

Temperature during heating periods in the living area from Table 9, Th1(°C) 21.00 (85)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains for living area n1,m (see Table 9a)

100 | 100 | 099 | 09 | o088 0.72 0.55 0.60 0.84 0.98 1.00 1.00 | (86)
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Mean internal temp of living area T1 (steps 3 to 7 in Table 9c)

| 1975 | 1991 [ 2017 | 2051 | 2078 | 2095 | 2099 | 20.98 | 2087 | 2050 | 2006 | 19.72 |(87)

Temperature during heating periods in the rest of dwelling from Table 9, Th2(°C)

| 1996 | 1996 | 19.96 | 19.97 | 1997 | 1998 | 19.98 | 1998 | 19.98 | 19.97 | 19.97 | 19.97 |(89)

Utilisation factor for gains for rest of dwelling n2,m

| 1200 | 099 | 098 | 094 | o084 | 063 | 043 | 048 | 077 | 096 | 099 | 100 |(89

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

| 1829 | 1853 | 1891 | 1939 | 1976 | 19.94 | 1998 | 19.98 | 1988 | 1939 | 1875 | 1825 |(90)

Living area fraction Living area + (4) = (91)

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

| 1877 | 1898 | 1933 | 1976 | 2010 | 2027 | 2031 | 2031 | 2021 | 1976 | 1918 | 18.74 |(92)

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

| 1877 | 1898 | 1933 | 1976 | 2010 | 2027 | 2031 | 2031 | 2021 | 1976 | 19.18 | 1874 |(93)

8. Space heating requirement

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

Utilisation factor for gains, nm

| 1200 | 099 | 098 | 094 | o084 | o066 | 047 | 052 | 079 | 096 | 099 | 100 |(94)

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

| 561.77 | 656.23 | 738.29 | 788.83 | 747.77 | 571.68 | 390.33 | 407.53 | 571.85 | 607.49 | 552.98 | 530.13 | (95)

Monthly average external temperature from Table U1

| 430 | 490 | 650 | 890 | 1170 | 1460 | 1660 | 1640 | 1410 | 1060 | 710 | 420 |(9)

Heat loss rate for mean internal temperature, Lm, W [(39)m x [(93)m - (96)m]

| 1582.30 | 1536.62 | 1396.13 | 1169.14 | 902.40 | 604.04 | 395.00 | 415.24 | 652.35 | 984.33 | 1304.13 | 1575.32 | (97)
Space heating requirement, kWh/month 0.024 x [(97)m - (95)m] x (41)m

| 759.27 | 591.62 | 489.44 | 273.82 | 11504 | 000 | 000 | 000 | 000 | 28037 | 540.82 | 777.63 |
5(98)1..5,10..12= | 3828.02 | (98)
Space heating requirement kWh/m?/year (98) = (4) 40.41 (99)

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

Space heating

Fraction of space heat from secondary/supplementary system (table 11) (201)

Fraction of space heat from main system(s) 1-(201)= 1.00 (202)

Fraction of space heat from main system 2 (202)

Fraction of total space heat from main system 1 (202) x [1- (203)] = 1.00 (204)

Fraction of total space heat from main system 2 (202) x (203) = (205)

Efficiency of main system 1 (%) (206)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Space heating fuel (main system 1), kWh/month

| 812.06 | 632.75 | 523.46 | 292.86 | 123.04 | 0.00 0.00 000 | 000 | 299.86 | 578.42 | 831.69 |

¥(211)1..5,10...12 = 4094.13 (211)

Water heating

Efficiency of water heater

| 8816 | 8793 | 8745 | 8636 | 8415 | 79.80 | 79.80 | 79.80 | 79.80 | 8632 | 87.70 | 88.25 |(217)
Water heating fuel, kWh/month

| 21261 | 187.33 | 196.51 | 176.56 | 176.21 | 163.97 | 15551 | 173.35 | 173.89 | 183.25 | 193.00 | 206.67 |

5(219a)1..12=| 2198.86 | (219)

Annual totals
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Space heating fuel - main system 1 4094.13

Water heating fuel
Electricity for pumps, fans and electric keep-hot (Table 4f)
central heating pump or water pump within warm air heating unit (230c)
boiler flue fan (230e)

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

10a. Fuel costs - individual heating systems including micro-CHP

Fuel Fuel price Fuel
kWh/year cost £/year

Space heating - main system 1 X x0.01= (240)
Water heating X x0.01= (247)
Pumps and fans X x0.01= (249)
Electricity for lighting X x0.01= (250)
Additional standing charges (251)
Total energy cost (240)...(242) + (245)...(254) = (255)

11a. SAP rating - individual heating systems including micro-CHP
Energy cost deflator (Table 12) (256)
Energy cost factor (ECF) (257)
SAP value
SAP rating (section 13) (258)
SAP band

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

Energy Emission factor Emissions
kWh/year kg CO,/kWh kg CO,/year

Space heating - main system 1 X = (261)
Water heating x - (264)
Space and water heating (261) + (262) + (263) + (264) = (265)
Pumps and fans x - (267)
Electricity for lighting X = (268)
Total CO,, kg/year (265)...(271) = (272)
Dwelling CO, emission rate (272) = (4) = (273)
El value
El rating (section 14) (274)

£l band

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

Energy Primary factor Primary Energy
kWh/year kWh/year
Space heating - main system 1 X = (261)
Water heating x - [oome e
Space and water heating (261) + (262) + (263) + (264) = (265)
Pumps and fans x - (267)
Electricity for lighting X = (268)
Primary energy kWh/year (272)

Dwelling primary energy rate kWh/m2/year 96.70 (273)
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TER Worksheet
Design - Draft

NHER

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

Assessor name Miss Nimco Ali Assessor number 9526
Client Last modified 23/10/2020
Address 4B8P, Kingston upon Thames, KT1
Area (m?) Average storey Volume (m?3)
height (m)

Lowest occupied (1a) x (2a)
+1 (16) x (2b)
Total floor area (1a) + (1b) + (1c) + (1d)...(1n) = (4)

Dwelling volume (3a) + (3b) + (3¢) + (3d)...(3n) = (5)

2. Ventilation rate

m? per hour

Number of chimneys III x40 = III (6a)
Number of open flues III x 20 = III (6b)
Number of intermittent fans x10= (7a)
Number of passive vents |I| x10 = |I| (7b)
Number of flueless gas fires III x40 = III (7¢)

Air changes per
hour

Infiltration due to chimneys, flues, fans, PSVs (6a) + (6b) + (7a) + (7b) + (7c) = +(5) = (8)
If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Air permeability value, 50, expressed in cubic metres per hour per square metre of envelope area (17)
If based on air permeability value, then (18) = [(17) + 20] + (8), otherwise (18) = (16) (18)
Number of sides on which the dwelling is sheltered (19)
Shelter factor 1-[0.075 x (19)] = (20)
Infiltration rate incorporating shelter factor (18) x (20) = (21)

Infiltration rate modified for monthly wind speed:

180.60 (3a)
@

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

Monthly average wind speed from Table U2

| 510 | 500 | 490 | 440 | 430 | 380 | 380 | 370 | 400 | 430 | 450 | 470 |(22)
Wind factor (22)m + 4

| 128 | 125 | 123 | 110 | 108 | 095 | o095 | 093 [ 100 | 108 | 113 | 118 |(22a)

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

| 040 | 040 | 039 | 035 | 034 | 030 | 030 | 029 | 032 | 034 | 036 | 037 |(22b)

Calculate effective air change rate for the applicable case:

If mechanical ventilation: air change rate through system (23a)

If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h N/A (23¢)

d) natural ventilation or whole house positive input ventilation from loft

058 | 058 | 058 | 056 | 056 | o055 0.55 0.54 0.55 056 | 056 | 057 |(24d)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in (25)
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| 058 | 058 | 058 | 056 | 056 | 055 | 055 | o054 | o055 | o056 | 056 | 057 (29

3. Heat losses and heat loss parameter

Element Gross Openings Net area U-value A x UW/K K-value, A XK,
area, m? m?2 A, m? W/m3K kJ/m2.K kJ/K
Window | 2372 | x| 133 |=] 3145 | (27)
Door | 180 |x| 100 |=| 180 | (26)
Ground floor | 7224 | x| 013 |=| 939 | (28a)
External wall | 6431 | x| o018 |=| 1158 | (29a)
Party wall | 7995 | x| 000 |=| o000 | (32)
Roof | 1762 | x| 013 |=| 229 | (30)
Total area of external elements A, m? (31)
Fabric heat loss, W/K = 5(A x U) (26)...(30) + (32) = (33)
Heat capacity Cm = S(A x k) (28)...(30) + (32) + (32a)...(32e) = N/A (34)
Thermal mass parameter (TMP) in kJ/m?2K (35)
Thermal bridges: Y (L x W) calculated using Appendix K (36)
Total fabric heat loss (33) +(36) = (37)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

| 6215 | 6181 | 6147 | 5991 | 5962 | 5825 | 5825 | 5800 | 5878 | 5962 | 60.21 | 60.83 |(39)
Heat transfer coefficient, W/K (37)m + (38)m

| 128.11 | 127.77 | 127.44 | 125.87 | 12558 | 12422 | 12422 | 123.96 | 124.74 | 12558 | 126.17 | 126.79 |

Average = 5(39)1...12/12 = 125.87 (39)

Heat loss parameter (HLP), W/m?K (39)m + (4)

| 099 | 099 | 098 | o097 0.97 0.96 0.96 0.96 096 | 097 | 097 | 098 |
Average = 5(40)1...12/12 = 0.97 (40)

Number of days in month (Table 1a)

| 3100 | 2800 | 3100 | 3000 | 3100 | 3000 | 3100 | 3100 | 3000 | 31.00 | 3000 | 3100 |(40)

4. Water heating energy requirement

Assumed occupancy, N (42)
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 102.92 (43)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

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

113.21 | 109.10 | 104.98 | 10086 | 96.75 | 92.63 | 92.63 | 96.75 | 100.86 | 104.98 | 109.10 | 113.21 |

5(44)1..12 = (44)

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

| 167.89 | 146.84 | 15153 | 132.10 | 126.76 | 109.38 | 101.36 | 116.31 | 117.70 | 137.17 | 149.73 | 162.59 |

S(45)1...12 = (45)

Distribution loss 0.15 x (45)m

| 2518 | 2203 | 2273 | 1982 | 1901 | 1641 | 1520 | 1745 | 1765 | 2057 | 2246 | 2439 |(46)

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

Water storage loss:

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

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

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

| 436 | 393 | 436 | 421 | 436 4.21 4.36 4.36 4.21 436 | 421 | 436 |(56)
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If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) - Vs] + (47), else (56)

| 436 | 393 | 436 | 421 | 436 | 421 | 436 | 436 | 421 | 436 | 421 | 436 |(57)

Primary circuit loss for each month from Table 3

| 2326 | 2101 | 2326 | 2251 | 2326 | 2251 | 2326 | 2326 | 2251 | 2326 | 2251 | 2326 |(59)

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

| 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | o000 |(61)

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

| 19551 | 171.78 | 179.14 | 158.83 | 154.37 | 136.11 | 128.98 | 143.93 | 144.43 | 164.78 | 176.45 | 190.21 | (62)

Solar DHW input calculated using Appendix G or Appendix H

| 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | o000 |(63)
Output from water heater for each month (kWh/month) (62)m + (63)m

| 19551 | 171.78 | 179.14 | 158.83 | 154.37 | 136.11 | 128.98 | 143.93 | 144.43 | 164.78 | 176.45 | 190.21 |

5(64)1...12 = (64)

Heat gains from water heating (kWh/month) 0.25 x [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m]

| 7792 | 6878 | 7248 | 6531 | 6424 | 5775 | 5580 | 6077 | 6052 | 6770 | 71.17 | 76.16 |(69)

5. Internal gains

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

Metabolic gains (Table 5)

| 144.68 | 144.68 | 144.68 | 14468 | 144.68 | 144.68 | 144.68 | 144.68 | 144.68 | 144.68 | 144.68 | 144.68 | (66)

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5

| 2697 | 2396 | 1948 | 1475 | 1103 | 931 | 1006 | 1307 | 1755 | 2228 | 2600 | 27.72 |(67)

Appliance gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

| 297.04 | 300.13 | 292.36 | 275.82 | 254.95 | 23533 | 222.22 | 219.14 | 226.91 | 243.45 | 264.32 | 283.94 |(68)

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5

| 3747 | 3747 | 3747 | 3747 | 3747 | 3747 | 3747 | 3747 | 3747 | 3747 | 3747 | 3747 |(69)

Pump and fan gains (Table 5a)

| 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 |(70)

Losses e.g. evaporation (Table 5)

| -115.74 | -115.74 | -115.74 | -115.74 | -115.74 | -115.74 | -115.74 | -115.74 | -115.74 | -115.74 | -115.74 | -115.74 | (71)

Water heating gains (Table 5)

| 10473 | 10235 | 9741 | 9070 | 8634 | 8021 | 7499 | 81.68 | 8405 | 9100 | 9884 | 102.36 |(72)
Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

| 498.15 | 495.84 | 478.66 | 450.68 | 421.72 | 394.25 | 376.68 | 383.29 | 397.91 | 426.13 | 458.57 | 483.42 |(73)

6. Solar gains

Access factor Area Solar flux g FF Gains
Table 6d m? W/m? specific data specific data w
or Table 6b or Table 6¢
South | 077 |x| 904 |x| 4675 |xo09x| 063 |x| 070 |=[ 12916 |(78)
East | 077 |x| 1068 |x| 1964 |x09x| 063 |x| 070 |=| 6410 |(76)
SouthEast | 077 |x| 400 |x| 3679 |xo9x| 063 |x| o070 |=| 4498 |(77)

Solar gains in watts 3(74)m...(82)m

| 238.25 | 413.56 | 580.81 | 735.63 | 831.97 | 827.72 | 797.40 | 726.43 | 635.18 | 461.64 | 286.91 | 202.82 | (83)

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

| 736.40 | 909.39 | 1059.47 | 1186.31 | 1253.69 | 1221.97 | 1174.08 | 1109.72 | 1033.09 | 887.77 | 745.48 | 686.24 | (84)

7. Mean internal temperature (heating season)
Temperature during heating periods in the living area from Table 9, Th1(°C) 21.00 (85)
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Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains for living area n1,m (see Table 9a)

| 1200 | 099 | 098 | 094 | 08 | 063 | 046 | 051 | 077 | 096 | 100 | 100 |(86)

Mean internal temp of living area T1 (steps 3 to 7 in Table 9c)

| 19.95 | 2014 | 2040 | 2069 | 20.90 | 2098 | 2100 | 21.00 | 2095 | 2066 | 2024 | 19.92 |(87)

Temperature during heating periods in the rest of dwelling from Table 9, Th2(°C)

| 2009 | 2009 | 2010 | 2011 | 2011 | 2012 | 2012 | 2012 | 2011 | 2011 | 2010 | 2010 |(88)

Utilisation factor for gains for rest of dwelling n2,m

| 1200 | 099 | 098 | 091 | 077 | o055 | 037 | 041 | o069 | 095 | 099 | 100 |(89

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

| 1868 | 1896 | 1933 | 1975 | 2001 | 2011 | 2012 | 2012 | 2007 | 1972 | 19.12 | 1864 |(90)

Living area fraction Living area + (4) = (91)

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

| 1906 | 1931 | 1965 | 2003 | 2028 | 2037 | 2038 | 2038 | 2034 | 2000 | 1946 | 19.03 |(92)

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

| 1906 | 1931 | 1965 | 2003 | 2028 | 2037 | 2038 | 2038 | 2034 | 2000 | 1946 | 19.03 |(93)

8. Space heating requirement

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

Utilisation factor for gains, nm

| 1200 | 099 | 097 | o091 | 078 | 058 | 040 | 044 | 071 | 094 | 099 | 100 |(94)

Useful gains, nmGm, W (94)m x (84)m
| 73427 | 901.01 [ 1029.58 | 1083.14 | 978.76 | 703.13 | 468.45 | 491.21 | 734.73 | 838.13 | 739.84 | 684.88 | (95)

Monthly average external temperature from Table U1

| 430 | 490 | 650 | 890 | 1170 | 1460 | 1660 | 1640 | 1410 | 1060 | 710 | 420 |(9)

Heat loss rate for mean internal temperature, Lm, W [(39)m x [(93)m - (96)m]

| 1891.51 | 1841.60 | 1676.03 | 1401.38 | 1077.08 | 716.73 | 469.81 | 493.65 | 778.09 | 1180.93 | 1559.03 | 1879.87 | (97)
Space heating requirement, kWh/month 0.024 x [(97)m - (95)m] x (41)m

| 860.99 | 632.07 | 480.96 | 229.13 | 7315 | 000 | 000 | 000 | 000 | 255.05 | 589.81 | 889.07 |
$(98)1..5,10..12= [ 401024 | (98)
Space heating requirement kWh/m?/year (98) = (4) 30.98 (99)

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

Space heating

Fraction of space heat from secondary/supplementary system (table 11) (201)

Fraction of space heat from main system(s) 1-(201)= (202)

Fraction of space heat from main system 2 (202)

Fraction of total space heat from main system 1 (202) x [1- (203)] = 1.00 (204)

Fraction of total space heat from main system 2 (202) x (203) = (205)

Efficiency of main system 1 (%) (206)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Space heating fuel (main system 1), kWh/month
| 920.84 | 676.02 | 51439 | 245.06 | 78.24 | 0.00 0.00 000 | 000 | 27278 | 630.82 | 950.88 |

¥(211)1..5,10...12 = 4289.02 (211)

Water heating
Efficiency of water heater

| 88.31 | 87.98 87.32 85.79 82.95 79.80 79.80 79.80 79.80 85.98 87.79 88.41 | (217)
Water heating fuel, kWh/month
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221.39 | 195.26 | 205.15 | 185.14 | 186.10 | 170.56 | 161.62 | 180.36 | 180.98 | 191.66 | 201.00 | 215.15 |

5(219a)1..12= | 2294.37 | (219)

Annual totals

Space heating fuel - main system 1
Water heating fuel
Electricity for pumps, fans and electric keep-hot (Table 4f)
central heating pump or water pump within warm air heating unit (230c)
boiler flue fan (230e)

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

10a. Fuel costs - individual heating systems including micro-CHP

Fuel Fuel price Fuel
kWh/year cost £/year

Space heating - main system 1 X x0.01= (240)
Water heating X x0.01= (247)
Pumps and fans X x0.01= (249)
Electricity for lighting X x0.01= (250)
Additional standing charges (251)
Total energy cost (240)...(242) + (245)...(254) = (255)

11a. SAP rating - individual heating systems including micro-CHP
Energy cost deflator (Table 12) (256)
Energy cost factor (ECF) (257)
SAP value
SAP rating (section 13) (258)
SAP band

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

Energy Emission factor Emissions
kWh/year kg CO,/kWh kg CO,/year

Space heating - main system 1 X = (261)
Water heating x - (264)
Space and water heating (261) + (262) + (263) + (264) = (265)
Pumps and fans x - (267)
Electricity for lighting X = (268)
Total CO,, kg/year (265)...(271) = (272)
Dwelling CO, emission rate (272) = (4) = (273)
El value
El rating (section 14) (274)

£l band

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

Energy Primary factor Primary Energy
kWh/year kWh/year
Space heating - main system 1 4289.02 X = 5232.61 (261)

Water heating 2294.37 X [ 122 | - 2799.13 | (264)
Space and water heating (261) + (262) + (263) + (264) = 8031.74 (265)
Pumps and fans 75.00 X = 23025 | (267)
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Electricity for lighting 476.33 X 3.07 = 1462.34 (268)

Primary energy kWh/year 9724.33 (272)
Dwelling primary energy rate kWh/m2/year 75.13 (273)
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DER Worksheet
Design - Draft

NHER

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

Assessor name Miss Nimco Ali Assessor number 9526
Client Last modified 30/09/2020
Address 1B2P, Kingston upon Thames, KT1
Area (m?) Average storey Volume (m?3)
height (m)

Lowest occupied (1a) x 2.50 (2a) = (3a)
Total floor area (1a) + (1b) + (1c) + (1d)...(1n) = (4)

Dwelling volume (3a) + (3b) + (3c) + (3d)...(3n) = 127.80 (5)
m? per hour

Number of chimneys |I| x40 = |I| (6a)
Number of open flues E x 20 = E (6b)
Number of intermittent fans III x10 = III (7a)
Number of passive vents |I| x10 = |I| (7b)
Number of flueless gas fires E x40 = EI (7¢)

Air changes per

hour
Infiltration due to chimneys, flues, fans, PSVs (6a) + (6b) + (7a) + (7b) + (7c) = |I| +(5) = (8)
If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)
Air permeability value, 50, expressed in cubic metres per hour per square metre of envelope area (17)
If based on air permeability value, then (18) = [(17) + 20] + (8), otherwise (18) = (16) (18)
Number of sides on which the dwelling is sheltered (19)
Shelter factor 1-[0.075 x (19)] = (20)
Infiltration rate incorporating shelter factor (18) x (20) = (21)
Infiltration rate modified for monthly wind speed:
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Monthly average wind speed from Table U2
| 510 | 500 | 490 | 440 | 430 | 38 | 380 | 370 | 400 | 430 | 450 | 470 |(22)
Wind factor (22)m + 4
| 1228 | 125 | 123 | 110 | 108 | 095 | 095 | 093 | 100 | 108 | 113 | 118 |(22a)
Adjusted infiltration rate (allowing for shelter and wind factor) (21) x (22a)m
| 018 | 017 | 017 | 015 | o015 | 013 | 013 | 013 | 014 | 015 | 016 | 016 |(22b)
Calculate effective air change rate for the applicable case:
If mechanical ventilation: air change rate through system (23a)
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h (23¢)
a) If balanced mechanical ventilation with heat recovery (MVHR) (22b)m + (23b) x [1 - (23c) + 100]
| 030 | 030 | 029 | 027 | 027 | 025 | 025 | 025 | o026 | 027 | 028 | 028 |(24a)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in (25)
| 030 | 030 | 029 | 027 | 027 | 025 | 025 | 025 | o026 | 027 | 028 | 028 |(29
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3. Heat losses and heat loss parameter

Element Gross Openings Net area U-value A x UW/K K-value, A XK,
area, m? m? A, m? W/m?K kJ/m2.K ki/K
Window | 818 | x| 124 |=] 1011 | (27)
Door | 180 |x| o060 |=| 108 | (26)
Ground floor | 5112 | x| 010 |=| 511 | (28a)
External wall | 1825 | x| 017 |=| 310 | (29a)
Party wall | 1780 | x| 000 |=| o000 | (32)
External wall | 2545 | x| 015 |=| 382 | (29a)
External wall | 270 | x| 020 |=| o054 | (29a)
Total area of external elements A, m? (31)
Fabric heat loss, W/K = (A x U) (26)...(30) + (32) = (33)
Heat capacity Cm = 3(A x k) (28)...(30) + (32) + (32a)...(32¢) = N/A (34)
Thermal mass parameter (TMP) in kJ/m?K (35)
Thermal bridges: 3 (L x W) calculated using Appendix K (36)
Total fabric heat loss (33) +(36) = (37)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

| 12,60 | 1245 | 1230 | 1157 | 1143 | 1069 | 1069 | 1055 | 1099 | 1143 | 1172 | 12.01 |(39)
Heat transfer coefficient, W/K (37)m + (38)m

| 4486 | 4472 | 4457 | 4384 | 4369 | 4296 | 4296 | 4282 | 4326 | 4369 | 43.99 | 4428 |

Average = 5(39)1...12/12 = 43.80 (39)

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

| 08 | 087 | 087 | o086 0.85 0.84 0.84 0.84 085 | 08 | o086 | 087 |
Average = 5(40)1...12/12 = 0.86 (40)

Number of days in month (Table 1a)
| 31.00 | 2800 | 3100 | 3000 | 3100 | 3000 | 31.00 | 3100 | 3000 | 31.00 | 3000 | 31.00 |(40)

4. Water heating energy requirement

Assumed occupancy, N (42)
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 75.12 (43)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

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

82.64 | 7963 | 7663 | 7362 | 7062 | 6761 | 6761 | 7062 | 7362 | 7663 | 79.63 | 82.64 |

S(44)1..12 = (44)

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

| 12255 | 107.18 | 11060 | 96.42 | 9252 | 79.84 | 7398 | 84.90 | 8591 | 100.12 | 109.29 | 118.68 |

S(45)1..12 = (45)

Distribution loss 0.15 x (45)m

| 1838 | 1608 | 1659 | 1446 | 1388 | 1198 | 1110 | 1273 | 1289 | 1502 | 1639 | 17.80 | (46)

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

Water storage loss:

b) Manufacturer's declared loss factor is not known

Hot water storage loss factor from Table 2 (kWh/litre/day) (51)
Volume factor from Table 2a (52)
Temperature factor from Table 2b (53)
Energy lost from water storage (kWh/day) (47) x (51) x (52) x (53) (54)
Enter (50) or (54) in (55) (55)
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Water storage loss calculated for each month (55) x (41)m

| 404 | 365 | 404 | 391 | 404 | 391 | 404 | 404 | 391 | 404 | 391 | 404 |(56)
If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) - Vs] + (47), else (56)

| 404 | 365 | 404 | 391 | 404 | 391 | 404 | 404 | 3901 | 404 | 391 | 404 |(57)

Primary circuit loss for each month from Table 3

| 2326 | 2101 | 2326 | 2251 | 2326 | 2251 | 2326 | 2326 | 2251 | 2326 | 2251 | 2326 |(59)

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

| 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | o000 |(61)
Total heat required for water heating calculated for each month 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m

| 149.85 | 131.84 | 137.90 | 122.85 | 119.83 | 106.26 | 101.29 | 112.20 | 11233 | 127.42 | 135.71 | 145.98 | (62)

Solar DHW input calculated using Appendix G or Appendix H

| 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | o000 |(63)

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

| 149.85 | 131.84 | 137.90 | 122.85 | 119.83 | 106.26 | 101.29 | 112.20 | 112.33 | 127.42 | 135.71 | 145.98 |

5(64)1...12 = (64)

Heat gains from water heating (kWh/month) 0.25 x [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m]

| 6259 | 5537 | 5862 | 5320 | 5261 | 4768 | 46.44 | 5007 | 49.70 | 5513 | 5748 | 61.30 |(65)

5. Internal gains

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

Metabolic gains (Table 5)

| 8616 | 86.16 | 86.16 | 86.16 | 86.16 | 86.16 | 86.16 | 86.16 | 86.16 | 86.16 | 86.16 | 86.16 | (66)

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5

| 1396 | 1240 | 1009 | 764 | 571 | 48 | 521 | 677 | 908 | 1154 | 1346 | 1435 |(67)

Appliance gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

| 150.14 | 151.70 | 147.77 | 139.42 | 128.87 | 118.95 | 11232 | 110.77 | 114.69 | 123.05 | 133.60 | 143.52 | (68)

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5

| 3162 | 3162 | 3162 | 3162 | 3162 | 3162 | 3162 | 3162 | 3162 | 3162 | 3162 | 3162 | (69

Pump and fan gains (Table 5a)

| 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | o000 |(70)

Losses e.g. evaporation (Table 5)

| 6892 | 68.92 | -68.92 | -68.92 | -68.92 | -68.92 | -68.92 | -68.92 | -68.92 | -68.92 | -68.92 | -68.92 |(71)

Water heating gains (Table 5)

| 8413 | 8239 | 7879 | 7389 | 7071 | 66.23 | 6242 | 6730 | 69.03 | 7410 | 79.83 | 82.40 |(72)
Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

| 297.08 | 29534 | 28549 | 269.79 | 254.13 | 238.84 | 228.80 | 233.68 | 241.66 | 257.54 | 275.74 | 289.11 |(73)

6. Solar gains

Access factor Area Solar flux g FF Gains
Table 6d m? W/m? specific data specific data w
or Table 6b or Table 6¢
West | 077 |x| 818 |x| 1964 |x09x| 045 |x| o070 |=| 3507 |80

Solar gains in watts 3(74)m...(82)m

| 3507 | 6861 | 112.98 | 164.78 | 201.94 | 206.73 | 196.81 | 169.06 | 131.40 | 81.41 | 43.73 | 28384 |(83)

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

| 332.15 | 363.95 | 398.48 | 434.57 | 456.07 | 445.57 | 425.61 | 402.74 | 373.06 | 338.94 | 319.47 | 317.96 | (84)

7. Mean internal temperature (heating season)
Temperature during heating periods in the living area from Table 9, Th1(°C) 21.00 (85)
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Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains for living area n1,m (see Table 9a)

| 1200 | 099 | 098 | 093 | 081 | o061 | 044 | 049 | 075 | 096 | 099 | 100 |(86)

Mean internal temp of living area T1 (steps 3 to 7 in Table 9c)

| 2019 | 2031 | 2051 | 2076 | 2093 | 2099 | 2100 | 21.00 | 2097 | 2075 | 2043 | 2017 |(87)

Temperature during heating periods in the rest of dwelling from Table 9, Th2(°C)
| 2019 | 2019 | 2019 | 2020 | 2021 | 2022 | 2022 | 2022 | 2021 | 2021 | 2020 | 2020 |(s8)

Utilisation factor for gains for rest of dwelling n2,m

| 1200 | 099 | 098 | 091 | 076 | 054 | 036 | 041 | 068 | 094 | 099 | 100 |(89

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

| 1910 | 1927 | 1956 | 19.92 | 2014 | 2021 | 2022 | 2022 | 2019 | 19.92 | 1946 | 19.09 |(90)

Living area fraction Living area + (4) = (91)

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

| 1962 | 1976 | 2001 | 2032 | 2051 | 2058 | 2059 | 2059 | 2055 | 2031 | 19.92 | 19.60 |(92)

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

| 1962 | 1976 | 2001 | 2032 | 2051 | 2058 | 2059 | 2059 | 2055 | 2031 | 19.92 | 19.60 |(93)

8. Space heating requirement

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

Utilisation factor for gains, nm

| 099 | 099 | 097 | 092 | 078 | 057 | 040 | 044 | 072 | 094 | 099 | 100 |(94)

Useful gains, nmGm, W (94)m x (84)m
| 33035 | 360.17 | 388.00 | 398.81 | 356.69 | 253.79 | 170.95 | 178.73 | 267.01 | 319.02 | 315.72 | 316.61 | (95)

Monthly average external temperature from Table U1
| 430 | 490 | 650 | 890 | 1170 | 1460 | 1660 | 1640 | 1410 | 1060 | 710 | 420 |(9)

Heat loss rate for mean internal temperature, Lm, W [(39)m x [(93)m - (96)m]

| 687.15 | 664.50 | 602.02 | 500.53 | 384.96 | 256.86 | 171.22 | 179.23 | 279.17 | 424.16 | 563.78 | 681.78 | (97)
Space heating requirement, kWh/month 0.024 x [(97)m - (95)m] x (41)m

| 26546 | 20451 | 159.24 | 7324 | 2103 | 000 | 000 | 000 | 000 | 7823 | 17860 | 271.69 |
5(98)1...5,10..12 = (98)
Space heating requirement kWh/m?/year (98) = (4) (99)
9h. Energy requirements - community heating scheme
Fraction of space heat from secondary/supplementary system (table 11) '0" if none (301)
Fraction of space heat from community system 1-(301)= (302)
Fraction of community heat from boilers (303a)
Fraction of total space heat from community boilers (302) x (303a) = (304a)
Factor for control and charging method (Table 4c(3)) for community space heating (305)
Factor for charging method (Table 4c(3)) for community water heating (305a)
Distribution loss factor (Table 12c) for community heating system (306)
Space heating
Annual space heating requirement (98)
Space heat from boilers (98) x (304a) x (305) x (306) = (307a)
Water heating
Annual water heating requirement (64)
Water heat from boilers (64) x (303a) x (305a) x (306) = (310a)
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Electricity used for heat distribution 0.01 x [(307a)...(307e) + (310a)...(310e)] = 28.93 (313)

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

mechanical ventilation fans - balanced, extract or positive input from outside (330a)
Total electricity for the above, kWh/year (331)
Electricity for lighting (Appendix L) (332)
Total delivered energy for all uses (307) + (309) + (310) + (312) + (315) + (331) + (332)...(337b) = (338)
Fuel Fuel price Fuel
kWh/year cost £/year
Space heating from boilers X x0.01= (340a)
Water heating from boilers X x0.01= (342a)
Pumps and fans X x0.01= (349)
Electricity for lighting X x0.01= (350)
Additional standing charges (351)
Total energy cost (340a)...(342e) + (345)...(354) = (355)
Energy cost deflator (Table 12) (356)
Energy cost factor (ECF) (357)
SAP value
SAP rating (section 13) (358)
SAP band
Energy Emission factor Emissions
kWh/year (kg/year)

Emissions from other sources (space heating)

Efficiency of boilers (367a)
CO2 emissions from boilers [(307a)+(310a)] x 100 + (367a) = X = (367)
Electrical energy for community heat distribution X = (372)
Total CO2 associated with community systems (373)
Total CO2 associated with space and water heating (376)
Electricity for lighting X = (379)
Total CO,, kg/year (376)..(382) = (383)
Dwelling CO, emission rate (383) +(4) = (384)
El value

El rating (section 14) (385)

13b. Primary energy - community heating scheme

Energy Primary factor Primary energy
kWh/year (kWh/year)
Primary energy from other sources (space heating)
Efficiency of boilers (367a)
Primary energy from boilers [(307a)+(310a)] x 100 + (367a) = X = (367)
Electrical energy for community heat distribution X = (372)
Total primary energy associated with community systems (373)
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Total primary energy associated with space and water heating (376)
Electricity for lighting X = (379)
Primary energy kWh/year (383)
Dwelling primary energy rate kWh/m2/year (384)
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DER Worksheet
Design - Draft

NHER

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

Assessor name Miss Nimco Ali Assessor number 9526
Client Last modified 30/09/2020
Address 1B2P, Kingston upon Thames, KT1
Area (m?) Average storey Volume (m?3)
height (m)

Lowest occupied 50.88 (1a) «x 2.50 (2a) = (3a)
Total floor area (1a) + (1b) + (1c) + (1d)...(1n) = (4)

Dwelling volume (3a) + (3b) + (3c) + (3d)...(3n) = 127.20 (5)
m? per hour

Number of chimneys |I| x40 = |I| (6a)
Number of open flues E x 20 = E (6b)
Number of intermittent fans III x10 = III (7a)
Number of passive vents |I| x10 = |I| (7b)
Number of flueless gas fires E x40 = EI (7¢)

Air changes per

hour
Infiltration due to chimneys, flues, fans, PSVs (6a) + (6b) + (7a) + (7b) + (7c) = |I| +(5) = (8)
If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)
Air permeability value, 50, expressed in cubic metres per hour per square metre of envelope area (17)
If based on air permeability value, then (18) = [(17) + 20] + (8), otherwise (18) = (16) (18)
Number of sides on which the dwelling is sheltered (19)
Shelter factor 1-[0.075 x (19)] = (20)
Infiltration rate incorporating shelter factor (18) x (20) = (21)
Infiltration rate modified for monthly wind speed:
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Monthly average wind speed from Table U2
| 510 | 500 | 490 | 440 | 430 | 38 | 380 | 370 | 400 | 430 | 450 | 470 |(22)
Wind factor (22)m + 4
| 1228 | 125 | 123 | 110 | 108 | 095 | 095 | 093 | 100 | 108 | 113 | 118 |(22a)
Adjusted infiltration rate (allowing for shelter and wind factor) (21) x (22a)m
| 015 | 015 | 014 | 013 | o012 | o011 | o011 [ o011 | o012 | 012 | 013 | 014 |(22p)
Calculate effective air change rate for the applicable case:
If mechanical ventilation: air change rate through system (23a)
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h (23¢)
a) If balanced mechanical ventilation with heat recovery (MVHR) (22b)m + (23b) x [1 - (23c) + 100]
| 027 | 027 | 026 | 025 | 025 | 023 | 023 | 023 [ 024 | 025 | 025 | 026 |(24a)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in (25)
| 027 | 027 | 026 | 025 | 025 | 023 | 023 | 023 | 024 | 025 | 025 | o026 |(29
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3. Heat losses and heat loss parameter

Element Gross Openings Net area U-value A x UW/K K-value, A XK,
area, m? m? A, m? W/m?K kJ/m2.K ki/K
Window | 776 | x| 124 |=] 959 | (27)
Door | 180 |x| o070 |=| 126 | (26)
External wall | 2852 | x| 017 |=| 485 | (29a)
Party wall | 1168 | x| 000 |=| o000 | (32)
External wall | 2293 | x| 020 |=| 459 | (29a)
Total area of external elements SA, m? (31)
Fabric heat loss, W/K = S(A x U) (26)...(30) + (32) = (33)
Heat capacity Cm = 3 (A x k) (28)...(30) +(32) +(32a)...(32¢) = N/A (34)
Thermal mass parameter (TMP) in kJ/m2K (35)
Thermal bridges: (L x W) calculated using Appendix K (36)
Total fabric heat loss (33) +(36) = (37)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Ventilation heat loss calculated monthly 0.33 x (25)m x (5)
| 1133 | 1121 | 1209 | 1048 | 1036 | 975 | 975 | 962 | 999 | 1036 | 1060 | 10.84 |(38)
Heat transfer coefficient, W/K (37)m + (38)m
| 3881 | 3869 | 3857 | 3796 | 3784 | 3723 | 3723 | 3711 | 3747 | 3784 | 3808 | 3833 |
Average = 5(39)1...12/12 = (39)
Heat loss parameter (HLP), W/m2K (39)m + (4)
| 076 | 076 | 076 | 075 0.74 0.73 0.73 0.73 074 | o074 | 075 | o075 |
Average = 5(40)1...12/12 = (40)
Number of days in month (Table 1a)
| 3100 | 2800 | 3100 | 3000 | 3100 | 3000 | 3100 | 3100 | 3000 | 31.00 | 30.00 | 31.00 |(40)

4. Water heating energy requirement

Assumed occupancy, N (42)
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 74.96 (43)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

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

7645 | 7346 | 7046 | 6746 | 67.46 | 7046 | 7346 | 7645 | 7945 | 8245 |

S(44)1..12 = (44)

82.45 79.45

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

11035 | 96.21 | 9231 | 7966 | 73.82 | 8471 | 8572 | 99.90 | 109.04 | 118.41 |

S(45)1..12 = (45)

| 12227 | 106.94

Distribution loss 0.15 x (45)m

| 1834 | 1604 | 1655 | 1443 | 1385 | 1195 | 1107 | 1271 | 1286 | 1498 | 1636 | 17.76 |(46)
Storage volume (litres) including any solar or WWHRS storage within same vessel (47)
Water storage loss:
b) Manufacturer's declared loss factor is not known
Hot water storage loss factor from Table 2 (kWh/litre/day) (51)
Volume factor from Table 2a (52)
Temperature factor from Table 2b (53)
Energy lost from water storage (kWh/day) (47) x (51) x (52) x (53) (54)
Enter (50) or (54) in (55) (55)
Water storage loss calculated for each month (55) x (41)m
| 404 | 365 | 404 | 391 | 404 3.91 4.04 4.04 3.91 4048 | 391 | 404 |(56)
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If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) - Vs] + (47), else (56)

| 404 | 365 | 404 | 391 | 404 | 391 | 404 | 404 | 391 | 404 | 391 | 404 |(57)

Primary circuit loss for each month from Table 3

| 2326 | 2101 | 2326 | 2251 | 2326 | 2251 | 2326 | 2326 | 2251 | 2326 | 2251 | 2326 |(59)

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

| 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | o000 |(61)

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

| 149.58 | 131.60 | 137.66 | 122.63 | 119.62 | 106.08 | 101.12 | 112.01 | 112.14 | 127.20 | 13547 | 145.72 | (62)
Solar DHW input calculated using Appendix G or Appendix H

| 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | o000 |(63)
Output from water heater for each month (kWh/month) (62)m + (63)m

| 14958 | 131.60 | 137.66 | 12263 | 119.62 | 106.08 | 101.12 | 112.01 | 112.14 | 127.20 | 13547 | 145.72 |

5(64)1...12 = (64)

Heat gains from water heating (kWh/month) 0.25 x [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m]

| 6250 | 5529 | 5854 | 5313 | 52554 | 4763 | 4639 | 5001 | 4964 | 5506 | 5740 | 61.22 |(69)

5. Internal gains

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

Metabolic gains (Table 5)

| 85.80 | 8580 | 85.80 | 8580 | 8580 | 85.80 | 85.80 | 8580 | 85.80 | 85.80 | 85.80 | 85.80 |(66)

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5

| 1404 | 1247 | 1014 | 768 | 574 | 48 | 524 | 681 | 914 | 1160 | 1354 | 14.43 |(67)

Appliance gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

| 14952 | 151.07 | 147.16 | 138.84 | 128.33 | 11846 | 111.86 | 11031 | 11422 | 12254 | 133.05 | 142.92 | (68)

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5

| 3158 | 3158 | 3158 | 3158 | 3158 | 3158 | 3158 | 3158 | 3158 | 3158 | 31.58 | 3158 |(69)
Pump and fan gains (Table 5a)

| 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | o000 |(70)

Losses e.g. evaporation (Table 5)

| -6864 | -68.64 | -6864 | -6864 | -68.64 | -68.64 | -68.64 | -6864 | -6864 | -68.64 | -6864 | -68.64 |(71)

Water heating gains (Table 5)

| 84.00 | 8227 | 7868 | 7379 | 7061 | 66.15 | 6235 | 67.21 | 68.94 | 7400 | 79.72 | 82.28 |(72)
Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

| 29631 | 294.56 | 284.72 | 269.05 | 253.43 | 238.19 | 228.18 | 233.07 | 241.04 | 256.88 | 275.04 | 28837 |(73)

6. Solar gains

Access factor Area Solar flux g FF Gains
Table 6d m? W/m? specific data specific data w
or Table 6b or Table 6¢
North | 077 |x| 456 |x| 1063 |x09x| 045 |x| o070 |=[ 1058 |(74)
East | 077 |x| 320 |x| 1964 |x09x| o045 |x| o070 |=| 1372 |(76)

Solar gains in watts 3(74)m...(82)m

| 2430 | 4707 | 7857 | 11967 | 153.37 | 16049 | 15133 | 12511 | 9273 | 5592 | 30.16 | 2011 |(83)

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

| 32061 | 341.62 | 363.29 | 388.72 | 406.80 | 398.68 | 379.51 | 358.18 | 333.77 | 312.81 | 305.21 | 308.48 | (84)

7. Mean internal temperature (heating season)

Temperature during heating periods in the living area from Table 9, Th1(°C) 21.00 (85)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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Utilisation factor for gains for living area n1,m (see Table 9a)

| 1200 | 099 | 098 | 094 | 08 | o059 | 043 | 048 | 074 | 095 | 099 | 100 |(86)

Mean internal temp of living area T1 (steps 3 to 7 in Table 9c)

| 2035 | 2044 | 2060 | 2081 | 2095 | 2100 | 2100 | 2100 | 2098 | 2081 | 2055 | 2033 |(87)

Temperature during heating periods in the rest of dwelling from Table 9, Th2(°C)

| 2029 | 2029 | 2029 | 2030 | 2030 | 2031 | 2031 | 2032 | 2031 | 2030 | 2030 | 2029 |(88)

Utilisation factor for gains for rest of dwelling n2,m

| 1200 | 099 | 098 | 092 | 076 | 053 | 036 | 041 | o068 | 094 | 099 | 100 |(89

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

| 1941 | 1954 | 1978 | 2008 | 2026 | 2031 | 2031 | 2031 | 2029 | 2009 | 1971 | 1939 |(90)

Living area fraction Living area + (4) = (91)

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

| 19.84 | 1995 | 2015 | 2041 | 2057 | 2062 | 2063 | 2063 | 2061 | 2042 | 2009 | 19.82 |(92)

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

| 1984 | 1995 | 2015 | 2041 | 2057 | 2062 | 2063 | 2063 | 2061 | 2042 | 2009 | 19.82 |(93)

8. Space heating requirement

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

Utilisation factor for gains, nm

| 099 | 099 | 098 | 092 | 078 | o056 | 039 | 044 | 071 | 094 | 099 | 100 |(99)

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

| 318.87 | 338.35 | 354.81 | 358.81 | 317.30 | 222.73 | 149.75 | 156.61 | 236.58 | 293.94 | 301.50 | 307.17 | (95)

Monthly average external temperature from Table U1

| 430 | 49 | 650 | 890 | 1170 | 1460 | 1660 | 1640 | 1410 | 1060 | 7.0 | 420 |(9)

Heat loss rate for mean internal temperature, Lm, W [(39)m x [(93)m - (96)m]

| 603.01 | 582.26 | 526.48 | 437.04 | 335.76 | 224.18 | 149.85 | 156.82 | 243.77 | 371.40 | 494.80 | 598.63 | (97)
Space heating requirement, kWh/month 0.024 x [(97)m - (95)m] x (41)m

| 211.40 | 16390 | 127.72 | 5633 | 1373 | 000 | 000 | 000 | 000 | 5763 | 139.17 | 216.85 |
5(98)1...5,10..12 = (98)
Space heating requirement kWh/m?/year (98) + (4) (99)
Fraction of space heat from secondary/supplementary system (table 11) '0"if none (301)
Fraction of space heat from community system 1-(301)= (302)
Fraction of community heat from boilers (303a)
Fraction of total space heat from community boilers (302) x (303a) = (304a)
Factor for control and charging method (Table 4c(3)) for community space heating (305)
Factor for charging method (Table 4c(3)) for community water heating (305a)
Distribution loss factor (Table 12c) for community heating system (306)
Space heating
Annual space heating requirement (98)
Space heat from boilers (98) x (304a) x (305) x (306) = (307a)
Water heating
Annual water heating requirement (64)
Water heat from boilers (64) x (303a) x (305a) x (306) = (310a)
Electricity used for heat distribution 0.01 x [(307a)...(307e) + (310a)...(310e)] = (313)
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Electricity for pumps, fans and electric keep-hot (Table 4f)

mechanical ventilation fans - balanced, extract or positive input from outside (330a)
Total electricity for the above, kWh/year (331)
Electricity for lighting (Appendix L) (332)
Total delivered energy for all uses (307) + (309) + (310) + (312) + (315) + (331) + (332)...(337b) = (338)
Fuel Fuel price Fuel
kWh/year cost £/year
Space heating from boilers X x0.01= (340a)
Water heating from boilers X x0.01= (342a)
Pumps and fans X x0.01= (349)
Electricity for lighting x x0.01 = (350)
Additional standing charges (351)
Total energy cost (340a)...(342e) + (345)...(354) = (355)
Energy cost deflator (Table 12) (356)
Energy cost factor (ECF) (357)
SAP value
SAP rating (section 13) (358)
SAP band
Energy Emission factor Emissions
kWh/year (kg/year)

Emissions from other sources (space heating)

Efficiency of boilers (367a)
CO2 emissions from boilers [(307a)+(310a)] x 100 + (367a) = X = (367)
Electrical energy for community heat distribution X = (372)
Total CO2 associated with community systems (373)
Total CO2 associated with space and water heating (376)
Pumps and fans x - (378)
Electricity for lighting X = (379)
Total CO,, kg/year (376)..(382) = (383)
Dwelling CO; emission rate (383) + (4) = (384)
El value

El rating (section 14) (385)

El band
13b. Primary energy - community heating scheme

Energy Primary factor Primary energy
kWh/year (kWh/year)

Primary energy from other sources (space heating)

Efficiency of boilers (367a)
Primary energy from boilers [(307a)+(310a)] x 100 = (367a) = X = (367)
Electrical energy for community heat distribution X = (372)
Total primary energy associated with community systems (373)
Total primary energy associated with space and water heating (376)
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Pumps and fans x - (378)
Electricity for lighting X = (379)
Primary energy kWh/year (383)
Dwelling primary energy rate kWh/m2/year (384)
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DER Worksheet
Design - Draft

NHER

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

Assessor name Miss Nimco Ali Assessor number 9526
Client Last modified 30/09/2020
Address 1B2P, Kingston upon Thames, KT1
Area (m?) Average storey Volume (m?3)
height (m)

Lowest occupied (1a) x 2.50 (2a) = (3a)
Total floor area (1a) + (1b) + (1c) + (1d)...(1n) = (4)

Dwelling volume (3a) + (3b) + (3c) + (3d)...(3n) = 125.80 (5)
m? per hour

Number of chimneys |I| x40 = |I| (6a)
Number of open flues E x 20 = E (6b)
Number of intermittent fans III x10 = III (7a)
Number of passive vents |I| x10 = |I| (7b)
Number of flueless gas fires E x40 = EI (7¢)

Air changes per

hour
Infiltration due to chimneys, flues, fans, PSVs (6a) + (6b) + (7a) + (7b) + (7c) = |I| +(5) = (8)
If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)
Air permeability value, 50, expressed in cubic metres per hour per square metre of envelope area (17)
If based on air permeability value, then (18) = [(17) + 20] + (8), otherwise (18) = (16) (18)
Number of sides on which the dwelling is sheltered (19)
Shelter factor 1-[0.075 x (19)] = (20)
Infiltration rate incorporating shelter factor (18) x (20) = (21)
Infiltration rate modified for monthly wind speed:
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Monthly average wind speed from Table U2
| 510 | 500 | 490 | 440 | 430 | 38 | 380 | 370 | 400 | 430 | 450 | 470 |(22)
Wind factor (22)m + 4
| 1228 | 125 | 123 | 110 | 108 | 095 | 095 | 093 | 100 | 108 | 113 | 118 |(22a)
Adjusted infiltration rate (allowing for shelter and wind factor) (21) x (22a)m
| 016 | o016 | 016 | 014 | 014 | 012 | 012 | 012 | 013 | 014 | 014 | o015 |(220)
Calculate effective air change rate for the applicable case:
If mechanical ventilation: air change rate through system (23a)
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h (23¢)
a) If balanced mechanical ventilation with heat recovery (MVHR) (22b)m + (23b) x [1 - (23c) + 100]
| 028 | 028 | 028 | 026 | 026 | 024 | 024 | 024 [ 025 | 026 | 027 | 027 |(249)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in (25)
| 028 | 028 | 028 | 026 | 026 | 024 | 024 | 024 | 025 | 026 | 027 | 027 |29
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3. Heat losses and heat loss parameter

Element Gross Openings Net area U-value A x UW/K K-value, A XK,
area, m? m? A, m? W/m?K kJ/m2.K ki/K
Window | 78 | x| 124 |=] 971 | (27)
Door | 180 |x| o060 |=| 108 | (26)
External wall | 1432 | x| 017 |=| 243 | (29a)
Party wall | 3443 | x| 000 |=| o000 | (32)
External wall | 1650 | x| 020 |=| 330 | (29a)
Roof | 5032 | x| 013 |=| 654 | (30)
Total area of external elements A, m? (31)
Fabric heat loss, W/K = 5(A x U) (26)...(30) + (32) = (33)
Heat capacity Cm = S(A x k) (28)...(30) + (32) + (32a)...(32e) = N/A (34)
Thermal mass parameter (TMP) in kJ/m2K (35)
Thermal bridges: Y (L x W) calculated using Appendix K (36)
Total fabric heat loss (33)+(36) = (37)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

| 1180 | 1167 | 1154 | 1088 | 1074 | 1008 | 1008 | 995 | 1035 |

1074 | 1101 | 1127 |(39)

Heat transfer coefficient, W/K (37)m + (38)m

| 4164 | 4151 | 4138 | 4072 | 4058 | 39.92 | 39.92 | 39.79 | 40.19 |

4058 | 40.85 | 41.11 |

Average = 5(39)1...12/12 = 40.68 (39)

Heat loss parameter (HLP), W/m?K (39)m + (4)

| 08 | 08 | 08 | o081 0.81 0.79 0.79 0.79 080 |

081 | o081 | 082 |

Average = 5(40)1...12/12 = 0.81 (40)

Number of days in month (Table 1a)

| 3100 | 2800 | 3100 | 3000 | 3100 | 3000 | 31.00 | 31.00 | 30.00 |

31.00 | 30.00 | 31.00 |(40)

4. Water heating energy requirement

Assumed occupancy, N
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36
Jan Feb Mar Apr May Jun Jul Aug Sep

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

2
@

Oct Nov Dec

82.02 | 79.04 | 7606 | 73.07 | 7009 | 6711 | 6711 | 7009 | 73.07 |

76.06 | 79.04 | 82.02 |

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

5(44)1..12 = (44)

| 121.63 | 106.38 | 109.78 | 9571 | 91.83 | 79.24 | 73.43 | 8426 | 8527 |

99.37 | 108.47 | 117.80 |

Distribution loss 0.15 x (45)m

S(45)1...12 = (45)

| 1825 | 1596 | 1647 | 1436 | 1377 | 1189 | 1101 | 1264 | 1279 |

1491 | 1627 | 17.67 |(46)

Storage volume (litres) including any solar or WWHRS storage within same vessel
Water storage loss:
b) Manufacturer's declared loss factor is not known
Hot water storage loss factor from Table 2 (kWh/litre/day)
Volume factor from Table 2a
Temperature factor from Table 2b
Energy lost from water storage (kWh/day) (47) x (51) x (52) x (53)
Enter (50) or (54) in (55)

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

(47)

(51)
(52)
(53)
(54)
(55)
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| 404 | 365 | 404 | 391 | 404 | 391 | 404 | 404 | 391 | 404 | 391 | 404 |(56)
If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) - Vs] + (47), else (56)

| 404 | 365 | 404 | 391 | 404 | 391 | 404 | 404 | 391 | 404 | 391 | 404 |(57)

Primary circuit loss for each month from Table 3

| 2326 | 2101 | 2326 | 2251 | 2326 | 2251 | 2326 | 2326 | 2251 | 2326 | 2251 | 23.26 |(59)

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

| 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | o000 |(61)

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

| 14894 | 131.04 | 137.08 | 122.13 | 119.14 | 10567 | 100.73 | 111.57 | 111.69 | 126,68 | 134.90 | 145.10 | (62)

Solar DHW input calculated using Appendix G or Appendix H

| 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | o000 |(63)
Output from water heater for each month (kWh/month) (62)m + (63)m

| 14894 | 131.04 | 137.08 | 122.13 | 119.14 | 10567 | 100.73 | 111.57 | 111.69 | 126,68 | 134.90 | 145.10 |

5(64)1...12 = (64)

Heat gains from water heating (kWh/month) 0.25 x [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m]

| 6229 | 5510 | 5834 | 5296 | 5238 | 4749 | 4626 | 4986 | 49.49 | 5488 | 5721 | 61.01 |(69)

5. Internal gains

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

Metabolic gains (Table 5)

| 8498 | 8498 | 8498 | 8498 | 8498 | 8498 | 8498 | 8498 | 8498 | 8498 | 84.98 | 84.98 |(66)

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5

| 1384 | 1229 | 1000 | 757 | 566 | 478 | 516 | 671 | 900 | 1143 | 1334 | 1422 |(67)

Appliance gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

| 148.07 | 149.60 | 14573 | 137.49 | 127.08 | 117.30 | 11077 | 109.23 | 113.11 | 12135 | 131.75 | 14153 | (68)

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5

| 3150 | 3150 | 3150 | 3150 | 3150 | 3150 | 3150 | 3150 | 3150 | 3150 | 31.50 | 3150 |(69)

Pump and fan gains (Table 5a)

| 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | o000 |(70)

Losses e.g. evaporation (Table 5)

| 6798 | -67.98 | -67.98 | -67.98 | -67.98 | -67.98 | 6798 | -67.98 | -67.98 | -67.98 | -67.98 | -67.98 |(71)

Water heating gains (Table 5)

| 8372 | 8200 | 7842 | 7356 | 7040 | 6595 | 6218 | 67.02 | 6874 | 7377 | 79.45 | 82.00 |(72)
Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

| 294.11 | 292.38 | 282.64 | 267.10 | 251.63 | 236.53 | 226.60 | 231.45 | 239.34 | 255.04 | 273.04 | 286.25 | (73)

6. Solar gains

Access factor Area Solar flux g FF Gains
Table 6d m? W/m? specific data specific data w
or Table 6b or Table 6¢
West | 077 |x| 78 |x| 1964 |x09x| o045 |x| o070 |=| 3370 |(80)

Solar gains in watts 3(74)m...(82)m

| 33.70 | 6592 | 10856 | 158.33 | 194.04 | 198.64 | 189.11 | 162.44 | 126.26 | 78.22 | 42.02 | 27.71 |(83)

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

| 327.81 | 358.30 | 391.20 | 425.44 | 44567 | 43516 | 415.71 | 393.90 | 365.60 | 333.26 | 315.06 | 313.96 | (84)

7. Mean internal temperature (heating season)

Temperature during heating periods in the living area from Table 9, Th1(°C) 21.00 (85)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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Utilisation factor for gains for living area n1,m (see Table 9a)

| 1200 | 099 | 098 | 092 | 079 | o058 | 042 | 046 | 073 | 095 | 099 | 100 |(86)

Mean internal temp of living area T1 (steps 3 to 7 in Table 9c)

| 2027 | 2038 | 2057 | 2080 | 2095 | 2099 | 2100 | 2100 | 2098 | 2079 | 2049 | 2025 |(87)

Temperature during heating periods in the rest of dwelling from Table 9, Th2(°C)

| 2023 | 2023 | 2023 | 2025 | 2025 | 2026 | 2026 | 2026 | 2025 | 2025 | 2024 | 2024 |(89)

Utilisation factor for gains for rest of dwelling n2,m

| 1200 | 099 | 097 | 090 | 074 | 052 | 035 | 039 | o066 | 093 | 099 | 100 |(89

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

| 1925 | 1941 | 1969 | 2002 | 2020 | 2026 | 2026 | 2026 | 2024 | 2001 | 1959 | 19.23 |(90)

Living area fraction Living area + (4) = (91)

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

| 1981 | 1994 | 2017 | 2045 | 2061 | 2066 | 2066 | 2066 | 2064 | 2043 | 2008 | 19.79 |(92)

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

| 1981 | 1994 | 2017 | 2045 | 2061 | 2066 | 2066 | 2066 | 2064 | 2043 | 2008 | 19.79 |(93)

8. Space heating requirement

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

Utilisation factor for gains, nm

| 099 | 099 | 097 | o091 | 076 | 055 | 039 | 043 | 070 | 093 | 099 | 100 |(99)

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

| 325.95 | 354.36 | 380.06 | 386.99 | 340.74 | 239.90 | 162.03 | 169.34 | 254.35 | 311.59 | 311.08 | 312.58 | (95)

Monthly average external temperature from Table U1

| 430 | 49 | 650 | 890 | 1170 | 1460 | 1660 | 1640 | 1410 | 1060 | 7.0 | 420 |(9)

Heat loss rate for mean internal temperature, Lm, W [(39)m x [(93)m - (96)m]

| 645.68 | 624.31 | 56555 | 470.12 | 361.50 | 241.86 | 162.19 | 169.64 | 262.84 | 399.12 | 530.20 | 640.78 | (97)
Space heating requirement, kWh/month 0.024 x [(97)m - (95)m] x (41)m

| 237.88 | 18141 | 138.01 | 59.85 | 1545 | 000 | 000 | 000 | 000 | 6512 | 157.77 | 244.18 |
5(98)1...5,10..12 = (98)
Space heating requirement kWh/m?/year (98) + (4) (99)
Fraction of space heat from secondary/supplementary system (table 11) '0"if none (301)
Fraction of space heat from community system 1-(301)= (302)
Fraction of community heat from boilers (303a)
Fraction of total space heat from community boilers (302) x (303a) = (304a)
Factor for control and charging method (Table 4c(3)) for community space heating (305)
Factor for charging method (Table 4c(3)) for community water heating (305a)
Distribution loss factor (Table 12c) for community heating system (306)
Space heating
Annual space heating requirement (98)
Space heat from boilers (98) x (304a) x (305) x (306) = (307a)
Water heating
Annual water heating requirement (64)
Water heat from boilers (64) x (303a) x (305a) x (306) = (310a)
Electricity used for heat distribution 0.01 x [(307a)...(307e) + (310a)...(310e)] = (313)
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Electricity for pumps, fans and electric keep-hot (Table 4f)

mechanical ventilation fans - balanced, extract or positive input from outside (330a)
Total electricity for the above, kWh/year (331)
Electricity for lighting (Appendix L) (332)
Total delivered energy for all uses (307) + (309) + (310) + (312) + (315) + (331) + (332)...(337b) = (338)
Fuel Fuel price Fuel
kWh/year cost £/year
Space heating from boilers X x0.01= (340a)
Water heating from boilers X x0.01= (342a)
Pumps and fans X x0.01= (349)
Electricity for lighting x x0.01 = (350)
Additional standing charges (351)
Total energy cost (340a)...(342e) + (345)...(354) = (355)
Energy cost deflator (Table 12) (356)
Energy cost factor (ECF) (357)
SAP value
SAP rating (section 13) (358)
SAP band
Energy Emission factor Emissions
kWh/year (kg/year)

Emissions from other sources (space heating)

Efficiency of boilers (367a)
CO2 emissions from boilers [(307a)+(310a)] x 100 + (367a) = X = (367)
Electrical energy for community heat distribution X = (372)
Total CO2 associated with community systems (373)
Total CO2 associated with space and water heating (376)
Pumps and fans x - (378)
Electricity for lighting X = (379)
Total CO,, kg/year (376)..(382) = (383)
Dwelling CO; emission rate (383) + (4) = (384)
El value

El rating (section 14) (385)

El band
13b. Primary energy - community heating scheme

Energy Primary factor Primary energy
kWh/year (kWh/year)

Primary energy from other sources (space heating)

Efficiency of boilers (367a)
Primary energy from boilers [(307a)+(310a)] x 100 = (367a) = X = (367)
Electrical energy for community heat distribution X = (372)
Total primary energy associated with community systems (373)
Total primary energy associated with space and water heating (376)
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Pumps and fans x - (378)
Electricity for lighting X = (379)
Primary energy kWh/year (383)
Dwelling primary energy rate kWh/m2/year (384)
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DER Worksheet
Design - Draft

NHER

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

Assessor name Miss Nimco Ali Assessor number 9526
Client Last modified 30/09/2020
Address 2B3P, Kingston upon Thames, KT1
Area (m?) Average storey Volume (m?3)
height (m)

Lowest occupied (1a) x 2.50 (2a) = (3a)
Total floor area (1a) + (1b) + (1c) + (1d)...(1n) = (4)

Dwelling volume (3a) + (3b) + (3c) + (3d)...(3n) = 161.55 (5)
m? per hour

Number of chimneys |I| x40 = |I| (6a)
Number of open flues E x 20 = E (6b)
Number of intermittent fans III x10 = III (7a)
Number of passive vents |I| x10 = |I| (7b)
Number of flueless gas fires E x40 = EI (7¢)

Air changes per

hour
Infiltration due to chimneys, flues, fans, PSVs (6a) + (6b) + (7a) + (7b) + (7c) = |I| +(5) = (8)
If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)
Air permeability value, 50, expressed in cubic metres per hour per square metre of envelope area (17)
If based on air permeability value, then (18) = [(17) + 20] + (8), otherwise (18) = (16) (18)
Number of sides on which the dwelling is sheltered (19)
Shelter factor 1-[0.075 x (19)] = (20)
Infiltration rate incorporating shelter factor (18) x (20) = (21)
Infiltration rate modified for monthly wind speed:
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Monthly average wind speed from Table U2
| 510 | 500 | 490 | 440 | 430 | 38 | 380 | 370 | 400 | 430 | 450 | 470 |(22)
Wind factor (22)m + 4
| 1228 | 125 | 123 | 110 | 108 | 095 | 095 | 093 | 100 | 108 | 113 | 118 |(22a)
Adjusted infiltration rate (allowing for shelter and wind factor) (21) x (22a)m
| 016 | o016 | 016 | 014 | 014 | 012 | 012 | 012 | 013 | 014 | 014 | o015 |(220)
Calculate effective air change rate for the applicable case:
If mechanical ventilation: air change rate through system (23a)
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h (23¢)
a) If balanced mechanical ventilation with heat recovery (MVHR) (22b)m + (23b) x [1 - (23c) + 100]
| 029 | 029 | 028 | 027 | 026 | 025 | 025 | 024 [ 025 | 026 | 027 | 028 |(240)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in (25)
| 029 | 029 | 028 | 027 | 026 | 025 | 025 | 024 | 025 | 026 | 027 | o028 |(29
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3. Heat losses and heat loss parameter

Element Gross Openings Net area U-value A x UW/K K-value, A XK,
area, m? m? A, m? W/m?K kJ/m2.K ki/K
Window | 1504 | x| 124 |=] 1859 | (27)
Door | 180 |x| o060 |=| 108 | (26)
External wall | 3151 | x| 017 |=| 536 | (29a)
Party wall | 1488 | x| 000 |=| o000 | (32)
External wall | 2205 | x| 020 |=| 441 | (29a)
Roof | 6462 | x| 013 |=| 840 | (30)
Total area of external elements A, m? (31)
Fabric heat loss, W/K = 5(A x U) (26)...(30) + (32) = (33)
Heat capacity Cm = S(A x k) (28)...(30) + (32) + (32a)...(32e) = N/A (34)
Thermal mass parameter (TMP) in kJ/m2K (35)
Thermal bridges: Y (L x W) calculated using Appendix K (36)
Total fabric heat loss (33)+(36) = (37)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

| 1538 | 1521 | 1504 | 1419 | 1402 | 1317 | 1317 | 1300 | 1351 | 1402 | 1436 | 1470 |(39)
Heat transfer coefficient, W/K (37)m + (38)m

| 6879 | 6862 | 6845 | 6760 | 6743 | 6658 | 6658 | 6641 | 6692 | 6743 | 67.77 | 68.11 |

Average = 5(39)1...12/12 = 67.56 (39)

Heat loss parameter (HLP), W/m?K (39)m + (4)

| 106 | 106 | 106 | 105 1.04 1.03 1.03 1.03 104 | 104 | 105 | 105 |
Average = 5(40)1...12/12 = 1.05 (40)

Number of days in month (Table 1a)

| 3100 | 2800 | 31.00 | 3000 | 3100 | 3000 | 3100 | 3100 | 3000 | 31.00 | 3000 | 3100 |(40)

4. Water heating energy requirement

Assumed occupancy, N (42)
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 84.28 (43)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

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

92.71 | 8934 | 8597 | 8260 | 79.23 | 7586 | 7586 | 79.23 | 8260 | 8597 | 8934 | 9271 |

S(44)1..12 = (44)

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

| 137.49 | 120.25 | 124.09 | 108.18 | 103.80 | 89.57 | 83.00 | 9525 | 9639 | 112.33 | 122.61 | 133.15 |

S(45)1...12 = (45)

Distribution loss 0.15 x (45)m

| 2062 | 1804 | 1861 | 1623 | 1557 | 1344 | 1245 | 1429 | 1446 | 1685 | 1839 | 19.97 |(46)

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

Water storage loss:

b) Manufacturer's declared loss factor is not known

Hot water storage loss factor from Table 2 (kWh/litre/day) (51)
Volume factor from Table 2a (52)
Temperature factor from Table 2b (53)
Energy lost from water storage (kWh/day) (47) x (51) x (52) x (53) (54)
Enter (50) or (54) in (55) (55)

Water storage loss calculated for each month (55) x (41)m
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| 404 | 365 | 404 | 391 | 404 | 391 | 404 | 404 | 391 | 404 | 391 | 404 |(56)
If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) - Vs] + (47), else (56)

| 404 | 365 | 404 | 391 | 404 | 391 | 404 | 404 | 391 | 404 | 391 | 404 |(57)

Primary circuit loss for each month from Table 3

| 2326 | 2101 | 2326 | 2251 | 2326 | 2251 | 2326 | 2326 | 2251 | 2326 | 2251 | 23.26 |(59)

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

| 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | o000 |(61)
Total heat required for water heating calculated for each month 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m

| 164.79 | 14491 | 151.39 | 13460 | 131.11 | 116.00 | 11031 | 122.55 | 122.81 | 139.63 | 149.04 | 160.46 | (62)

Solar DHW input calculated using Appendix G or Appendix H

| 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | o000 |(63)
Output from water heater for each month (kWh/month) (62)m + (63)m

| 164.79 | 14491 | 151.39 | 13460 | 131.11 | 116.00 | 11031 | 122,55 | 122.81 | 139.63 | 149.04 | 160.46 |

5(64)1...12 = (64)

Heat gains from water heating (kWh/month) 0.25 x [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m]

| 6756 | 5971 | 6310 | 5711 | 5636 | 5092 | 49.44 | 5351 | 5319 | 59.19 | 61.91 | 66.12 |(65)

5. Internal gains

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

Metabolic gains (Table 5)

| 105.44 | 10544 | 10544 | 105.44 | 10544 | 105.44 | 105.44 | 10544 | 105.44 | 105.44 | 105.44 | 105.44 | (66)

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5

| 1644 | 1460 | 1188 | 899 | 672 | 567 | 613 | 797 | 1070 | 1358 | 1585 | 16.90 |(67)

Appliance gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

| 184.43 | 186.34 | 181.52 | 171.25 | 158.29 | 146.11 | 137.98 | 136.06 | 140.88 | 151.15 | 164.11 | 176.29 | (68)

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5

| 3354 | 3354 | 3354 | 3354 | 3354 | 3354 | 3354 | 3354 | 3354 | 3354 | 3354 | 3354 |(69)

Pump and fan gains (Table 5a)
| 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | o000 |(70)

Losses e.g. evaporation (Table 5)

| -8435 | 8435 | -8435 | -84.35 | -8435 | -8435 | -84.35 | -84.35 | -8435 | -84.35 | -84.35 | -84.35 |(71)

Water heating gains (Table 5)

| 9080 | 8886 | 84.81 | 7932 | 7575 | 7072 | e6.45 | 7193 | 73.87 | 7956 | 85.98 | 88.87 |(72)
Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

| 346.31 | 344.44 | 332.84 | 31420 | 29540 | 277.14 | 265.19 | 270.59 | 280.08 | 298.93 | 320.58 | 336.69 | (73)

6. Solar gains

Access factor Area Solar flux g FF Gains
Table 6d m? W/m? specific data specific data w
or Table 6b or Table 6¢
North | 077 |x| 820 |x| 1063 |x09x| 045 |x| o070 |=| 1903 |(74)
East | 077 |x| 68 |x| 1964 |x09x| 045 |x| o070 |=| 2933 |(76)

Solar gains in watts 3(74)m...(82)m

| 4836 | 93.74 | 156.29 | 237.07 | 302.61 | 316.04 | 298.24 | 247.42 | 184.19 | 11137 | 60.05 | 39.98 |(83)

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

| 394.67 | 438.18 | 489.13 | 551.27 | 598.00 | 593.18 | 563.44 | 518.01 | 464.28 | 410.30 | 380.63 | 376.67 | (84)

7. Mean internal temperature (heating season)
Temperature during heating periods in the living area from Table 9, Th1(°C) 21.00 (85)
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Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains for living area n1,m (see Table 9a)

| 1200 | 100 | 099 | o096 | 08 | 068 | 051 | 058 | 084 | 098 | 100 | 100 |(86)

Mean internal temp of living area T1 (steps 3 to 7 in Table 9c)

| 19.89 | 2001 | 2025 | 2057 | 2084 | 2097 | 2099 | 2099 | 2090 | 2055 | 2017 | 19.86 |(87)

Temperature during heating periods in the rest of dwelling from Table 9, Th2(°C)
| 2003 | 2003 | 2003 | 2005 | 2005 | 2006 | 2006 | 2006 | 2005 | 2005 | 2004 | 2004 |(s88)

Utilisation factor for gains for rest of dwelling n2,m

| 1200 | 099 | 098 | 094 | 08 | o060 | 041 | 047 | 077 | 097 | 099 | 100 |89

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

| 1854 | 1873 | 19.07 | 1954 | 19.89 | 2004 | 2006 | 20.06 | 1997 | 1952 | 1896 | 18.52 |(90)

Living area fraction Living area + (4) = (91)

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

| 1910 | 1926 | 1956 | 19.97 | 2028 | 2042 | 2045 | 2044 | 2036 | 19.95 | 1946 | 19.08 |(92)

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

| 1910 | 1926 | 1956 | 19.97 | 2028 | 2042 | 2045 | 2044 | 2036 | 1995 | 1946 | 19.08 |(93)

8. Space heating requirement

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

Utilisation factor for gains, nm

| 1200 | 099 | 098 | 094 | 08 | 063 | 045 | 051 | 08 | 096 | 099 | 100 |(94)

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

| 393.15 | 435.00 | 480.26 | 519.08 | 496.62 | 373.90 | 254.27 | 265.09 | 370.74 | 395.52 | 377.71 | 375.53 | (95)

Monthly average external temperature from Table U1

| 430 | 490 | 650 | 890 | 1170 | 1460 | 1660 | 1640 | 1410 | 1060 | 710 | 420 |(9)

Heat loss rate for mean internal temperature, Lm, W [(39)m x [(93)m - (96)m]

| 1018.15 | 985.60 | 894.04 | 748.23 | 578.72 | 387.77 | 256.12 | 268.62 | 41859 | 630.70 | 837.84 | 1013.28 | (97)
Space heating requirement, kWh/month 0.024 x [(97)m - (95)m] x (41)m

| 465.01 | 370.00 | 307.86 | 164.98 | 6108 | 000 | 000 | 000 | o000 | 17497 | 331.30 | 474.48 |
5(98)1...5,10..12 = (98)
Space heating requirement kWh/m?/year (98) = (4) (99)
9h. Energy requirements - community heating scheme
Fraction of space heat from secondary/supplementary system (table 11) '0" if none (301)
Fraction of space heat from community system 1-(301)= (302)
Fraction of community heat from boilers (303a)
Fraction of total space heat from community boilers (302) x (303a) = (304a)
Factor for control and charging method (Table 4c(3)) for community space heating (305)
Factor for charging method (Table 4c(3)) for community water heating (305a)
Distribution loss factor (Table 12c) for community heating system (306)
Space heating
Annual space heating requirement (98)
Space heat from boilers (98) x (304a) x (305) x (306) = (307a)
Water heating
Annual water heating requirement (64)
Water heat from boilers (64) x (303a) x (305a) x (306) = (310a)
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Electricity used for heat distribution 0.01 x [(307a)...(307e) + (310a)...(310e)] = 41.97 (313)

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

mechanical ventilation fans - balanced, extract or positive input from outside (330a)
Total electricity for the above, kWh/year (331)
Electricity for lighting (Appendix L) (332)
Total delivered energy for all uses (307) + (309) + (310) + (312) + (315) + (331) + (332)...(337b) = (338)
Fuel Fuel price Fuel
kWh/year cost £/year
Space heating from boilers X x0.01= (340a)
Water heating from boilers X x0.01= (342a)
Pumps and fans X x0.01= (349)
Electricity for lighting X x0.01= (350)
Additional standing charges (351)
Total energy cost (340a)...(342e) + (345)...(354) = (355)
Energy cost deflator (Table 12) (356)
Energy cost factor (ECF) (357)
SAP value
SAP rating (section 13) (358)
SAP band
Energy Emission factor Emissions
kWh/year (kg/year)

Emissions from other sources (space heating)

Efficiency of boilers (367a)
CO2 emissions from boilers [(307a)+(310a)] x 100 + (367a) = X = (367)
Electrical energy for community heat distribution X = (372)
Total CO2 associated with community systems (373)
Total CO2 associated with space and water heating (376)
Electricity for lighting X = (379)
Total CO,, kg/year (376)..(382) = (383)
Dwelling CO, emission rate (383) +(4) = (384)
El value

El rating (section 14) (385)

13b. Primary energy - community heating scheme

Energy Primary factor Primary energy
kWh/year (kWh/year)
Primary energy from other sources (space heating)
Efficiency of boilers (367a)
Primary energy from boilers [(307a)+(310a)] x 100 + (367a) = X = (367)
Electrical energy for community heat distribution X = (372)
Total primary energy associated with community systems (373)
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Total primary energy associated with space and water heating (376)
Electricity for lighting X = (379)
Primary energy kWh/year (383)
Dwelling primary energy rate kWh/m2/year (384)
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DER Worksheet
Design - Draft

NHER

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

Assessor name Miss Nimco Ali Assessor number 9526
Client Last modified 30/09/2020
Address 2B4P, Kingston upon Thames, KT1
Area (m?) Average storey Volume (m?3)
height (m)

Lowest occupied (1a) x 2.50 (2a) = (3a)
Total floor area (1a) + (1b) + (1c) + (1d)...(1n) = (4)

Dwelling volume (3a) + (3b) + (3c) + (3d)...(3n) = 184.35 (5)
m? per hour

Number of chimneys |I| x40 = |I| (6a)
Number of open flues E x 20 = E (6b)
Number of intermittent fans III x10 = III (7a)
Number of passive vents |I| x10 = |I| (7b)
Number of flueless gas fires E x40 = EI (7¢)

Air changes per

hour
Infiltration due to chimneys, flues, fans, PSVs (6a) + (6b) + (7a) + (7b) + (7c) = |I| +(5) = (8)
If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)
Air permeability value, 50, expressed in cubic metres per hour per square metre of envelope area (17)
If based on air permeability value, then (18) = [(17) + 20] + (8), otherwise (18) = (16) (18)
Number of sides on which the dwelling is sheltered (19)
Shelter factor 1-[0.075 x (19)] = (20)
Infiltration rate incorporating shelter factor (18) x (20) = (21)
Infiltration rate modified for monthly wind speed:
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Monthly average wind speed from Table U2
| 510 | 500 | 490 | 440 | 430 | 38 | 380 | 370 | 400 | 430 | 450 | 470 |(22)
Wind factor (22)m + 4
| 1228 | 125 | 123 | 110 | 108 | 095 | 095 | 093 | 100 | 108 | 113 | 118 |(22a)
Adjusted infiltration rate (allowing for shelter and wind factor) (21) x (22a)m
| 016 | o016 | 016 | 014 | 014 | 012 | 012 | 012 | 013 | 014 | 014 | o015 |(220)
Calculate effective air change rate for the applicable case:
If mechanical ventilation: air change rate through system (23a)
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h (23¢)
a) If balanced mechanical ventilation with heat recovery (MVHR) (22b)m + (23b) x [1 - (23c) + 100]
| 028 | 028 | 028 | 026 | 026 | 024 | 024 | 024 [ 025 | 026 | 027 | 027 |(249)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in (25)
| 028 | 028 | 028 | 026 | 026 | 024 | 024 | 024 | 025 | 026 | 027 | 027 |29

URN: 2B4P - Mid Floor version 1
NHER Plan Assessor version 6.3.9
Page 1 SAP version 9.92




3. Heat losses and heat loss parameter

Element Gross Openings Net area U-value A x UW/K K-value, A XK,
area, m? m? A, m? W/m?K kJ/m2.K ki/K
Window | 1542 | x| 124 |=] 1906 | (27)
Door | 180 |x| o070 |=| 126 | (26)
External wall | 2958 | x| 017 |=| 503 | (29a)
Party wall | 1583 | x| 000 |=| o000 | (32)
External wall | 2963 | x| 020 |=| 593 | (29a)
Total area of external elements SA, m? (31)
Fabric heat loss, W/K = 5(A x U) (26)...(30) + (32) = (33)
Heat capacity Cm = 3 (A x k) (28)...(30) +(32) +(32a)...(32¢) = N/A (34)
Thermal mass parameter (TMP) in kJ/m2K (35)
Thermal bridges: (L x W) calculated using Appendix K (36)
Total fabric heat loss (33) +(36) = (37)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

| 1730 | 1710 | 1691 | 1594 | 1574 | 1478 | 1478 | 1458 | 1516 | 1574 | 1613 | 1652 |(39)
Heat transfer coefficient, W/K (37)m + (38)m

| 5802 | 5782 | 5763 | 5666 | 5647 | 5550 | 5550 | 5530 | 55.88 | 5647 | 56.85 | 57.24 |

Average = 5(39)1...12/12 = 56.61 (39)

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

| 079 | 078 | o078 | 077 0.77 0.75 0.75 0.75 076 | o077 | 077 | o078 |

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

Number of days in month (Table 1a)

| 3100 | 2800 | 3100 | 3000 | 3100 | 3000 | 3100 | 3100 | 3000 | 31.00 | 30.00 | 31.00 |(40)

4. Water heating energy requirement

Assumed occupancy, N (42)
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 89.62 (43)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

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

98.58 | 95.00 | 9141 | 87.83 | 8424 | 8066 | 8066 | 8424 | 8783 | 9141 | 9500 | 9858 |

S(44)1..12 = (44)

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

| 146.19 | 127.86 | 131.94 | 11503 | 11037 | 9524 | 88.26 | 101.28 | 102.49 | 119.44 | 13037 | 141.58 |

S(45)1..12 = (45)

Distribution loss 0.15 x (45)m

| 2193 | 1918 | 1979 | 1725 | 1656 | 1429 | 1324 | 1519 | 1537 | 1792 | 19556 | 21.24 |(46)

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

Water storage loss:

b) Manufacturer's declared loss factor is not known

Hot water storage loss factor from Table 2 (kWh/litre/day) (51)
Volume factor from Table 2a (52)
Temperature factor from Table 2b (53)
Energy lost from water storage (kWh/day) (47) x (51) x (52) x (53) (54)
Enter (50) or (54) in (55) (55)

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

| 404 | 365 | 404 | 391 | 404 3.91 4.04 4.04 3.91 4048 | 391 | 404 |(56)
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If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) - Vs] + (47), else (56)

| 404 | 365 | 404 | 391 | 404 | 391 | 404 | 404 | 391 | 404 | 391 | 404 |(57)

Primary circuit loss for each month from Table 3

| 2326 | 2101 | 2326 | 2251 | 2326 | 2251 | 2326 | 2326 | 2251 | 2326 | 2251 | 2326 |(59)

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

| 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | o000 |(61)

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

| 173.49 | 15252 | 159.24 | 14145 | 137.68 | 121.67 | 11556 | 128.58 | 128.91 | 146.74 | 156.80 | 168.88 | (62)
Solar DHW input calculated using Appendix G or Appendix H

| 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | o000 |(63)
Output from water heater for each month (kWh/month) (62)m + (63)m

| 173.49 | 152,52 | 159.24 | 141.45 | 137.68 | 121.67 | 11556 | 128.58 | 128.91 | 146.74 | 156.80 | 168.88 |

5(64)1...12 = (64)

Heat gains from water heating (kWh/month) 0.25 x [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m]

| 7045 | 6224 | 6571 | 5939 | 5854 | 5281 | 5119 | 5552 | 5521 | 6156 | 6449 | 6892 |(65)

5. Internal gains

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

Metabolic gains (Table 5)

| 116.67 | 116,67 | 116.67 | 116.67 | 116.67 | 116.67 | 116.67 | 116.67 | 116.67 | 116.67 | 116.67 | 116.67 | (66)

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5

| 1841 | 1635 | 1330 | 1007 | 753 | 635 | 68 | 892 | 1198 | 1521 | 1775 | 1892 |(67)

Appliance gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

| 205.86 | 208.00 | 202.62 | 191.16 | 176.69 | 163.09 | 154.01 | 151.87 | 157.26 | 168.72 | 183.18 | 196.78 | (68)

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5

| 3467 | 3467 | 3467 | 3467 | 3467 | 3467 | 3467 | 3467 | 3467 | 3467 | 3467 | 3467 |(69)
Pump and fan gains (Table 5a)

| 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | o000 |(70)

Losses e.g. evaporation (Table 5)

| 9334 | 9334 | -9334 | -9334 | 9334 | -9334 | 9334 | 9334 | -9334 | 9334 | -9334 | -9334 |(71)

Water heating gains (Table 5)

| 9469 | 9262 | 8832 | 8248 | 78.69 | 7334 | 6880 | 7462 | 7669 | 8274 | 8957 | 92.63 |(72)
Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

| 376.97 | 374.97 | 362.24 | 341.70 | 320.90 | 300.79 | 287.68 | 293.42 | 303.92 | 324.66 | 348.50 | 366.33 | (73)

6. Solar gains

Access factor Area Solar flux g FF Gains
Table 6d m? W/m? specific data specific data w
or Table 6b or Table 6¢
East | 077 |x| 1090 |x| 1964 |x09x| 045 |x| o070 |=[ 4673 |(76)
South | 077 |x| 222 |x| 4675 |x09x| o045 |x| o070 |=| 2266 |(78)
West | 077 |x| 230 |x| 1964 |xo9x| 045 |x| o070 |=| 98 (80

Solar gains in watts 3(74)m...(82)m

| 79.25 | 147.81 | 22959 | 319.33 | 381.54 | 387.17 | 369.94 | 323.64 | 261.42 | 17139 | 9742 | 66.12 |(83)

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

| 456.22 | 522.79 | 591.83 | 661.03 | 702.45 | 687.96 | 657.61 | 617.06 | 565.34 | 496.05 | 445.92 | 432.45 | (84)

7. Mean internal temperature (heating season)
Temperature during heating periods in the living area from Table 9, Th1(°C) 21.00 (85)
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Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains for living area n1,m (see Table 9a)

| 1200 | 099 | 097 | 089 | 072 | o051 | 037 | 041 | 067 | 094 | 099 | 100 |(86)

Mean internal temp of living area T1 (steps 3 to 7 in Table 9c)

| 2030 | 2044 | 2064 | 2087 | 2097 | 2100 | 2100 | 21.00 | 2099 | 2083 | 2052 | 2028 |(87)

Temperature during heating periods in the rest of dwelling from Table 9, Th2(°C)

| 2026 | 2027 | 2027 | 2028 | 2028 | 2029 | 2029 | 2030 | 2029 | 2028 | 2028 | 2027 |(s9)

Utilisation factor for gains for rest of dwelling n2,m

| 1200 | 099 | 09 | 08 | 067 | 046 | 031 | 035 | o060 | 091 | 099 | 100 |(89

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

| 1932 | 1952 | 19.82 | 2013 | 2026 | 2029 | 2029 | 2030 | 2028 | 2010 | 1966 | 19.30 |(90)

Living area fraction Living area + (4) = (91)

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

| 1972 | 1990 | 2016 | 2043 | 2055 | 2058 | 2058 | 2058 | 2057 | 2040 | 2001 | 19.69 |(92)

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

| 1972 | 1990 | 2016 | 2043 | 2055 | 2058 | 2058 | 2058 | 2057 | 2040 | 2001 | 19.69 |(93)

8. Space heating requirement

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

Utilisation factor for gains, nm

| 1200 | 099 | 09 | 087 | 069 | 048 | 034 | 037 | 063 | 092 | 099 | 100 |(94)

Useful gains, nmGm, W (94)m x (84)m
| 454.04 | 516.36 | 569.05 | 575.27 | 485.76 | 330.94 | 220.90 | 231.19 | 355.95 | 455.33 | 440.49 | 430.96 | (95)

Monthly average external temperature from Table U1

| 430 | 490 | 650 | 890 | 1170 | 1460 | 1660 | 1640 | 1410 | 1060 | 710 | 420 |(9)

Heat loss rate for mean internal temperature, Lm, W [(39)m x [(93)m - (96)m]

| 894.62 | 867.13 | 787.03 | 653.42 | 499.76 | 331.87 | 22096 | 231.32 | 361.53 | 553.11 | 734.12 | 886.92 |(97)
Space heating requirement, kWh/month 0.024 x [(97)m - (95)m] x (41)m

| 327.79 | 23572 | 16218 | 56.27 | 1042 | 000 | 000 | 000 | 000 | 7275 | 211.41 | 339.24 |
5(98)1...5,10..12 = (98)
Space heating requirement kWh/m?/year (98) = (4) (99)
9h. Energy requirements - community heating scheme
Fraction of space heat from secondary/supplementary system (table 11) '0" if none (301)
Fraction of space heat from community system 1-(301)= (302)
Fraction of community heat from boilers (303a)
Fraction of total space heat from community boilers (302) x (303a) = (304a)
Factor for control and charging method (Table 4c(3)) for community space heating (305)
Factor for charging method (Table 4c(3)) for community water heating (305a)
Distribution loss factor (Table 12c) for community heating system (306)
Space heating
Annual space heating requirement (98)
Space heat from boilers (98) x (304a) x (305) x (306) = (307a)
Water heating
Annual water heating requirement (64)
Water heat from boilers (64) x (303a) x (305a) x (306) = (310a)
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Electricity used for heat distribution 0.01 x [(307a)...(307e) + (310a)...(310e)] = 33.05 (313)

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

mechanical ventilation fans - balanced, extract or positive input from outside (330a)
Total electricity for the above, kWh/year (331)
Electricity for lighting (Appendix L) (332)
Total delivered energy for all uses (307) + (309) + (310) + (312) + (315) + (331) + (332)...(337b) = (338)
Fuel Fuel price Fuel
kWh/year cost £/year
Space heating from boilers X x0.01= (340a)
Water heating from boilers X x0.01= (342a)
Pumps and fans X x0.01= (349)
Electricity for lighting X x0.01= (350)
Additional standing charges (351)
Total energy cost (340a)...(342e) + (345)...(354) = (355)
Energy cost deflator (Table 12) (356)
Energy cost factor (ECF) (357)
SAP value
SAP rating (section 13) (358)
SAP band
Energy Emission factor Emissions
kWh/year (kg/year)

Emissions from other sources (space heating)

Efficiency of boilers (367a)
CO2 emissions from boilers [(307a)+(310a)] x 100 + (367a) = X = (367)
Electrical energy for community heat distribution X = (372)
Total CO2 associated with community systems (373)
Total CO2 associated with space and water heating (376)
Electricity for lighting X = (379)
Total CO,, kg/year (376)..(382) = (383)
Dwelling CO, emission rate (383) +(4) = (384)
El value

El rating (section 14) (385)

13b. Primary energy - community heating scheme

Energy Primary factor Primary energy
kWh/year (kWh/year)
Primary energy from other sources (space heating)
Efficiency of boilers (367a)
Primary energy from boilers [(307a)+(310a)] x 100 + (367a) = X = (367)
Electrical energy for community heat distribution X = (372)
Total primary energy associated with community systems (373)
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Total primary energy associated with space and water heating
Pumps and fans

Electricity for lighting

Primary energy kWh/year

Dwelling primary energy rate kWh/m2/year

149.00
325.11

3.07

4606.12 | (376)

- 457.43 (378)

998.08 (379)

6061.63 | (383)
(

82.20 384)
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DER Worksheet
Design - Draft

NHER

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

Assessor name Miss Nimco Ali Assessor number 9526
Client Last modified 30/09/2020
Address 2B3P, Kingston upon Thames, KT1
Area (m?) Average storey Volume (m?3)
height (m)

Lowest occupied [ 7400  |(1a) x 2.50 (2a) = 185.00 | (3a)
Total floor area (1a) + (1b) + (1c) + (1d)...(1n) = (4)

Dwelling volume (3a) + (3b) + (3c) + (3d)...(3n) = 185.00 (5)
m? per hour

Number of chimneys |I| x40 = |I| (6a)
Number of open flues E x 20 = E (6b)
Number of intermittent fans III x10 = III (7a)
Number of passive vents |I| x10 = |I| (7b)
Number of flueless gas fires E x40 = EI (7¢)

Air changes per

hour
Infiltration due to chimneys, flues, fans, PSVs (6a) + (6b) + (7a) + (7b) + (7c) = |I| +(5) = (8)
If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)
Air permeability value, 50, expressed in cubic metres per hour per square metre of envelope area (17)
If based on air permeability value, then (18) = [(17) + 20] + (8), otherwise (18) = (16) (18)
Number of sides on which the dwelling is sheltered (19)
Shelter factor 1-[0.075 x (19)] = (20)
Infiltration rate incorporating shelter factor (18) x (20) = (21)
Infiltration rate modified for monthly wind speed:
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Monthly average wind speed from Table U2
| 510 | 500 | 490 | 440 | 430 | 38 | 380 | 370 | 400 | 430 | 450 | 470 |(22)
Wind factor (22)m + 4
| 1228 | 125 | 123 | 110 | 108 | 095 | 095 | 093 | 100 | 108 | 113 | 118 |(22a)
Adjusted infiltration rate (allowing for shelter and wind factor) (21) x (22a)m
| 016 | o016 | 016 | 014 | 014 | 012 | 012 | 012 | 013 | 014 | 014 | o015 |(220)
Calculate effective air change rate for the applicable case:
If mechanical ventilation: air change rate through system (23a)
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h (23¢)
a) If balanced mechanical ventilation with heat recovery (MVHR) (22b)m + (23b) x [1 - (23c) + 100]
| 029 | 029 | 028 | 027 | 026 | 025 | 025 | 024 [ 025 | 026 | 027 | 028 |(240)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in (25)
| 029 | 029 | 028 | 027 | 026 | 025 | 025 | 024 | 025 | 026 | 027 | o028 |(29
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3. Heat losses and heat loss parameter

Element Gross Openings Net area U-value A x UW/K K-value, A XK,
area, m? m? A, m? W/m?K kJ/m2.K ki/K
Window | 1796 | x| 124 |=] 2219 | (27)
Door | 180 |x| o070 |=| 126 | (26)
External wall | 3044 | x| 017 |=| 517 | (29a)
Party wall | 3215 | x| 000 |=| o000 | (32)
External wall | 265 |x| 020 |=| 053 | (29a)
Total area of external elements SA, m? (31)
Fabric heat loss, W/K = S(A x U) (26)...(30) + (32) = (33)
Heat capacity Cm = 3 (A x k) (28)...(30) +(32) +(32a)...(32¢) = N/A (34)
Thermal mass parameter (TMP) in kJ/m2K (35)
Thermal bridges: (L x W) calculated using Appendix K (36)
Total fabric heat loss (33) +(36) = (37)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

| 1762 | 1742 | 1723 | 1625 | 1606 | 1509 | 1509 | 1489 | 1548 | 1606 | 1645 | 16.84 |(39)
Heat transfer coefficient, W/K (37)m + (38)m

| 5411 | 5392 | 5372 | 5275 | 5255 | 5158 | 5158 | 5139 | 5197 | 5255 | 52094 | 5333 |

Average = 5(39)1...12/12 = 52.70 (39)

Heat loss parameter (HLP), W/m2K (39)m + (4)
| 073 | 073 | 073 | o071 0.71 0.70 0.70 0.69 070 | o071 | 072 | o072 |

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

Number of days in month (Table 1a)
| 3100 | 2800 | 3100 | 3000 | 3100 | 3000 | 3100 | 3100 | 3000 | 31.00 | 30.00 | 31.00 |(40)

4. Water heating energy requirement

Assumed occupancy, N (42)
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 89.76 (43)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

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

98.73 | 95.14 | 9155 | 87.96 | 8437 | 8078 | 80.78 | 8437 | 87.96 | 9155 | 9514 | 98.73 |

S(44)1..12 = (44)

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

| 146.42 | 128.06 | 132.14 | 11521 | 11054 | 9539 | 8839 | 101.43 | 102.64 | 119.62 | 130.57 | 141.80 |

S(45)1..12 = (45)

Distribution loss 0.15 x (45)m
| 2196 | 1921 | 1982 | 1728 | 1658 | 1431 | 1326 | 1521 | 1540 | 1794 | 1959 | 2127 |(46)

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

Water storage loss:

b) Manufacturer's declared loss factor is not known

Hot water storage loss factor from Table 2 (kWh/litre/day) (51)
Volume factor from Table 2a (52)
Temperature factor from Table 2b (53)
Energy lost from water storage (kWh/day) (47) x (51) x (52) x (53) (54)
Enter (50) or (54) in (55) (55)

Water storage loss calculated for each month (55) x (41)m
| 404 | 365 | 404 | 391 | 404 3.91 4.04 4.04 3.91 4048 | 391 | 404 |(56)
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If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) - Vs] + (47), else (56)

| 404 | 365 | 404 | 391 | 404 | 391 | 404 | 404 | 391 | 404 | 391 | 404 |(57)

Primary circuit loss for each month from Table 3

| 2326 | 2101 | 2326 | 2251 | 2326 | 2251 | 2326 | 2326 | 2251 | 2326 | 2251 | 2326 |(59)

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

| 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | o000 |(61)

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

| 173.72 | 152.72 | 159.45 | 14163 | 137.85 | 121.81 | 11570 | 128.74 | 129.07 | 146.92 | 157.00 | 169.10 | (62)

Solar DHW input calculated using Appendix G or Appendix H

| 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | o000 |(63)
Output from water heater for each month (kWh/month) (62)m + (63)m

| 17372 | 152.72 | 159.45 | 14163 | 137.85 | 121.81 | 11570 | 128.74 | 129.07 | 146.92 | 157.00 | 169.10 |

5(64)1...12 = (64)

Heat gains from water heating (kWh/month) 0.25 x [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m]

| 7053 | 6231 | 6578 | 59.44 | 5860 | 5286 | 5123 | 5557 | 5527 | 6162 | 6455 | 6899 |(65)

5. Internal gains

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

Metabolic gains (Table 5)

| 116.96 | 116.96 | 116.96 | 116.96 | 116.96 | 116.96 | 116.96 | 116.96 | 116.96 | 116.96 | 116.96 | 116.96 | (66)

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5

| 1840 | 1635 | 1329 | 1006 | 752 | 635 | 68 | 892 | 1197 | 1520 | 1774 | 1892 |(67)

Appliance gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

| 206.45 | 208.59 | 203.19 | 191.70 | 177.19 | 16356 | 154.45 | 152.30 | 157.70 | 169.20 | 183.70 | 197.34 | (68)

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5

| 3470 | 3470 | 3470 | 3470 | 3470 | 3470 | 3470 | 3470 | 3470 | 3470 | 3470 | 3470 |(69)

Pump and fan gains (Table 5a)

| 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | o000 |(70)

Losses e.g. evaporation (Table 5)

| -9357 | 9357 | -9357 | -93.57 | 9357 | -9357 | 9357 | 9357 | -9357 | 9357 | -9357 | -9357 |(71)

Water heating gains (Table 5)

| 9479 | 9272 | 88.41 | 8256 | 78.76 | 7341 | 6886 | 7469 | 7676 | 8282 | 8966 | 92.73 |(72)
Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

| 377.73 | 375.74 | 362.99 | 342.41 | 321.56 | 301.41 | 288.26 | 294.00 | 304.52 | 325.31 | 349.19 | 367.07 | (73)

6. Solar gains

Access factor Area Solar flux g FF Gains
Table 6d m? W/m? specific data specific data w
or Table 6b or Table 6¢
North | 077 |x| 610 |x| 1063 |x09x| 045 |x| o070 |=[ 1416 |(74)
NorthEast | 077 |x| 320 |x| 1128 |xo9x| o045 |x| o070 |=| 78 (75
West | 077 |x| 866 |x| 1964 |x09x| o045 |x| o070 |=| 3713 |(80)

Solar gains in watts 3(74)m...(82)m

| 59.17 | 115.73 | 19450 | 295.78 | 377.09 | 393.39 | 371.44 | 308.60 | 229.62 | 138.00 | 73.68 | 4877 |(83)

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

| 436.90 | 491.48 | 557.49 | 638.19 | 698.66 | 694.80 | 659.70 | 602.61 | 534.14 | 463.31 | 422.87 | 415.84 |(84)

7. Mean internal temperature (heating season)
Temperature during heating periods in the living area from Table 9, Th1(°C) 21.00 (85)
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Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains for living area n1,m (see Table 9a)

| 1200 | 099 | 097 | 08 | 068 | 047 | 034 | 039 | o066 | 094 | 099 | 100 |(86)

Mean internal temp of living area T1 (steps 3 to 7 in Table 9c)

| 2036 | 2048 | 2068 | 2090 | 2099 | 2100 | 2100 | 2100 | 2099 | 2085 | 2056 | 2034 |(87)

Temperature during heating periods in the rest of dwelling from Table 9, Th2(°C)
| 2031 | 2032 | 2032 | 2033 | 2033 | 2034 | 2034 | 2035 | 2034 | 2033 | 2033 | 2032 |(89)

Utilisation factor for gains for rest of dwelling n2,m

| 1200 | 099 | 097 | o8 | o064 | 043 | 029 | 034 | o060 | 092 | 099 | 100 |89

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

| 1945 | 1962 | 1991 | 2021 | 2032 | 2034 | 2034 | 2035 | 2033 | 2016 | 19.76 | 19.43 |(90)

Living area fraction Living area + (4) = (91)

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

| 19.89 | 2004 | 2028 | 2054 | 2064 | 2066 | 2066 | 20.66 | 2065 | 2049 | 2015 | 19.87 |(92)

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

| 19.89 | 2004 | 2028 | 2054 | 2064 | 2066 | 2066 | 2066 | 2065 | 2049 | 2015 | 19.87 |(93)

8. Space heating requirement

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

Utilisation factor for gains, nm

| 1200 | 099 | 097 | o8 | 066 | 045 | 032 | 036 | 063 | 093 | 099 | 100 |(94)

Useful gains, nmGm, W (94)m x (84)m
| 43520 | 486.72 | 538.75 | 551.86 | 461.84 | 312.23 | 209.46 | 218.96 | 336.37 | 429.41 | 418.62 | 414.67 | (95)

Monthly average external temperature from Table U1
| 430 | 490 | 650 | 890 | 1170 | 1460 | 1660 | 1640 | 1410 | 1060 | 710 | 420 |(9)

Heat loss rate for mean internal temperature, Lm, W [(39)m x [(93)m - (96)m]

| 843.43 | 816.12 | 74027 | 614.24 | 469.92 | 312.61 | 209.48 | 219.02 | 34050 | 519.94 | 690.86 | 835.56 | (97)
Space heating requirement, kWh/month 0.024 x [(97)m - (95)m] x (41)m

| 303.72 | 22136 | 149.93 | 4492 | 601 | 000 | 000 | 000 | 000 | 6735 | 196.02 | 313.15 |
5(98)1...5,10..12 = (98)
Space heating requirement kWh/m?/year (98) = (4) (99)
9h. Energy requirements - community heating scheme
Fraction of space heat from secondary/supplementary system (table 11) '0" if none (301)
Fraction of space heat from community system 1-(301)= (302)
Fraction of community heat from boilers (303a)
Fraction of total space heat from community boilers (302) x (303a) = (304a)
Factor for control and charging method (Table 4c(3)) for community space heating (305)
Factor for charging method (Table 4c(3)) for community water heating (305a)
Distribution loss factor (Table 12c) for community heating system (306)
Space heating
Annual space heating requirement (98)
Space heat from boilers (98) x (304a) x (305) x (306) = (307a)
Water heating
Annual water heating requirement (64)
Water heat from boilers (64) x (303a) x (305a) x (306) = (310a)
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Electricity used for heat distribution 0.01 x [(307a)...(307e) + (310a)...(310e)] = 31.88 (313)

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

mechanical ventilation fans - balanced, extract or positive input from outside (330a)
Total electricity for the above, kWh/year (331)
Electricity for lighting (Appendix L) (332)
Total delivered energy for all uses (307) + (309) + (310) + (312) + (315) + (331) + (332)...(337b) = (338)
Fuel Fuel price Fuel
kWh/year cost £/year
Space heating from boilers X x0.01= (340a)
Water heating from boilers X x0.01= (342a)
Pumps and fans X x0.01= (349)
Electricity for lighting X x0.01= (350)
Additional standing charges (351)
Total energy cost (340a)...(342e) + (345)...(354) = (355)
Energy cost deflator (Table 12) (356)
Energy cost factor (ECF) (357)
SAP value
SAP rating (section 13) (358)
SAP band
Energy Emission factor Emissions
kWh/year (kg/year)

Emissions from other sources (space heating)

Efficiency of boilers (367a)
CO2 emissions from boilers [(307a)+(310a)] x 100 + (367a) = X = (367)
Electrical energy for community heat distribution X = (372)
Total CO2 associated with community systems (373)
Total CO2 associated with space and water heating (376)
Electricity for lighting X = (379)
Total CO,, kg/year (376)..(382) = (383)
Dwelling CO, emission rate (383) +(4) = (384)
El value

El rating (section 14) (385)

13b. Primary energy - community heating scheme

Energy Primary factor Primary energy
kWh/year (kWh/year)
Primary energy from other sources (space heating)
Efficiency of boilers (367a)
Primary energy from boilers [(307a)+(310a)] x 100 + (367a) = X = (367)
Electrical energy for community heat distribution X = (372)
Total primary energy associated with community systems (373)
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Total primary energy associated with space and water heating (376)
Electricity for lighting X = (379)
Primary energy kWh/year (383)
Dwelling primary energy rate kWh/m2/year (384)
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DER Worksheet
Design - Draft

NHER

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

Assessor name Miss Nimco Ali Assessor number 9526
Client Last modified 30/09/2020
Address 3B4P, Kingston upon Thames, KT1
Area (m?) Average storey Volume (m?3)
height (m)

Lowest occupied (1a) x 2.50 (2a) = (3a)
Total floor area (1a) + (1b) + (1c) + (1d)...(1n) = (4)

Dwelling volume (3a) + (3b) + (3c) + (3d)...(3n) = 181.05 (5)
m? per hour

Number of chimneys |I| x40 = |I| (6a)
Number of open flues E x 20 = E (6b)
Number of intermittent fans III x10 = III (7a)
Number of passive vents |I| x10 = |I| (7b)
Number of flueless gas fires E x40 = EI (7¢)

Air changes per

hour
Infiltration due to chimneys, flues, fans, PSVs (6a) + (6b) + (7a) + (7b) + (7c) = |I| +(5) = (8)
If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)
Air permeability value, 50, expressed in cubic metres per hour per square metre of envelope area (17)
If based on air permeability value, then (18) = [(17) + 20] + (8), otherwise (18) = (16) (18)
Number of sides on which the dwelling is sheltered (19)
Shelter factor 1-[0.075 x (19)] = (20)
Infiltration rate incorporating shelter factor (18) x (20) = (21)
Infiltration rate modified for monthly wind speed:
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Monthly average wind speed from Table U2
| 510 | 500 | 490 | 440 | 430 | 38 | 380 | 370 | 400 | 430 | 450 | 470 |(22)
Wind factor (22)m + 4
| 1228 | 125 | 123 | 110 | 108 | 095 | 095 | 093 | 100 | 108 | 113 | 118 |(22a)
Adjusted infiltration rate (allowing for shelter and wind factor) (21) x (22a)m
| 016 | o016 | 016 | 014 | 014 | 012 | 012 | 012 | 013 | 014 | 014 | o015 |(220)
Calculate effective air change rate for the applicable case:
If mechanical ventilation: air change rate through system (23a)
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h (23¢)
a) If balanced mechanical ventilation with heat recovery (MVHR) (22b)m + (23b) x [1 - (23c) + 100]
| 028 | 028 | 028 | 026 | 026 | 024 | 024 | 024 [ 025 | 026 | 027 | 027 |(249)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in (25)
| 028 | 028 | 028 | 026 | 026 | 024 | 024 | 024 | 025 | 026 | 027 | 027 |29
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3. Heat losses and heat loss parameter

Element Gross Openings Net area U-value A x UW/K K-value, A XK,
area, m? m? A, m? W/m?K kJ/m2.K ki/K
Window | 1502 | x| 124 |=] 1856 | (27)
Door | 180 |x| o070 |=| 126 | (26)
External wall | 3008 | x| 017 |=| 511 | (29a)
Party wall | 3293 | x| 000 |=| o000 | (32)
External wall | 1038 | x| 020 |=| 208 | (29a)
Roof | 7242 | x| 013 |=| 941 | (30)
Total area of external elements A, m? (31)
Fabric heat loss, W/K = 5(A x U) (26)...(30) + (32) = (33)
Heat capacity Cm = S(A x k) (28)...(30) + (32) + (32a)...(32e) = N/A (34)
Thermal mass parameter (TMP) in kJ/m2K (35)
Thermal bridges: Y (L x W) calculated using Appendix K (36)
Total fabric heat loss (33)+(36) = (37)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

| 1699 | 1680 | 1661 | 1565 | 1546 | 1451 | 1451 | 1432 | 1489 | 1546 | 1584 | 1622 |(39)
Heat transfer coefficient, W/K (37)m + (38)m

| 6585 | 6566 | 6547 | 6452 | 6433 | 6338 | 6338 | 6319 | 6376 | 6433 | 6471 | 6509 |

Average = 5(39)1...12/12 = 64.47 (39)

Heat loss parameter (HLP), W/m?K (39)m + (4)

| 091 | 091 | 09 | o089 0.89 0.88 0.88 0.87 088 | 08 | 089 | 090 |
Average = 5(40)1...12/12 = 0.89 (40)

Number of days in month (Table 1a)

| 3100 | 2800 | 31.00 | 3000 | 3100 | 3000 | 3100 | 3100 | 3000 | 31.00 | 3000 | 3100 |(40)

4. Water heating energy requirement

Assumed occupancy, N (42)
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 88.91 (43)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

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

97.80 | 9424 | 9068 | 87.13 | 8357 | 8002 | 8002 | 8357 | 8713 | 9068 | 9424 | 97.80 |

5(44)1..12 = (44)

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

| 145.03 | 126.84 | 130.89 | 114.11 | 109.50 | 94.49 | 8756 | 10047 | 101.67 | 118.49 | 129.34 | 140.45 |

5(45)1..12 = (45)

Distribution loss 0.15 x (45)m

| 2175 | 1903 | 1963 | 1712 | 1642 | 1417 | 1313 | 1507 | 1525 | 1777 | 1940 | 21.07 |(46)

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

Water storage loss:

b) Manufacturer's declared loss factor is not known

Hot water storage loss factor from Table 2 (kWh/litre/day) (51)
Volume factor from Table 2a (52)
Temperature factor from Table 2b (53)
Energy lost from water storage (kWh/day) (47) x (51) x (52) x (53) (54)
Enter (50) or (54) in (55) (55)

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

URN: 3B4P - Top Floor version 1
NHER Plan Assessor version 6.3.9
Page 2 SAP version 9.92



| 404 | 365 | 404 | 391 | 404 | 391 | 404 | 404 | 391 | 404 | 391 | 404 |(56)
If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) - Vs] + (47), else (56)

| 404 | 365 | 404 | 391 | 404 | 391 | 404 | 404 | 391 | 404 | 391 | 404 |(57)

Primary circuit loss for each month from Table 3

| 2326 | 2101 | 2326 | 2251 | 2326 | 2251 | 2326 | 2326 | 2251 | 2326 | 2251 | 23.26 |(59)

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

| 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | o000 |(61)
Total heat required for water heating calculated for each month 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m

| 17233 | 15151 | 15820 | 14054 | 136.80 | 120.91 | 114.86 | 127.77 | 128.09 | 145.79 | 155.76 | 167.76 | (62)

Solar DHW input calculated using Appendix G or Appendix H

| 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | o000 |(63)
Output from water heater for each month (kWh/month) (62)m + (63)m

| 17233 | 151.51 | 15820 | 14054 | 136.80 | 120.91 | 114.86 | 127.77 | 128.09 | 145.79 | 155.76 | 167.76 |

5(64)1...12 = (64)

Heat gains from water heating (kWh/month) 0.25 x [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m]

| 7007 | 6190 | 6536 | 59.08 | 58.25 | 5255 | 5096 | 5525 | 5494 | 6124 | 6414 | 6854 |(69)

5. Internal gains

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

Metabolic gains (Table 5)

| 11517 | 11517 | 11517 | 11547 | 11517 | 11517 | 115.47 | 11517 | 11517 | 115.17 | 11517 | 115.17 | (66)

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5

| 1815 | 1612 | 1311 | 993 | 742 | 626 | 677 | 88 | 1181 | 1500 | 1750 | 18.66 |(67)

Appliance gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

| 202.88 | 204.98 | 199.68 | 188.38 | 174.13 | 160.73 | 151.78 | 149.67 | 154.98 | 166.27 | 180.53 | 193.93 | (68)

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5

| 3452 | 3452 | 3452 | 3452 | 3452 | 3452 | 3452 | 3452 | 3452 | 3452 | 3452 | 3452 |(69)

Pump and fan gains (Table 5a)
| 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | o000 |(70)

Losses e.g. evaporation (Table 5)
| 9214 | 9214 | -9214 | -92.14 | 9214 | -92.14 | 9214 | 9214 | -92.14 | 9214 | -92.14 | -92.14 |(71)
Water heating gains (Table 5)

| 9417 | 9212 | 8786 | 8206 | 7829 | 7299 | 6849 | 7426 | 7631 | 8231 | 89.09 | 9213 |(72)
Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

| 372.76 | 370.78 | 35820 | 337.92 | 317.39 | 297.54 | 284.59 | 290.28 | 300.65 | 321.13 | 344.67 | 362.26 |(73)

6. Solar gains

Access factor Area Solar flux g FF Gains
Table 6d m? W/m? specific data specific data w
or Table 6b or Table 6¢
West | 077 |x| 1054 |x| 1964 |x09x| 045 |x| 070 |=| 4519 |(80)
South | 077 |x| 448 |x| 4675 |xo09x| 045 |x| o070 |=| 4572 |(78)

Solar gains in watts 3(74)m...(82)m

| 90.91 | 163.28 | 240.97 | 320.13 | 372.55 | 374.48 | 359.22 | 32042 | 268.96 | 185.66 | 110.54 | 76.67 |(83)

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

| 463.67 | 534.06 | 599.16 | 658.05 | 689.94 | 672.02 | 643.81 | 610.70 | 569.61 | 506.79 | 455.21 | 438.93 | (84)

7. Mean internal temperature (heating season)
Temperature during heating periods in the living area from Table 9, Th1(°C) 21.00 (85)
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Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains for living area n1,m (see Table 9a)

| 1200 | 099 | 098 | 092 | 079 | o059 | 043 | 047 | 073 | 095 | 099 | 100 |(86)

Mean internal temp of living area T1 (steps 3 to 7 in Table 9c)

| 2014 | 2028 | 2051 | 2076 | 2093 | 2099 | 2100 | 21.00 | 2097 | 2074 | 2039 | 2011 |(87)

Temperature during heating periods in the rest of dwelling from Table 9, Th2(°C)

| 2016 | 2016 | 2016 | 2018 | 2018 | 2019 | 2019 | 2019 | 2018 | 2018 | 2017 | 2017 |(88)

Utilisation factor for gains for rest of dwelling n2,m

| 1200 | 099 | 097 | 09 | 074 | 052 | 035 | 039 | o066 | 093 | 099 | 100 |(89

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

| 19.00 | 1922 | 1954 | 1991 | 2011 [ 2018 | 2019 | 2019 | 2016 | 19.89 | 1939 | 18.97 |(90)

Living area fraction Living area + (4) = (91)

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

| 1943 | 1962 | 1990 | 2023 | 2042 | 2049 | 2049 | 2049 | 2046 | 2021 | 1976 | 19.40 |(92)

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

| 1943 | 1962 | 19.90 | 2023 | 2042 | 2049 | 2049 | 2049 | 2046 | 2021 | 1976 | 19.40 |(93)

8. Space heating requirement

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

Utilisation factor for gains, nm

| 099 | 099 | 097 | 090 | 076 | o055 | 038 | 042 | 069 | 093 | 099 | 100 |(94)
Useful gains, nmGm, W (94)m x (84)m

| 461.31 | 527.58 | 579.47 | 593.51 | 523.53 | 368.87 | 246.32 | 257.97 | 390.45 | 471.88 | 449.78 | 437.28 | (95)

Monthly average external temperature from Table U1

| 430 | 490 | 650 | 890 | 1170 | 1460 | 1660 | 1640 | 1410 | 1060 | 710 | 420 |(9)

Heat loss rate for mean internal temperature, Lm, W [(39)m x [(93)m - (96)m]

| 996.17 | 966.53 | 877.50 | 730.87 | 560.91 | 373.02 | 246.69 | 258.64 | 405.71 | 618.19 | 819.39 | 989.23 | (97)
Space heating requirement, kWh/month 0.024 x [(97)m - (95)m] x (41)m

| 397.94 | 29498 | 221.73 | 9890 | 2782 | 000 | 000 | 000 | o000 | 10886 | 266.12 | 410.65 |
5(98)1...5,10..12 = (98)
Space heating requirement kWh/m?/year (98) = (4) (99)
9h. Energy requirements - community heating scheme
Fraction of space heat from secondary/supplementary system (table 11) '0" if none (301)
Fraction of space heat from community system 1-(301)= (302)
Fraction of community heat from boilers (303a)
Fraction of total space heat from community boilers (302) x (303a) = (304a)
Factor for control and charging method (Table 4c(3)) for community space heating (305)
Factor for charging method (Table 4c(3)) for community water heating (305a)
Distribution loss factor (Table 12c) for community heating system (306)
Space heating
Annual space heating requirement (98)
Space heat from boilers (98) x (304a) x (305) x (306) = (307a)
Water heating
Annual water heating requirement (64)
Water heat from boilers (64) x (303a) x (305a) x (306) = (310a)
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Electricity used for heat distribution 0.01 x [(307a)...(307e) + (310a)...(310e)] = 37.25 (313)

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

mechanical ventilation fans - balanced, extract or positive input from outside (330a)
Total electricity for the above, kWh/year (331)
Electricity for lighting (Appendix L) (332)
Total delivered energy for all uses (307) + (309) + (310) + (312) + (315) + (331) + (332)...(337b) = (338)
Fuel Fuel price Fuel
kWh/year cost £/year
Space heating from boilers X x0.01= (340a)
Water heating from boilers X x0.01= (342a)
Pumps and fans X x0.01= (349)
Electricity for lighting X x0.01= (350)
Additional standing charges (351)
Total energy cost (340a)...(342e) + (345)...(354) = (355)
Energy cost deflator (Table 12) (356)
Energy cost factor (ECF) (357)
SAP value
SAP rating (section 13) (358)
SAP band
Energy Emission factor Emissions
kWh/year (kg/year)

Emissions from other sources (space heating)

Efficiency of boilers (367a)
CO2 emissions from boilers [(307a)+(310a)] x 100 + (367a) = X = (367)
Electrical energy for community heat distribution X = (372)
Total CO2 associated with community systems (373)
Total CO2 associated with space and water heating (376)
Electricity for lighting X = (379)
Total CO,, kg/year (376)..(382) = (383)
Dwelling CO, emission rate (383) +(4) = (384)
El value

El rating (section 14) (385)

13b. Primary energy - community heating scheme

Energy Primary factor Primary energy
kWh/year (kWh/year)
Primary energy from other sources (space heating)
Efficiency of boilers (367a)
Primary energy from boilers [(307a)+(310a)] x 100 + (367a) = X = (367)
Electrical energy for community heat distribution X = (372)
Total primary energy associated with community systems (373)
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Total primary energy associated with space and water heating (376)
Electricity for lighting X = (379)
Primary energy kWh/year (383)
Dwelling primary energy rate kWh/m2/year (384)
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DER Worksheet
Design - Draft

NHER

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

Assessor name Miss Nimco Ali Assessor number 9526
Client Last modified 30/09/2020
Address 3B5P, Kingston upon Thames, KT1
Area (m?) Average storey Volume (m?3)
height (m)

Lowest occupied (1a) x 2.50 (2a) = (3a)
Total floor area (1a) + (1b) + (1c) + (1d)...(1n) = (4)

Dwelling volume (3a) + (3b) + (3c) + (3d)...(3n) = 260.18 (5)
m? per hour

Number of chimneys |I| x40 = |I| (6a)
Number of open flues E x 20 = E (6b)
Number of intermittent fans III x10 = III (7a)
Number of passive vents |I| x10 = |I| (7b)
Number of flueless gas fires E x40 = EI (7¢)

Air changes per

hour
Infiltration due to chimneys, flues, fans, PSVs (6a) + (6b) + (7a) + (7b) + (7c) = |I| +(5) = (8)
If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)
Air permeability value, 50, expressed in cubic metres per hour per square metre of envelope area (17)
If based on air permeability value, then (18) = [(17) + 20] + (8), otherwise (18) = (16) (18)
Number of sides on which the dwelling is sheltered (19)
Shelter factor 1-[0.075 x (19)] = (20)
Infiltration rate incorporating shelter factor (18) x (20) = (21)
Infiltration rate modified for monthly wind speed:
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Monthly average wind speed from Table U2
| 510 | 500 | 490 | 440 | 430 | 38 | 380 | 370 | 400 | 430 | 450 | 470 |(22)
Wind factor (22)m + 4
| 1228 | 125 | 123 | 110 | 108 | 095 | 095 | 093 | 100 | 108 | 113 | 118 |(22a)
Adjusted infiltration rate (allowing for shelter and wind factor) (21) x (22a)m
| 016 | o016 | 016 | 014 | 014 | 012 | 012 | 012 | 013 | 014 | 014 | o015 |(220)
Calculate effective air change rate for the applicable case:
If mechanical ventilation: air change rate through system (23a)
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h (23¢)
a) If balanced mechanical ventilation with heat recovery (MVHR) (22b)m + (23b) x [1 - (23c) + 100]
| 029 | 029 | 028 | 027 | 026 | 025 | 025 | 024 [ 025 | 026 | 027 | 028 |(240)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in (25)
| 029 | 029 | 028 | 027 | 026 | 025 | 025 | 024 | 025 | 026 | 027 | o028 |(29
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3. Heat losses and heat loss parameter

Element Gross Openings Net area U-value A x UW/K K-value, A XK,
area, m? m? A, m? W/m?K kJ/m2.K ki/K
Window | 1808 | x| 124 |=] 2234 | (27)
Door | 180 |x| 130 |=| 234 | (26)
Ground floor | 10407 | x| 010 |=| 1041 | (28a)
External wall | 3890 | x| 017 |=| 661 | (29a)
Party wall | 2413 | x| 000 |=| o000 | (32)
External wall | 2650 | x| 020 |=| 530 | (29a)
Total area of external elements A, m? (31)
Fabric heat loss, W/K = 5(A x U) (26)...(30) + (32) = (33)
Heat capacity Cm = S(A x k) (28)...(30) + (32) + (32a)...(32e) = N/A (34)
Thermal mass parameter (TMP) in kJ/m2K (35)
Thermal bridges: Y (L x W) calculated using Appendix K (36)
Total fabric heat loss (33)+(36) = (37)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)
| 2478 | 2450 | 2423 | 2286 | 22559 | 2122 | 2122 | 2094 | 2176 | 2250 | 2313 | 2368 |(39)
Heat transfer coefficient, W/K (37)m + (38)m

| 8542 | 8514 | 8487 | 8350 | 8323 | 8186 | 81.86 | 81.58 | 8241 | 8323 | 8377 | 8432 |

Average = 5(39)1...12/12 = 83.43 (39)

Heat loss parameter (HLP), W/m?K (39)m + (4)

| 082 | 08 | 08 | o080 0.80 0.79 0.79 0.78 079 | 08 | o080 | o081 |
Average = 5(40)1...12/12 = 0.80 (40)

Number of days in month (Table 1a)

| 3100 | 2800 | 31.00 | 3000 | 3100 | 3000 | 3100 | 3100 | 3000 | 31.00 | 3000 | 3100 |(40)

4. Water heating energy requirement

Assumed occupancy, N (42)
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 100.09 (43)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

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

110.09 | 106.09 | 102.09 | 98.08 | 94.08 | 90.08 | 90.08 | 94.08 | 98.08 | 102.09 | 106.09 | 110.09 |

5(44)1..12 = (44)

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

| 163.27 | 142.79 | 147.35 | 128.46 | 123.26 | 106.37 | 9857 | 113.11 | 114.46 | 133.39 | 14560 | 158.12 |

S(45)1...12 = (45)

Distribution loss 0.15 x (45)m

| 2449 | 2142 | 2210 | 1927 | 1849 | 1596 | 1478 | 1697 | 1717 | 2001 | 2184 | 2372 |(46)

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

Water storage loss:

b) Manufacturer's declared loss factor is not known

Hot water storage loss factor from Table 2 (kWh/litre/day) (51)
Volume factor from Table 2a (52)
Temperature factor from Table 2b (53)
Energy lost from water storage (kWh/day) (47) x (51) x (52) x (53) (54)
Enter (50) or (54) in (55) (55)

Water storage loss calculated for each month (55) x (41)m
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| 404 | 365 | 404 | 391 | 404 | 391 | 404 | 404 | 391 | 404 | 391 | 404 |(56)
If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) - Vs] + (47), else (56)

| 404 | 365 | 404 | 391 | 404 | 391 | 404 | 404 | 391 | 404 | 391 | 404 |(57)

Primary circuit loss for each month from Table 3

| 2326 | 2101 | 2326 | 2251 | 2326 | 2251 | 2326 | 2326 | 2251 | 2326 | 2251 | 23.26 |(59)

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

| 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | o000 |(61)
Total heat required for water heating calculated for each month 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m

| 19057 | 167.46 | 174.65 | 154.89 | 150.57 | 132.79 | 125.87 | 14041 | 140.88 | 160.69 | 172.03 | 185.42 | (62)

Solar DHW input calculated using Appendix G or Appendix H

| 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | o000 |(63)
Output from water heater for each month (kWh/month) (62)m + (63)m

| 19057 | 167.46 | 174.65 | 154.89 | 150.57 | 132.79 | 125.87 | 14041 | 140.88 | 160.69 | 172.03 | 185.42 |

5(64)1...12 = (64)

Heat gains from water heating (kWh/month) 0.25 x [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m]

| 7613 | 6721 | 7084 | 6385 | 6283 | 5651 | 5462 | 5945 | 5919 | 6619 | 69.55 | 74.42 |(69)

5. Internal gains

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

Metabolic gains (Table 5)

| 13871 | 138.71 | 13871 | 13871 | 138.71 | 13871 | 138.71 | 138.71 | 13871 | 138.71 | 138.71 | 138.71 | (66)

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5

| 2407 | 2138 | 1738 | 1316 | 984 | 831 | 897 | 1166 | 1566 | 19.88 | 2320 | 2473 |(67)

Appliance gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

| 262.74 | 265.47 | 258.60 | 243.97 | 22551 | 208.16 | 196.56 | 193.84 | 200.71 | 215.33 | 233.80 | 251.15 | (68)

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5

| 3687 | 3687 | 36.87 | 3687 | 3687 | 3687 | 3687 | 36.87 | 36.87 | 3687 | 36.87 | 36.87 |(69)

Pump and fan gains (Table 5a)
| 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | o000 |(70)

Losses e.g. evaporation (Table 5)

| -110.97 | -110.97 | -110.97 | -110.97 | -110.97 | -110.97 | -110.97 | -110.97 | -110.97 | -110.97 | -110.97 | -110.97 | (71)

Water heating gains (Table 5)

| 10232 | 10001 | 9521 | 8868 | 8445 | 7848 | 7341 | 79.91 | 8222 | 8897 | 96.60 | 100.02 |(72)
Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

| 453.75 | 451.47 | 43581 | 410.43 | 384.41 | 35955 | 343.56 | 350.02 | 363.19 | 388.80 | 418.21 | 44052 |(73)

6. Solar gains

Access factor Area Solar flux g FF Gains
Table 6d m? W/m? specific data specific data w
or Table 6b or Table 6¢
North | 077 |x| 68 |x| 1063 |x09x| 045 |x| o070 |=| 1592 |(74)
NorthEast | 077 |x| 218 |x| 1128 |xo9x| 045 |x| o070 |=| 537 (75
East | 077 |x| 678 |x| 1964 |x09x[ 045 |x| 070 |=[ 2907 |(76)
SouthEast | 077 |x| 226 |x| 3679 |x09x| o045 |x| o070 |=| 1815 |(77)

Solar gains in watts 3(74)m...(82)m

| 6851 | 129.14 | 207.35 | 304.39 | 381.45 | 395.76 | 37451 | 314.91 | 24089 | 151.23 | 8439 | 57.10 |(83)

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

| 522.26 | 580.61 | 643.16 | 714.82 | 765.86 | 75531 | 718.06 | 664.93 | 604.08 | 540.02 | 502.60 | 497.62 | (84)
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7. Mean internal temperature (heating season)

Temperature during heating periods in the living area from Table 9, Th1(°C) 21.00 (85)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains for living area n1,m (see Table 9a)

| 1200 | 1200 | 099 | 097 | 08 | 068 | 050 | 056 | 084 | 098 | 100 | 100 |(36)

Mean internal temp of living area T1 (steps 3 to 7 in Table 9c)

| 2013 | 2024 | 2043 | 2069 | 2090 | 2099 | 2100 | 2100 | 2094 | 2068 | 2036 | 2012 |(87)

Temperature during heating periods in the rest of dwelling from Table 9, Th2(°C)

| 2024 | 2024 | 2024 | 2025 | 2025 | 2026 | 2026 | 2027 | 2026 | 2025 | 2025 | 20.24 |(89)

Utilisation factor for gains for rest of dwelling n2,m

| 1200 | 1200 | 099 | o096 | 084 | o061 | 042 | 047 | 079 | 098 | 100 | 100 |(89)

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

| 1906 | 1922 | 1950 | 19.88 | 2015 | 2026 | 2026 | 2027 | 2021 | 1986 | 19.40 | 19.04 |(90)

Living area fraction Living area + (4) = (91)

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

| 1940 | 1954 | 1980 | 2014 | 2039 | 2049 | 2050 | 2050 | 2045 | 2012 | 1971 | 1938 |(92)

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

| 1940 | 1954 | 19.80 | 2014 | 2039 | 2049 | 2050 | 2050 | 2045 | 2012 | 1971 | 19.38 |(93)

8. Space heating requirement

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

Utilisation factor for gains, nm

| 1200 | 1200 | 099 | o096 | 08 | 063 | 044 | o050 | 08 | 098 | 100 | 100 |(94)
Useful gains, nmGm, W (94)m x (84)m

| 521.49 | 578.70 | 636.59 | 684.18 | 647.54 | 473.96 | 318.52 | 333.02 | 484.39 | 526.64 | 500.84 | 497.08 | (95)

Monthly average external temperature from Table U1

| 430 | 49 | 650 | 890 | 1170 | 1460 | 1660 | 1640 | 1410 | 1060 | 710 | 420 |(9)

Heat loss rate for mean internal temperature, Lm, W [(39)m x [(93)m - (96)m]

| 1289.74 | 1246.75 | 1128.37 | 938.66 | 723.49 | 482.13 | 319.18 | 334.48 | 523.04 | 792.69 | 1056.33 | 1280.28 | (97)
Space heating requirement, kWh/month 0.024 x [(97)m - (95)m] x (41)m

| 57157 | 448.93 | 365.88 | 18323 | 56551 | 000 | 000 | 000 | 000 | 19794 | 399.95 | 582.70 |
$(98)1..5, 10...12 = (98)
Space heating requirement kWh/m?/year (98) + (4) (99)
Fraction of space heat from secondary/supplementary system (table 11) '0" if none (301)
Fraction of space heat from community system 1-(301)= (302)
Fraction of community heat from boilers (303a)
Fraction of total space heat from community boilers (302) x (303a) = (304a)
Factor for control and charging method (Table 4c(3)) for community space heating (305)
Factor for charging method (Table 4c(3)) for community water heating (305a)
Distribution loss factor (Table 12c) for community heating system (306)
Space heating
Annual space heating requirement (98)
Space heat from boilers (98) x (304a) x (305) x (306) = (307a)

Water heating
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Annual water heating requirement (64)
Water heat from boilers (64) x (303a) x (305a) x (306) = (310a)
Electricity used for heat distribution 0.01 x [(307a)...(307e) + (310a)...(310e)] = (313)
Electricity for pumps, fans and electric keep-hot (Table 4f)

mechanical ventilation fans - balanced, extract or positive input from outside (330a)
Total electricity for the above, kWh/year (331)
Electricity for lighting (Appendix L) (332)
Total delivered energy for all uses (307) + (309) + (310) + (312) + (315) + (331) + (332)...(337b) = (338)

Fuel Fuel price Fuel
kWh/year cost £/year
Space heating from boilers X x0.01= (340a)
Water heating from boilers X x0.01= (342a)
Pumps and fans X x0.01= (349)
Electricity for lighting x x0.01 = (350)
Additional standing charges (351)
Total energy cost (340a)...(342¢) + (345)...(354) = (355)
Energy cost deflator (Table 12) (356)
Energy cost factor (ECF) (357)
SAP value
SAP rating (section 13) (358)
SAP band
Energy Emission factor Emissions
kWh/year (kg/year)

Emissions from other sources (space heating)

Efficiency of boilers (367a)
CO2 emissions from boilers [(307a)+(310a)] x 100 + (367a) = X = (367)
Electrical energy for community heat distribution X = (372)
Total CO2 associated with community systems (373)
Total CO2 associated with space and water heating (376)
Pumps and fans x - (378)
Electricity for lighting X = (379)
Total CO,, kg/year (376)..(382) = (383)
Dwelling CO; emission rate (383) + (4) = (384)
El value

El rating (section 14) (385)

El band
13b. Primary energy - community heating scheme

Energy Primary factor Primary energy
kWh/year (kWh/year)

Primary energy from other sources (space heating)

Efficiency of boilers 89.50 (367a)
Primary energy from boilers  [(307a)+(310a)] x 100 + (367a) = | 5517.40 X = 6731.23 | (367)
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Electrical energy for community heat distribution

Total primary energy associated with community systems
Total primary energy associated with space and water heating
Pumps and fans

Electricity for lighting

Primary energy kWh/year

Dwelling primary energy rate kWh/m2/year

49.38

238.06
425.01

3.07

3.07
3.07

= 151.60 372)
373)
376)

(
6882.83 | |
(

730.84 (378)
(
(
(

6882.83
= 1304.79 379)
383)
384)

8918.46
85.70
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DER Worksheet
Design - Draft

NHER

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

Assessor name Miss Nimco Ali Assessor number 9526
Client Last modified 30/09/2020
Address 3B6P, Kingston upon Thames, KT1
Area (m?) Average storey Volume (m?3)
height (m)

Lowest occupied [ 9473 |(1a) x 2.50 (2a) = 236.83 | (3a)
Total floor area (1a) + (1b) + (1c) + (1d)...(1n) = (4)

Dwelling volume (3a) + (3b) + (3c) + (3d)...(3n) = 236.83 (5)
m? per hour

Number of chimneys |I| x40 = |I| (6a)
Number of open flues E x 20 = E (6b)
Number of intermittent fans III x10 = III (7a)
Number of passive vents |I| x10 = |I| (7b)
Number of flueless gas fires E x40 = EI (7¢)

Air changes per

hour
Infiltration due to chimneys, flues, fans, PSVs (6a) + (6b) + (7a) + (7b) + (7c) = |I| +(5) = (8)
If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)
Air permeability value, 50, expressed in cubic metres per hour per square metre of envelope area (17)
If based on air permeability value, then (18) = [(17) + 20] + (8), otherwise (18) = (16) (18)
Number of sides on which the dwelling is sheltered (19)
Shelter factor 1-[0.075 x (19)] = (20)
Infiltration rate incorporating shelter factor (18) x (20) = (21)
Infiltration rate modified for monthly wind speed:
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Monthly average wind speed from Table U2
| 510 | 500 | 490 | 440 | 430 | 38 | 380 | 370 | 400 | 430 | 450 | 470 |(22)
Wind factor (22)m + 4
| 1228 | 125 | 123 | 110 | 108 | 095 | 095 | 093 | 100 | 108 | 113 | 118 |(22a)
Adjusted infiltration rate (allowing for shelter and wind factor) (21) x (22a)m
| 016 | o016 | 016 | 014 | 014 | 012 | 012 | 012 | 013 | 014 | 014 | o015 |(220)
Calculate effective air change rate for the applicable case:
If mechanical ventilation: air change rate through system (23a)
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h (23¢)
a) If balanced mechanical ventilation with heat recovery (MVHR) (22b)m + (23b) x [1 - (23c) + 100]
| 029 | 029 | 028 | 027 | 026 | 025 | 025 | 024 [ 025 | 026 | 027 | 028 |(240)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in (25)
| 029 | 029 | 028 | 027 | 026 | 025 | 025 | 024 | 025 | 026 | 027 | o028 |(29
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3. Heat losses and heat loss parameter

Element Gross Openings Net area U-value A x UW/K K-value, A XK,
area, m? m? A, m? W/m?K kJ/m2.K ki/K
Window | 148 | x| 124 |=| 1836 | (27)
Door | 180 |x| o060 |=| 108 | (26)
External wall | 3628 | x| 017 |=| 617 | (29a)
Party wall | 1515 | x| 000 |=| o000 | (32)
External wall | 3468 | x| 020 |=| 694 | (29a)
Roof | 9473 | x| 013 |=| 1231 | (30)
Total area of external elements A, m? (31)
Fabric heat loss, W/K = 5(A x U) (26)...(30) + (32) = (33)
Heat capacity Cm = S(A x k) (28)...(30) + (32) + (32a)...(32e) = N/A (34)
Thermal mass parameter (TMP) in kJ/m2K (35)
Thermal bridges: Y (L x W) calculated using Appendix K (36)
Total fabric heat loss (33)+(36) = (37)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

| 2255 | 2230 | 2205 | 2081 | 2056 | 1931 | 1931 | 1906 | 19.81 | 2056 | 2106 | 2156 |(39)
Heat transfer coefficient, W/K (37)m + (38)m

| 8144 | 8119 | 8094 | 7969 | 7944 | 7820 | 7820 | 7795 | 7870 | 79.44 | 79.94 | 80.44 |

Average = 5(39)1...12/12 = 79.63 (39)

Heat loss parameter (HLP), W/m?K (39)m + (4)

| o8 | 08 | 08 | o084 0.84 0.83 0.83 0.82 083 | 084 | o084 | 085 |
Average = 5(40)1...12/12 = 0.84 (40)

Number of days in month (Table 1a)

| 3100 | 2800 | 31.00 | 3000 | 3100 | 3000 | 3100 | 3100 | 3000 | 31.00 | 3000 | 3100 |(40)

4. Water heating energy requirement

Assumed occupancy, N (42)
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 97.97 (43)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

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

107.77 | 103.85 | 99.93 | 9601 | 92.09 | 8817 | 88.17 | 92.09 | 96.01 | 99.93 | 103.85 | 107.77 |

5(44)1..12 = (44)

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

| 159.82 | 139.78 | 144.24 | 125.75 | 12066 | 104.12 | 96.48 | 11072 | 112.04 | 13057 | 142.53 | 154.77 |

S(45)1...12 = (45)

Distribution loss 0.15 x (45)m

| 2397 | 2097 | 2164 | 1886 | 1810 | 1562 | 1447 | 1661 | 1681 | 1959 | 2138 | 2322 |(46)

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

Water storage loss:

b) Manufacturer's declared loss factor is not known

Hot water storage loss factor from Table 2 (kWh/litre/day) (51)
Volume factor from Table 2a (52)
Temperature factor from Table 2b (53)
Energy lost from water storage (kWh/day) (47) x (51) x (52) x (53) (54)
Enter (50) or (54) in (55) (55)

Water storage loss calculated for each month (55) x (41)m
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| 404 | 365 | 404 | 391 | 404 | 391 | 404 | 404 | 391 | 404 | 391 | 404 |(56)
If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) - Vs] + (47), else (56)

| 404 | 365 | 404 | 391 | 404 | 391 | 404 | 404 | 391 | 404 | 391 | 404 |(57)

Primary circuit loss for each month from Table 3

| 2326 | 2101 | 2326 | 2251 | 2326 | 2251 | 2326 | 2326 | 2251 | 2326 | 2251 | 23.26 |(59)

Combi loss for each month from Table 3a, 3b or 3¢
| 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | o000 |(61)
Total heat required for water heating calculated for each month 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m

| 187.12 | 164.44 | 17154 | 15217 | 147.96 | 13054 | 123.79 | 138.02 | 138.46 | 157.87 | 168.95 | 182.08 | (62)

Solar DHW input calculated using Appendix G or Appendix H
| 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | o000 |(63)
Output from water heater for each month (kWh/month) (62)m + (63)m

| 187.12 | 164.44 | 17154 | 15217 | 147.96 | 13054 | 123.79 | 138.02 | 138.46 | 157.87 | 168.95 | 182.08 |

5(64)1...12 = (64)

Heat gains from water heating (kWh/month) 0.25 x [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m]

| 7498 | 6620 | 69.80 | 6295 | 6196 | 5576 | 53.92 | 5866 | 5839 | 6526 | 68.53 | 7331 |(69)

5. Internal gains

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

Metabolic gains (Table 5)
| 134.25 | 134.25 | 13425 | 134.25 | 134.25 | 13425 | 134.25 | 134.25 | 134.25 | 134.25 | 134.25 | 134.25 | (66)

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5

| 2311 | 2053 | 1669 | 1264 | 945 | 798 | 862 | 1120 | 1504 | 19.09 | 2228 | 23.75 |(67)

Appliance gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
| 24752 | 25008 | 24361 | 229.83 | 212.44 | 196.09 | 185.17 | 182.60 | 189.08 | 202.85 | 220.25 | 236.59 | (68)

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5

| 3643 | 3643 | 3643 | 3643 | 3643 | 3643 | 3643 | 3643 | 3643 | 3643 | 3643 | 3643 |(69)

Pump and fan gains (Table 5a)
| 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | o000 |(70)

Losses e.g. evaporation (Table 5)

| -107.40 | -107.40 | -107.40 | -107.40 | -107.40 | -107.40 | -107.40 | -107.40 | -107.40 | -107.40 | -107.40 | -107.40 | (71)

Water heating gains (Table 5)
| 10078 | 9852 | 93.82 | 87.43 | 83.28 | 77.44 | 7248 | 7884 | 8110 | 8771 | 9518 | 9853 |(72)
Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

| 434.69 | 432.41 | 417.40 | 393.18 | 368.45 | 344.79 | 329.54 | 335.92 | 348.49 | 372.93 | 400.98 | 422.15 | (73)

6. Solar gains

Access factor Area Solar flux g FF Gains
Table 6d m? W/m? specific data specific data w
or Table 6b or Table 6¢
East | 077 |x| 1044 |x| 1964 |x09x| 045 |x| o070 |=| 4476 |(76)
South | 077 |x| 442 |x| 4675 |x09x| o045 |x| o070 |=| 4511 |(78)

Solar gains in watts 3(74)m...(82)m
| 89.87 | 161.44 | 23831 | 316.67 | 368.57 | 370.50 | 355.40 | 316.98 | 266.02 | 183.58 | 109.28 | 75.79 |(83)

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

| 52456 | 593.85 | 655.71 | 709.85 | 737.02 | 715.29 | 684.95 | 652.90 | 614.50 | 556.51 | 510.27 | 497.94 | (84)

7. Mean internal temperature (heating season)
Temperature during heating periods in the living area from Table 9, Th1(°C) 21.00 (85)
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Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains for living area n1,m (see Table 9a)

| 1200 | 100 | 099 | o096 | 087 | 068 | 050 | o054 | 081 | 097 | 100 | 100 |(86)

Mean internal temp of living area T1 (steps 3 to 7 in Table 9c)

| 2012 | 2025 | 2045 | 2070 | 20.90 | 2098 | 2100 | 21.00 | 2095 | 2070 | 2037 | 2010 |(87)

Temperature during heating periods in the rest of dwelling from Table 9, Th2(°C)
| 2020 | 2020 | 2021 | 2022 | 2022 | 2023 | 2023 | 2023 | 2023 | 2022 | 2022 | 2021 |(89)

Utilisation factor for gains for rest of dwelling n2,m

| 1200 | 100 | 099 | o095 | 08 | o061 | 041 | 046 | 074 | 096 | 100 | 100 |(89)

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

| 19.02 | 1920 | 1950 | 19.86 | 2012 | 2022 | 2023 | 2023 | 2019 | 19.87 | 1938 | 19.00 |(90)

Living area fraction Living area + (4) = (91)

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

| 1938 | 1955 | 19.81 | 2014 | 2037 | 2047 | 2048 | 2048 | 2044 | 2014 | 1971 | 1936 |(92)

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

| 1938 | 1955 | 1981 | 2014 | 2037 | 2047 | 2048 | 2048 | 2044 | 2014 | 1971 | 1936 |(93)

8. Space heating requirement

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

Utilisation factor for gains, nm

| 1200 | 099 | 098 | 094 | o084 | 063 | 044 | 049 | 076 | 096 | 099 | 100 |(94)

Useful gains, nmGm, W (94)m x (84)m
| 523.24 | 59034 | 644.84 | 67052 | 616.23 | 450.06 | 302.87 | 316.93 | 468.83 | 534.66 | 507.20 | 497.03 | (95)

Monthly average external temperature from Table U1

| 430 | 490 | 650 | 890 | 1170 | 1460 | 1660 | 1640 | 1410 | 1060 | 710 | 420 |(9)

Heat loss rate for mean internal temperature, Lm, W [(39)m x [(93)m - (96)m]

| 1228.32 | 1189.33 | 1077.28 | 895.73 | 689.03 | 459.16 | 303.66 | 318.33 | 498.88 | 758.06 | 1007.88 | 1219.55 | (97)

Space heating requirement, kWh/month 0.024 x [(97)m - (95)m] x (41)m

| 52458 | 402.52 | 321.74 | 16215 | 5416 | 000 | 000 | 000 | 000 | 166.21 | 360.49 | 537.56 |
5(98)1...5,10..12 = (98)
Space heating requirement kWh/m?/year (98) = (4) (99)
9h. Energy requirements - community heating scheme
Fraction of space heat from secondary/supplementary system (table 11) '0" if none (301)
Fraction of space heat from community system 1-(301)= (302)
Fraction of community heat from boilers (303a)
Fraction of total space heat from community boilers (302) x (303a) = (304a)
Factor for control and charging method (Table 4c(3)) for community space heating (305)
Factor for charging method (Table 4c(3)) for community water heating (305a)
Distribution loss factor (Table 12c) for community heating system (306)

Space heating

Annual space heating requirement 2529.40 (98)
Space heat from boilers (98) x (304a) x (305) x (306) = 2655.87 (307a)

Water heating

Annual water heating requirement 1862.94 (64)
Water heat from boilers (64) x (303a) x (305a) x (306) = 1956.09 (310a)
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Electricity used for heat distribution 0.01 x [(307a)...(307e) + (310a)...(310e)] = 46.12 (313)

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

mechanical ventilation fans - balanced, extract or positive input from outside (330a)
Total electricity for the above, kWh/year (331)
Electricity for lighting (Appendix L) (332)
Total delivered energy for all uses (307) + (309) + (310) + (312) + (315) + (331) + (332)...(337b) = (338)
Fuel Fuel price Fuel
kWh/year cost £/year
Space heating from boilers X x0.01= (340a)
Water heating from boilers X x0.01= (342a)
Pumps and fans X x0.01= (349)
Electricity for lighting X x0.01= (350)
Additional standing charges (351)
Total energy cost (340a)...(342e) + (345)...(354) = (355)
Energy cost deflator (Table 12) (356)
Energy cost factor (ECF) (357)
SAP value
SAP rating (section 13) (358)
SAP band
Energy Emission factor Emissions
kWh/year (kg/year)

Emissions from other sources (space heating)

Efficiency of boilers (367a)
CO2 emissions from boilers [(307a)+(310a)] x 100 + (367a) = X = (367)
Electrical energy for community heat distribution X = (372)
Total CO2 associated with community systems (373)
Total CO2 associated with space and water heating (376)
Electricity for lighting X = (379)
Total CO,, kg/year (376)..(382) = (383)
Dwelling CO, emission rate (383) +(4) = (384)
El value

El rating (section 14) (385)

13b. Primary energy - community heating scheme

Energy Primary factor Primary energy
kWh/year (kWh/year)
Primary energy from other sources (space heating)
Efficiency of boilers (367a)
Primary energy from boilers [(307a)+(310a)] x 100 + (367a) = X = (367)
Electrical energy for community heat distribution X = (372)
Total primary energy associated with community systems (373)

URN: 3B6P - Top Floor version 1
NHER Plan Assessor version 6.3.9
Page 5 SAP version 9.92



Total primary energy associated with space and water heating (376)
Electricity for lighting X = (379)
Primary energy kWh/year (383)
Dwelling primary energy rate kWh/m2/year (384)
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DER Worksheet
Design - Draft

NHER

This design submission has been carried out using Approved SAP software. It has been prepared from plans and specifications and may not reflect the

property as constructed.

Assessor name Miss Nimco Ali
Client
Address 4B8P, Kingston upon Thames, KT1

Assessor number

Last modified

9526

23/10/2020

1. Overall dwelling dimensions

Area (m?)

2m oo
o Juo «
(1a) + (1b) + (1c) + (1d)...(1n) = (4)

Lowest occupied
+1
Total floor area

Dwelling volume

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

Number of flueless gas fires

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

Average storey
height (m)

2o
2

Volume (m?)

180.60 (3a)
@

(3a) + (3b) + (3¢) + (3d)...(3n) = (5)

[ o ]
[ o ]
[ o ]
[ o ]
[ o ]

[ o ]

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

Air permeability value, 50, expressed in cubic metres per hour per square metre of envelope area
If based on air permeability value, then (18) = [(17) + 20] + (8), otherwise (18) = (16)

Number of sides on which the dwelling is sheltered

Shelter factor

Infiltration rate incorporating shelter factor

Infiltration rate modified for monthly wind speed:

x40 =
x 20 =
x10 =
x 10 =
x40 =

+(5) =

m? per hour

[ o Jea)
[ o e
[ o Jua
[ o o
[ o Juo

Air changes per
hour

®)

@
a8
w9

1-[0.075 x (19)] = (20)
(18) x (20) = (21)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Monthly average wind speed from Table U2
| 510 | 500 | 490 | 440 | 430 | 380 | 380 | 370 | 400 | 430 | 450 | 470 |(22)
Wind factor (22)m + 4
| 128 | 125 | 123 | 110 | 108 | 095 | o095 | 093 [ 100 | 108 | 113 | 118 |(22a)
Adjusted infiltration rate (allowing for shelter and wind factor) (21) x (22a)m
| 016 | 016 | 016 | 014 | 014 | 012 | 012 | 012 | 013 | 014 | 014 | o015 |(22b)
Calculate effective air change rate for the applicable case:
If mechanical ventilation: air change rate through system (23a)
If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h (23¢)
a) If balanced mechanical ventilation with heat recovery (MVHR) (22b)m + (23b) x [1 - (23c) + 100]
030 | 029 | 029 | 027 | 027 | o026 | 026 | 025 | o0.26 027 | 028 | 028 |(24a)

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in (25)

BSI
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| 030 | 029 | 029 | 027 | 027 | 026 | 026 | 025 | 026 | 027 | 028 | 028 |(29

3. Heat losses and heat loss parameter

Element Gross Openings Net area U-value A x UW/K K-value, A XK,

area, m? m?2 A, m? W/m3K kJ/m2.K kJ/K
Window | 2372 | x| 124 |=] 2931 | (27)
Door | 180 |x| 130 |=| 234 | (26)
Ground floor | 7224 | x| o010 |=| 722 | (28a)
External wall | 6431 | x| 017 |=] 1093 | (29a)
Party wall | 7995 | x| 000 |=| o000 | (32)
Roof | 1504 | x| 013 |=| 19 | (30)
Roof | 258 | x| o016 |=| o041 | (30)
Total area of external elements A, m? (31)
Fabric heat loss, W/K = (A x U) (26)...(30) + (32) = (33)
Heat capacity Cm = 3(A x k) (28)...(30) + (32) + (32a)...(32¢) = N/A (34)
Thermal mass parameter (TMP) in kJ/m?K (35)
Thermal bridges: 3 (L x W) calculated using Appendix K (36)
Total fabric heat loss (33) +(36) = (37)

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

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

| 3172 | 3138 | 31.04 | 2934 | 2900 | 2730 | 2730 | 26.96 | 27.98 | 29.00 | 2968 | 3036 |(39)
Heat transfer coefficient, W/K (37)m + (38)m
| 9886 | 9852 | 9818 | 96.48 | 9614 | 9443 | 9443 | 9409 | 9511 | 9614 | 96.82 | 97.50 |

Average = 5(39)1...12/12 = 96.39 (39)

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

| 076 | 076 | 076 | 075 0.74 0.73 0.73 0.73 073 | 074 | o075 | o075 |
Average = 5(40)1...12/12 = 0.74 (40)

Number of days in month (Table 1a)
| 31.00 | 2800 | 3100 | 3000 | 3100 | 3000 | 3100 | 3100 | 3000 | 31.00 | 3000 | 31.00 |(40)

4. Water heating energy requirement

Assumed occupancy, N (42)
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 102.92 (43)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

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

113.21 | 109.10 | 104.98 | 10086 | 96.75 | 92.63 | 9263 | 96.75 | 100.86 | 104.98 | 109.10 | 113.21 |

S(44)1..12 = (44)

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

| 167.89 | 146.84 | 15153 | 132.10 | 126.76 | 109.38 | 101.36 | 116.31 | 117.70 | 137.17 | 149.73 | 162.59 |

S(45)1..12 = (45)

Distribution loss 0.15 x (45)m

| 2518 | 2203 | 2273 | 1982 | 19.01 | 1641 | 1520 | 1745 | 1765 | 2057 | 2246 | 2439 |(46)

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

Water storage loss:

b) Manufacturer's declared loss factor is not known

Hot water storage loss factor from Table 2 (kWh/litre/day) (51)
Volume factor from Table 2a (52)
Temperature factor from Table 2b (53)
Energy lost from water storage (kWh/day) (47) x (51) x (52) x (53) (54)
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Enter (50) or (54) in (55) 0.13 (55)

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

| 404 | 365 | 404 | 391 | 404 | 391 | 404 | 404 | 391 | 404 | 391 | 404 |(56)
If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) - Vs] + (47), else (56)

| 404 | 365 | 404 | 391 | 404 | 391 | 404 | 404 | 391 | 404 | 391 | 404 |(57)

Primary circuit loss for each month from Table 3

| 2326 | 2101 | 2326 | 2251 | 2326 | 2251 | 2326 | 2326 | 2251 | 2326 | 2251 | 2326 |(59)

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

| 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | o000 |(61)

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

| 195.20 | 171.50 | 178.83 | 15853 | 154.06 | 135.80 | 128.66 | 143.61 | 144.12 | 164.47 | 176.15 | 189.90 | (62)

Solar DHW input calculated using Appendix G or Appendix H

| 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | o000 |(63)
Output from water heater for each month (kWh/month) (62)m + (63)m

| 195.20 | 171.50 | 178.83 | 15853 | 154.06 | 135.80 | 128.66 | 143.61 | 144.12 | 164.47 | 176.15 | 189.90 |

5(64)1...12 = (64)

Heat gains from water heating (kWh/month) 0.25 x [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m]

| 7767 | 6855 | 7222 | 6506 | 6399 | 5751 | 5554 | 6052 | 6027 | 6745 | 70.92 | 75.91 |(65)

5. Internal gains

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

Metabolic gains (Table 5)

| 144.68 | 144.68 | 144.68 | 14468 | 144.68 | 144.68 | 144.68 | 144.68 | 144.68 | 144.68 | 144.68 | 144.68 | (66)

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5

| 2697 | 2396 | 1948 | 1475 | 1103 | 931 | 1006 | 1307 | 1755 | 2228 | 2600 | 27.72 |(67)

Appliance gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

| 297.04 | 300.13 | 292.36 | 275.82 | 254.95 | 23533 | 222.22 | 219.14 | 226.91 | 243.45 | 264.32 | 283.94 |(69)

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5

| 3747 | 3747 | 3747 | 3747 | 3747 | 3747 | 3747 | 3747 | 3747 | 3747 | 3747 | 3747 |(69)

Pump and fan gains (Table 5a)

| 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | o000 |(70)

Losses e.g. evaporation (Table 5)

| -115.74 | -115.74 | -115.74 | -115.74 | -115.74 | -115.74 | -115.74 | -115.74 | -115.74 | -115.74 | -115.74 | -115.74 | (71)

Water heating gains (Table 5)

| 10439 | 102.01 | 97.08 | 9036 | 8601 | 79.87 | 7466 | 8134 | 8371 | 9066 | 98.50 | 102.02 |(72)
Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

| 494.81 | 492.50 | 47532 | 44734 | 418.38 | 390.91 | 373.34 | 379.96 | 394.57 | 422.79 | 45523 | 480.09 |(73)

6. Solar gains

Access factor Area Solar flux g FF Gains
Table 6d m? W/m? specific data specific data w
or Table 6b or Table 6¢
South | 077 |x| 904 |x| 4675 |x09x[ 050 |x| o070 |=[ 10251 |(78)
East | 077 |x| 1068 |x| 1964 |x09x| 045 |x| 070 |=| 4579 |(76)
SouthEast | 077 |x| 400 |x| 3679 |x09x| o050 |x| o070 |=| 3570 |77

Solar gains in watts 3(74)m...(82)m

| 184.00 | 318.27 | 44457 | 559.93 | 631.00 | 626.93 | 604.31 | 552.00 | 485.05 | 354.57 | 221.36 | 156.78 | (83)

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

| 678.81 | 810.77 | 919.89 | 1007.27 | 1049.38 | 1017.84 | 977.65 | 931.96 | 879.62 | 777.36 | 676.59 | 636.87 | (84)
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7. Mean internal temperature (heating season)

Temperature during heating periods in the living area from Table 9, Th1(°C) 21.00 (85)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains for living area n1,m (see Table 9a)

| 1200 | 1200 | 098 | 093 | 08 | o059 | 042 | o046 | 072 | 096 | 100 | 100 |(36)

Mean internal temp of living area T1 (steps 3 to 7 in Table 9c)

| 2024 | 2039 | 2059 | 2082 | 2096 | 21.00 | 2100 | 2100 | 2098 | 2080 | 2047 | 2022 |(87)

Temperature during heating periods in the rest of dwelling from Table 9, Th2(°C)

| 2028 | 2029 | 2029 | 2030 | 2030 | 2031 | 2031 | 2032 | 2031 | 2030 | 2030 | 2029 |(88)

Utilisation factor for gains for rest of dwelling n2,m

| 1200 | 099 | o098 | 091 | 075 | 053 | 036 | 040 | o066 | 094 | 100 | 100 |(89

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

| 1925 | 1948 | 1977 | 2009 | 2026 | 2031 | 2031 | 2032 | 2030 | 2007 | 19.61 | 19.23 |(90)

Living area fraction Living area + (4) = (91)

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

| 1955 | 1975 | 2002 | 2031 | 2047 | 2052 | 2052 | 2052 | 2050 | 2029 | 19.87 | 1952 |(92)

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

| 1955 | 1975 | 2002 | 2031 | 2047 | 2052 | 2052 | 2052 | 2050 | 2029 | 19.87 | 19.52 |(93)

8. Space heating requirement

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

Utilisation factor for gains, nm

| 1200 | 099 | o098 | 091 | 076 | 055 | 038 | 042 | 068 | 094 | 099 | 100 |(94)

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

| 677.47 | 805.20 | 897.89 | 920.24 | 802.43 | 555.80 | 370.14 | 387.58 | 595.71 | 732.56 | 672.54 | 636.04 | (95)

Monthly average external temperature from Table U1

| 430 | 49 | 650 | 890 | 1170 | 1460 | 1660 | 1640 | 1410 | 1060 | 710 | 420 |(9)

Heat loss rate for mean internal temperature, Lm, W [(39)m x [(93)m - (96)m]

| 1507.74 | 1463.21 | 1327.29 | 1101.17 | 843.21 | 558.90 | 370.32 | 387.94 | 609.16 | 931.85 | 1236.13 | 1494.12 | (97)
Space heating requirement, kWh/month 0.024 x [(97)m - (95)m] x (41)m

| 617.72 | 442.19 | 319.47 | 13026 | 3034 | 000 | 000 | 000 | 000 | 14828 | 405.78 | 638.41 |
$(98)1..5, 10...12 = (98)
Space heating requirement kWh/m?/year (98) + (4) (99)
Fraction of space heat from secondary/supplementary system (table 11) '0" if none (301)
Fraction of space heat from community system 1-(301)= (302)
Fraction of community heat from boilers (303a)
Fraction of total space heat from community boilers (302) x (303a) = (304a)
Factor for control and charging method (Table 4c(3)) for community space heating (305)
Factor for charging method (Table 4c(3)) for community water heating (305a)
Distribution loss factor (Table 12c) for community heating system (306)
Space heating
Annual space heating requirement (98)
Space heat from boilers (98) x (304a) x (305) x (306) = (307a)

Water heating
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Annual water heating requirement (64)
Water heat from boilers (64) x (303a) x (305a) x (306) = (310a)
Electricity used for heat distribution 0.01 x [(307a)...(307e) + (310a)...(310e)] = (313)
Electricity for pumps, fans and electric keep-hot (Table 4f)

mechanical ventilation fans - balanced, extract or positive input from outside (330a)
Total electricity for the above, kWh/year (331)
Electricity for lighting (Appendix L) (332)
Total delivered energy for all uses (307) + (309) + (310) + (312) + (315) + (331) + (332)...(337b) = (338)

Fuel Fuel price Fuel
kWh/year cost £/year
Space heating from boilers X x0.01= (340a)
Water heating from boilers X x0.01= (342a)
Pumps and fans X x0.01= (349)
Electricity for lighting x x0.01 = (350)
Additional standing charges (351)
Total energy cost (340a)...(342¢) + (345)...(354) = (355)
Energy cost deflator (Table 12) (356)
Energy cost factor (ECF) (357)
SAP value
SAP rating (section 13) (358)
SAP band
Energy Emission factor Emissions
kWh/year (kg/year)

Emissions from other sources (space heating)

Efficiency of boilers (367a)
CO2 emissions from boilers [(307a)+(310a)] x 100 + (367a) = X = (367)
Electrical energy for community heat distribution X = (372)
Total CO2 associated with community systems (373)
Total CO2 associated with space and water heating (376)
Pumps and fans x - (378)
Electricity for lighting X = (379)
Total CO,, kg/year (376)..(382) = (383)
Dwelling CO; emission rate (383) + (4) = (384)
El value

El rating (section 14) (385)

El band
13b. Primary energy - community heating scheme

Energy Primary factor Primary energy
kWh/year (kWh/year)

Primary energy from other sources (space heating)

Efficiency of boilers 89.50 (367a)
Primary energy from boilers  [(307a)+(310a)] x 100 + (367a) = | 5482.61 X = 6688.79 | (367)
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Electrical energy for community heat distribution

Total primary energy associated with community systems
Total primary energy associated with space and water heating
Pumps and fans

Electricity for lighting

Primary energy kWh/year

Dwelling primary energy rate kWh/m2/year

49.07

350.38
476.33

3.07

3.07
3.07

= 150.64

(
(
(

= 1075.66 | (378)
= 146234 | (
(
(

372)
373)
376)

6839.43
6839.43

379)
383)
384)

9377.43
72.45
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BRUKL Output Document HM Government

Compliance with England Building Regulations Part L 2013

Project name

Cambridge Road Estate Commercial
Units

Date: Wed Sep 30 17:46:23 2020

Administrative information

Building Details
Address: ,

As designed

Certification tool
Calculation engine: SBEM

Calculation engine version: v5.6.b.0 Certifier details

Interface to calculation engine: DesignBuilder SBEM Name:

Telephone number:

Interface to calculation engine version: v6.1.7
Address: ,,

BRUKL compliance check version: v5.6.b.0

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

CO, emission rate from the notional building, kgCO./m*.annum 11.8

Target CO, emission rate (TER), kgCO,/m?.annum 11.8

Building CO, emission rate (BER), kgCO,/m?.annum 8.8

Are emissions from the building less than or equal to the target? BER =< TER

Are as built details the same as used in the BER calculations? Separate submission

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

achieve reasonable overall standards of energy efficiency

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

Building fabric

Element Ua-Limit | Uacac | Uicac | Surface where the maximum value occurs*
Wall** 035 |0.18 |0.3 "01 Ground Floor - Community Space_W_18"
Floor 0.25 | 0.15 | 0.15 | "01 Ground Floor - Community Space_F 2"
Roof 0.25 | 0.13 |0.13 | "01 Ground Floor - Community Space_R_5"
Windows***, roof windows, and rooflights | 2.2 1.3 1.3 "01 Ground Floor - Community Space_G_9"
Personnel doors 2.2 - - "No external personnel doors"

Vehicle access & similar large doors 15 - - "No external vehicle access doors"

High usage entrance doors 3.5 - - "No external high usage entrance doors"
Ua-Limit = Limiting area-weighted average U-values [W/(m°K)]

Uacac = Calculated area-weighted average U-values [W/(m?K)] Ui-cac = Calculated maximum individual element U-values [W/(n¥K)]

* There might be more than one surface where the maximum U-value occurs.

** Automatic U-value check by the tool does not apply to curtain walls whose limiting standard is similar to that for windows.

*** Display windows and similar glazing are excluded from the U-value check.

N.B.: Neither roof ventilators (inc. smoke vents) nor swimming pool basins are modelled or checked against the limiting standards by the tool.

Air Permeability Worst acceptable standard | This building
ms3/(h.m?) at 50 Pa 10 5
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Building services

The standard values listed below are minimum values for efficiencies and maximum values for SFPs. Refer to the
Non-Domestic Building Services Compliance Guide for details.

Whole building lighting automatic monitoring & targeting with alarms for out-of-range values | YES

Whole building electric power factor achieved by power factor correction <0.9

1- Communal Heating

Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [W/(l/s)] | HR efficiency

This system 0.91 4.2 - - -

Standard value | 0.91* N/A N/A N/A N/A

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | NO

* Standard shown is for gas single boiler systems <=2 MW output. For single boiler systems >2 MW or multi-boiler systems, (overall) limiting
efficiency is 0.86. For any individual boiler in a multi-boiler system, limiting efficiency is 0.82.

1- Project DHW

Water heating efficiency Storage loss factor [kWh/litre per day]
This building Hot water provided by HVAC system -
Standard value N/A N/A
Local mechanical ventilation, exhaust, and terminal units
ID | System type in Non-domestic Building Services Compliance Guide
A Local supply or extract ventilation units serving a single area
B | Zonal supply system where the fan is remote from the zone
C Zonal extract system where the fan is remote from the zone
D | Zonal supply and extract ventilation units serving a single room or zone with heating and heat recovery
E Local supply and extract ventilation system serving a single area with heating and heat recovery
F Other local ventilation units
G Fan-assisted terminal VAV unit
H Fan coil units
I Zonal extract system where the fan is remote from the zone with grease filter
Zone name SFP [W/(l/s)] .
HR efficiency
ID of system type | A B C D E F G H I
Standard value (0.3 [1.1 |05 (19 (16 |05 |11 |05 |1 Zone | Standard
01 Ground Floor - Community Space | - - - 1.4 |- - - - - 0.85 |05
01 Ground Floor - Retail - - - 1.4 |- - - - - 0.85 |05
01 Ground Floor - Workspace - - - 1.4 |- - - - - 0.85 |05
02 First Floor 1 - Community Space | - - - 1.4 |- - - - - 0.85 |05
General lighting and display lighting Luminous efficacy [Im/W]
Zone name Luminaire | Lamp | Display lamp |General lighting [W]
Standard value | 60 60 22
01 Ground Floor - Community Space - 110 - 6776
01 Ground Floor - Retail - 110 75 1868
01 Ground Floor - Workspace 110 - - 1254
02 First Floor 1 - Community Space - 110 - 1768
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Criterion 3: The spaces in the building should have appropriate passive control measures

to limit solar gains

Zone Solar gain limit exceeded? (%) | Internal blinds used?
01 Ground Floor - Community Space NO (-70.3%) NO
01 Ground Floor - Retall NO (-55%) NO
01 Ground Floor - Workspace NO (-25.6%) NO
02 First Floor 1 - Community Space NO (-44.2%) NO

Criterion 4: The performance of the building, as built, should be consistent with the

calculated BER

Separate submission

Criterion 5: The necessary provisions for enabling energy-efficient operation of the
building should be in place

Separate submission

EPBD (Recast): Consideration of alternative energy systems

Were alternative energy systems considered and analysed as part of the design process? NO
Is evidence of such assessment available as a separate submission? NO
Are any such measures included in the proposed design? NO
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Technical Data Sheet (Actual vs. Notional Building)

Building Global Parameters Building Use

Actual Notional % Area Building Type

Area [m?] 2474.4 2474.4 9 A1/A2 Retail/Financial and Professional services

External area [m2] 4832.7 4832.7 A3/A4/A5 Restaurants and Cafes/Drinking Est./Takeaways
9 B1 Offices and Workshop businesses

Weather LON LON B2 to B7 General Industriarl) and Special Industrial Groups

Infiltration [m¥hm*@ 50Pa] 5 6 B8 Storage or Distribution

Average conductance [W/K] 1571.51 1575.04 C1 Hotels

Average U-value [W/m?K] 0.33 0.33 C2 Residential Institutions: Hospitals and Care Homes

C2 Residential Institutions: Residential schools

Alpha value* [%] 10.65 28.18 C2 Residential Institutions: Universities and colleges

* Percentage of the building's average heat transfer coefficient which is due to thermal bridging C2A Secure Residential Institutions

Residential spaces

D1 Non-residential Institutions: Community/Day Centre
D1 Non-residential Institutions: Libraries, Museums, and Galleries
D1 Non-residential Institutions: Education

D1 Non-residential Institutions: Primary Health Care Building
D1 Non-residential Institutions: Crown and County Courts

D2 General Assembly and Leisure, Night Clubs, and Theatres
Others: Passenger terminals

Others: Emergency services

Others: Miscellaneous 24hr activities

Others: Car Parks 24 hrs

Others: Stand alone utility block

(o]
w

Energy Consumption by End Use [kWh/m?]

Actual Notional
Heating 11.1 11.08
Cooling 2.29 3.76
Auxiliary 2.23 1.43
Lighting 7.72 13.14
Hot water 0.46 0.46
Equipment* 10.12 10.12
TOTAL** 23.8 29.88

* Energy used by equipment does not count towards the total for consumption or calculating emissions.
** Total is net of any electrical energy displaced by CHP generators, if applicable.

Energy Production by Technology [kWh/m?]

Actual Notional
Photovoltaic systems 0 0
Wind turbines 0 0
CHP generators 0 0
Solar thermal systems 0 0

Energy & CO, Emissions Summary

Actual Notional
Heating + cooling demand [MJ/m’] = 71.95 81.42
Primary energy* [KWh/n'] 51.67 68.97
Total emissions [kg/m’] 8.8 11.8

* Primary energy is net of any electrical energy displaced by CHP generators, if applicable.
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HVAC Systems Performance

System Type Heat dem | Cool dem | Heat con | Cool con | Aux con | Heat Cool Heat gen | Cool gen
MJ/m2 MJ/m2 kWh/m2 [ kWh/m2 [kWh/m2 | SSEEF SSEER [ SEFF SEER

[ST] Split or multi-split system, [HS] LTHW boiler, [HFT] Natural Gas, [CFT] Electricity
Actual 33.9 38.1 11.1 2.3 2.2 0.85 4.62 0.91 6.5
Notional |32.7 48.7 11.1 3.8 1.4 0.82 3.6 -

Heat dem [MJ/m2] = Heating energy demand

Cool dem [MJ/m2] = Cooling energy demand
Heat con [kWh/m2] = Heating energy consumption
Cool con [kWh/m2] = Cooling energy consumption
Aux con [kWh/m2] = Auxiliary energy consumption

Heat SSEFF = Heating system seasonal efficiency (for notional building, value depends on activity glazing class)
Cool SSEER = Cooling system seasonal energy efficiency ratio

Heat gen SSEFF = Heating generator seasonal efficiency

Cool gen SSEER = Cooling generator seasonal energy efficiency ratio

ST = System type

HS = Heat source

HFT = Heating fuel type

CFT = Cooling fuel type
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Key Features

The Building Control Body is advised to give particular attention to items whose specifications are better than typically

expected.
Building fabric

Element Uityp | Uimin | Surface where the minimum value occurs*
Wall 0.23 | 0.17 | "01 Ground Floor - Community Space_W_8"
Floor 0.2 0.15 | "01 Ground Floor - Community Space_F_2"
Roof 0.15 | 0.13 | "01 Ground Floor - Community Space_R_5"
Windows, roof windows, and rooflights 15 1.3 "01 Ground Floor - Community Space_G_9"
Personnel doors 15 - "No external personnel doors"

Vehicle access & similar large doors 15 - "No external vehicle access doors"

High usage entrance doors 15 - "No external high usage entrance doors"

Uityp = Typical individual element U-values [W/(m°K)]
* There might be more than one surface where the minimum U-value occurs.

Uivin = Minimum individual element U-values [W/(m°K)]

Air Permeability Typical value

This building

m3/(h.m? at 50 Pa 5

5
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Executive Summary

This report details the methodology and findings of the dynamic overheating assessment of representative
dwellings in support of the Hybrid planning application for the proposed Cambridge Road Estate by
Cambridge Road (RBK) LLP in the Royal Borough of Kingston upon Thames. This document outlines the
overheating mitigation strategy for Blocks B, C, and E of Phase 1 (the detailed component) of the Cambridge
Road Estate masterplan scheme.

The analysis has been undertaken in line with the current London Plan (2016) Policy 5.9 Overheating and
cooling, the Intend to Publish London Plan (2019) Policy Sl4: Managing heat risk and the Royal Borough of
Kingston upon Thames overheating policies.

Dwellings have been selected for the overheating assessment based on design characteristics that establish
them as representative of the overall proposed scheme. This selection of dwellings includes consideration of
varying floors and of different orientations. Air quality and noise constraints have also been considered as
part of the overheating strategy in accordance with Intend to be Publish London Plan Policy D3 Optimising
site capacity through the design-led approach (3.3.9).

For the purposes of this report, it is assumed that dwellings will utilise openable windows as the primary
means of ventilation, with a background mechanical ventilation system. Passive measures, for example, high
energy efficiency, solar control glazing, and external shading in form of balconies have been explored and
adopted as far as practicable to avoid the need for comfort cooling.

The performance of the dwellings has been assessed against the Charted Institute of Building Services
Engineers (CIBSE) guidance CIBSE TM59: Design Methodology for the Assessment of Overheating Risk in Homes
(2017). This dynamic overheating assessment of representative dwellings demonstrates that an acceptable
overheating risk is achieved.

All dwellings assessed demonstrate an acceptable risk of overheating under mandatory Design Summer Year
(DSY 1) weather conditions. The results are based on some key design features that follow the London Plan
‘cooling hierarchy’, as shown in Table i.

Similar overheating results are expected for the other blocks which are part of the Outline. However
additional dynamic overheating modelling will be carried out for each future Reserved Matter Applications to
ensure the risk of overheating is reduced.

Table i: Design features to address the cooling hierarchy (London Plan Policy Si4).

Highly efficient building fabric and air

. As per Energy Statement
tightness standards.
1. Reduce the amount of

heat entering the building Solar control glazing with g-value of Alow G-value reduces the solar gains,

0.45 for the apartments and 0.50 for therefore assists in mitigation of overheating.
the houses (Blocks C & E). However, it has implications on operational
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Table i: Design features to address the cooling hierarchy (London Plan Policy Si4).

Cooling Hierarchy

Design Feature

Discussion
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Table i: Design features to address the cooling hierarchy (London Plan Policy Si4).
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1. INTRODUCTION

1.1 This document has been prepared by Hodkinson Consultancy, a specialist energy and
environmental consultancy for planning and development on behalf of the Applicants, Cambridge
Road (RBK) LLP, in support of a planning application for the Cambridge Road Estate which
comprises Phase 1 in detail and all other Phases in outline. The site is located within the Royal
Borough of Kingston upon Thames.

Site Location

1.2 The proposed development site at Cambridge Road Estate in the Royal Borough of Kingston upon
Thames is approximately 9 hectares and is located to the immediate south of the A2043 Cambridge
Road and Hawks Road, as shown in Figure 1 below.

Figure 1: Site plan Courtesy of Patel Taylor

1.3 The land use in the immediate vicinity of the site is predominantly residential and of a domestic
suburban character and scale. Cambridge Road Estates was built in the late 60s and early 70s and
currently comprises 832 residential homes; Hawks Road Clinic within the northwest of the site; The
Bull and Bush Public House and Hotel within the west of the site; and Piper Community Hall within

the south of the site. The site also includes small formal and informal play spaces and ground level
car parking areas.
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The proposed development is described as follows:

Dynamic Overheating
Assessment
October 2020

Hybrid Outline Planning Application for a mixed use development, including demolition of existing
buildings and erection of up to 2,170 residential units (Use Class C3), 290sqm of flexible office
floorspace (Use Class E), 1,395sqm of flexible retail/commercial floorspace (Use Class E/Sui Generis),
1,250sqm community floorspace (Use Class F2), new publicly accessible open space and associated

access, servicing, landscaping and works.

Detailed permission is sought for access, layout, scale, appearance and landscaping of Phase 1 for
erection of 452 residential units (Use Class C3), 1,250sqm community floorspace (Use Class F2), 290sqm
of flexible office floorspace (Use Class E), 395sqm of flexible retail/commercial floorspace (Use Class
E/Sui Generis), new publicly accessible open space and associated access, servicing, parking,
landscaping works including tree removal, refuse/recycling and bicycle storage, energy centre and

works (“the Proposed Development”).”

Figure 2 below illustrates the proposed masterplan layout.
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Figure 2: Parameter Plan (Patel Taylor, October 2020).



L

w HODKINSON

Overheating and Thermal Comfort

1.6

1.7

Maintaining comfortable thermal comfort conditions in the face of climate change and increasing
temperatures is one of the largest challenges to be addressed by designers. The main objective is
to achieve thermal comfort and minimise summertime overheating without the use of
conventional air conditioning systems, which typically have associated greenhouse gas emissions
and impact on the urban heat island effect.

Dynamic thermal simulations have been carried out for representative dwellings, to determine
whether there is a risk of overheating. Appropriate mitigation measures have been recommended
to mitigate the overheating risk and ensure that comfortable thermal conditions are achieved.
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2. REQUIRED STANDARDS

Local Policy: Royal Borough of Kingston Upon Thames: Core Strategy and
Residential Supplementary Planning Documents

2.1

2.2

The Royal Borough of Kingston Upon Thames’ Core Strategy document was adopted in April 2012.
The following policies are considered relevant to address overheating:

Policy C2 - Climate Change Adaptation: The Council will ensure that future development takes into
consideration the following: Hotter summers and therefore increased cooling demands; Warmer,
wetter winters and increased flood risk; Water shortages and drought; Urban heat island effect; and
Subsidence.

Policy DM3 - Designing for Changing Climate: Design proposals should incorporate climate change
adaptation measures based on the type and extent of the main changes expected in the local climate
throughout the lifetime of the development, this is likely to require a flexible design that can be
adapted to accommodate the changing climate e.g. provision of additional shading and cooling.

In addition, the Residential Supplementary Planning Documents (Adopted July 2013) sets out
passive design principles which will contribute to reduce the likelihood of overheating within
Policy Guidance 3 Sustainable Design.

The Policy Guidance 3 - Sustainable Design states that Developers are encouraged to exceed
statutory requirements as set out in current London Plan policy 5.3, the Mayor’s Housing SPG, and in
Core Strategy Policies DM1 and DM3 with particular attention given to:

> Minimising energy and CO2 emissions;
> Efficient use of natural resources (including water);

> Design of streets and siting of buildings- orientating homes to maximising passive solar gain or
shelter from prevailing winds. Designing a residential development so that houses take
advantage naturally occurring conditions or features may be challenging on constrained sites;

> Optimising building density - complementing policy objectives to optimise housing output,
resource efficiency should also be promoted by encouraging higher densities in appropriate
locations;

> Incorporation of green/blue infrastructure;

> Flood attenuation by sustainable drainage methods;

> Enhancing biodiversity; and
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> Promoting local flood growing opportunities.

Current London Plan (2016)

2.3

2.4

2.5

2.6

2.7

2.8

10

The existing London Plan sets out an integrated economic, environmental, transport and social
framework for the development of London. The following key policies are considered relevant to
the Proposed Development and this Overheating Assessment.

Policy 5.9 Overheating and Cooling in the London Plan outlines key policies relevant to the
Proposed Development and this Overheating Assessment:

The Mayor seeks to reduce the impact of the urban heat island effect in London and encourages the
design of places and spaces to avoid overheating and excessive heat generation, and to reduce
overheating due to the impacts of climate change and the urban heat island effect on an area wide
basis. 1. Minimise internal heat generation through energy efficient design;

2. Reduce the amount of heat entering a building in summer through orientation, shading, albedo,
fenestration, insulation and green roofs and walls;

3. Manage the heat within the building through exposed internal thermal mass and high ceilings;
4. Passive ventilation;

5. Mechanical ventilation;

6. Active cooling systems (ensuring they are the lowest carbon options).

It is expected that dynamic thermal modelling of the overheating risk will be undertaken to
support the energy assessment, unless the applicant can demonstrate exceptional circumstances
where opportunities for reducing cooling demands via passive measures are constrained.

Major development proposals should reduce potential overheating and reliance on air conditioning
systems and demonstrate this in accordance with the following cooling hierarchy:

Major development proposals should demonstrate how the design, materials, construction and
operation of the development would minimise overheating and also meet its cooling needs. New
development in London should also be designed to avoid the need for energy intensive air
conditioning systems as much as possible. Further details and guidance regarding overheating and
cooling are outlined in the London Climate Change Adaptation Strategy.

The dynamic thermal modelling should be in addition to any assessment of overheating risk
obtained from the Part L Building Regulation compliance tools SAP and SBEM. Evidence of how the
development performs against the overheating criteria should be presented along with an outline
of the assumptions made (e.g. around internal gains).
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The Intend to Publish London Plan (2019)

2.9 While not yet adopted, the Intend to Publish London Plan now carries increasing weight. This
version of the Intend to Publish London Plan has been reviewed by the Secretary of State
and Directions have been issued in respect of some policies but none that relate to the
sustainability matters.

2.10 The following key policy in the Intend to Publish London Plan is considered relevant to the
proposed development and this Overheating Assessment:

2.11  Policy SI4 Managing Heat Risk states that development proposals should minimise adverse
impacts on urban heat island through design, layout, orientation, materials and the incorporation
of green infrastructure and that major development proposals should demonstrate through an
energy strategy how they will reduce the potential for internal overheating and reliance on air
conditioning systems in accordance with the following cooling hierarchy (Figure 3):

Most
favourable

Passive ventilation

Mechanical
ventilation

Least favourable
c g

Figure 3: Cooling Hierarchy (Draft London Plan 2019)

2.12  Low-energy measures should be used to mitigate overheating risk. These include solar shading,
building orientation and solar-controlled glazing. Occupant behaviour will also have an impact on
overheating risk.

2.13  Passive ventilation should be prioritised, (accounting for external noise issues and local air
quality). The increased use of air conditioning systems is not desirable. If active cooling systems,
such as air conditioning systems, are unavoidable, these should be designed to reuse the waste
heat they produce.

11



L

w HODKINSON

2.14

The Draft GLA Guidance on Preparing Energy Assessments (2020), identifies CIBSE TM59 guidance
as the most appropriate methodology for the assessment of overheating risk of homes. The Good
Home Alliance (GHA) overheating risk tool has also been used by the design team to investigate
effective design solution to mitigate the risk of overheating.

CIBSE TM59 (2017) Assessment Criteria

2.15

2.16

12

The criteria for the assessment of overheating risk have been specified by the Chartered Institute of
Building Services Engineers (CIBSE) in the CIBSE TM59: Design methodology for the assessment of
overheating risk in homes (2017). CIBSE TM59 is based on CIBSE TM52 and CIBSE Guide A and
provides a standardised approach to predicting overheating risk for both naturally and
mechanically ventilated residential buildings.

The following criteria must be met in order to demonstrate compliance:

For living rooms, kitchens and bedrooms: The indoor operative temperature should not
exceed the threshold comfort temperature by 1°C or more for more than 3 % of occupied hours.

For bedrooms only: To guarantee comfort during the sleeping hours the operative temperature
in the bedroom from 10 pm to 7 am should not exceed 26 °C for more than 1% of annual hours.

For communal corridors: The threshold temperature of 28 °C should not be exceeded for more
than 3 % of the total annual hours.
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3. MODELLING APPROACH
Unit Selection
3.1 Dynamic thermal modelling has been undertaken using Design Builder Software (v.6). The

performance of the units has been assessed under the CIBSE TM59 guidance and the adaptive
thermal comfort model for a primarily natural ventilated scenario.

3.2 Representative dwelling units with different layouts, sizes, orientation and external shading have
been assessed. The selection of the units for overheating risk assessment was based on the
following design characteristics:

> Varying proportions of glazed areas;
> Units located in different orientations, on different floor levels and across all blocks;
> Dwellings with varying amounts of cross ventilation, including single and dual aspect units;

> Dwellings with and without external shading from balcony overhangs or surrounding buildings;
and

> Units on different facades with and without external noise constraints.

3.3 Two representative communal corridors, associated with the assessed dwellings, were also
selected for overheating assessment. The location and the internal layouts of the dwellings and
corridors selected for assessment are presented in Appendix T1.

Site External Weather Conditions

3.4 External temperatures and incident solar gains are greatest during summer months, coinciding
with periods of lower wind speeds. Solar altitude is also highest during summer months, increasing
the effects of fagade shading from balcony overhangs and window reveals. Such considerations
should be accounted for when designing for overheating risk.

3.5 The effects of external conditions are vitalin an overheating assessment as they influence:
> Solar heat gains (a function of incident direct and diffuse solar radiation and solar altitude); and

> Calculated natural ventilation rates (a function of external temperature, wind directions and
speeds).

13
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CIBSE Design Summer Year weather data for London Heathrow (representative of lower density
urban and suburban areas) has been used for the 2020s, high emissions, 50% percentile scenario
as required by CIBSE TM59 and the London Plan.

The assessment of overheating risk undertaken using the Design Summer Year 1 (DSY1) weather
file, in accordance with the requirements. The final mitigation strategy has also been tested under
the more extreme DSY2 and DSY3 weather files and the results are presented in Appendix T2.

Model Geometry and Local Shading

3.8

Overshadowing from the building blocks has been taken into account during the simulation, based
on the model geometry and the site orientation.

Solar control forms an integral part of overheating mitigation strategies. External shading in the
form of balconies is applied in most of the fagades across the development as part of the design
proposals. These were incorporated in the simulation model and are shown in Figure 4.

Figure 4: Design builder simulation model for Blocks B and E, sun path shown for 21 June 12:00 noon BST.

3.10

14

Horizontal shading devices such as balconies and overhangs are more efficient when applied in

south oriented facades and during midday when the solar angle is high. Their role in reducing solar

gains in the summer period is considered to be paramount.
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3.11  The model has been built to include future phases of the Cambridge Road Estate masterplan as it
represents the long-term context for the assessed buildings. It should also be noted that the future
phases are in outline and with design and layout determined by parameter plans. This is one way
in which they could be delivered.

Design Modelling Inputs for Dwellings

3.12  The following modelling inputs (Table 1) have been included in the baseline dynamic thermal
simulation, in line with the Energy Statement.

Table 1: Baseline dynamic thermal modelling design assumptions.

Data Input [ Discussion ___________|

CIBSE London Heathrow Design

Summer Years (DSYs) for 2020s, Geographically closest and most

Weather data Location . - h representative industry-standard CIBSE
high emissions, 50% percentile .
. weather data file
scenario
External walls 0.17 W/m2K As per the Energy Statement
Roofs 0.13 W/m2K As per the Energy Statement
Ground floor 0.10 W/m?K As per the Energy Statement

Building Fabric
Construction
details

Ceilings/floors

Party walls
between units
and houses

Partitions
within units

Internal doors

Windows and
Glazed Doors

Reveal depth

Air Tightness

Mechanical
ventilation

Assumed to be adiabatic
between adjacent floors

Assumed to be adiabatic
between adjacent dwellings

Steel-stud partitions

0.90 m width

U value 1.3 W/m?K

External reveal: 112.5 mm
Internal reveal: 377.5 mm

3.0 m3/hr-m? @50 pascals

Dwellings: Mechanical ventilation
to achieve 1.0 ach (depending on

unit size up to a maximum of
66.91/s).

Concrete slabs will add to the thermal
capacity of the building

When dwelling covering the unit above /
below heat loss is assumed to be zero

Walls adjacent to other units are assumed
to be lightweight partitions adjacent units
have been included in the dynamic
simulation calculations

Assumed thicknesses as per Patel Taylor
drawings

As per Patel Taylor drawings

As per Energy Statement

As measured from Patel Taylor drawings

As per the Energy Statement

Assumption made based on a MVHR
system that will achieve ventilation rates
beyond the minimum Part F requirements.

For more details on ventilation rates refer
to Appendix T3.

15
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3.13  Thefollowing occupancy schedules and internal gains assumptions (Table 2) have been used, in
accordance with CIBSE TM59 guidance.

Table 2: Occupancy and equipment gains for dwellings (CIBSE TM59).

Design Modelling Inputs for Communal Corridors

3.14 Thesame building fabric details outlined within Table 1 have been used in the modelling of the
communal corridor. Occupancy schedules and internal gains assumptions are taken from CIBSE
TM59 guidance, while heat losses from communal heating pipework have been provided by AWA
consultants (Table 3).

Table 3: Occupancy and equipment gains for communal corridors (AWA Consultant).

Block B _ Communal
corridor on the 4" floor

Block E1 _ Communal
corridor on the 11" floor

All corridors

‘16
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Table 3: Occupancy and equipment gains for communal corridors (AWA Consultant).

(calculated based on the heat
losses per meter)

Lighting N/A 0.0 W (PIR sensors)

17
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4. AIR QUALITY AND NOISE CONSTRAINTS

4.1

4.2

4.3

4.4

The Air Quality Assessment has been undertaken by Ensafe Consultants (presented in Chapter 7 of
the ES submitted in support of the planning application). It has been confirmed that only the
ground floor level of the facades facing Cambridge Road on Block C will be above national air
quality objectives for the pollutant Nitrogen Dioxide. Nitrogen Dioxide concentrations are lower at
elevated heights due to increased distance from emission sources, such as roads. Therefore,
predicted concentrations at heights above ground floor level are considered to be acceptable and
windows do not need to be sealed and can be used to ventilate the spaces. This is valid for all
blocks B, C, and E part of the detailed design.

WYG Acoustics have undertaken an Acoustic Assessment for the proposed development
(Cambridge Road Estate, Nosie Assessment, WYG, October 2020). An assessment of the predicted
noise level based on noise risk categories set out within the Association of Noise Consultants
Acoustics, Ventilation and Overheating Residential Design Guide (AVO Guide) (January 2020) was
also provided.

Figure 5 shows the facades affected by external noise constraints in block C. The findings indicate
that northern and eastern facades of Blocks C1 & C2 fall within AVO noise risk category ‘high’ and
western facades fall within AVO noise risk category ‘medium’ during both day and night-time.

All other facades in Block C as well as all other blocks part of the detailed planning application
(Blocks B and E) fall under ‘low’ and ‘negligible’ noise risk category.

s Medium risk High risk
Predicted noise level based on the AVO Guide, 2020, Level 1 Assessment.

Figure 5: Diagram of the results of the noise modelling in line with AVO Guide risk assessment. (Patel Taylor 1

18

floor plan drawings with the noise information provided by WYG)
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4.5 Window opening schedules (Table 4) have therefore been adapted to allow natural ventilation to
mitigate overheating without exposing residents to unacceptable noise levels and air quality
issues.

Table 4: Proposed natural ventilation strategy for dwellings based on the noise constraints

Noise risk

Occupied Hours
category

(TM59) Window opening schedule

Non-sensitive
noise facades
(the majority
of the blocks)

Sensitive noise
facades
(Facades at
medium and
high noise
category on
Block C)

4.6 Windows are simulated to be open when the internal temperature exceeds 22 °C and the external
temperature is lower than the internal temperature.

19
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5. MITIGATION STRATEGY

5.1

5.2

It is important to identify potential overheating risk early on in the design process and incorporate
as many suitable passive design measures as possible. Particularly when the site presents external
constraints such as noise issues that can limit the use of openable windows to ventilate the
habitable spaces.

The GHA overheating early stage risk tool have been employed during the design process to
investigate design solution to minimise the risk of overheating. Appendix T4 presents the GHA
scoresheets for the blocks with and without noise constraints of Phase 1.

Proposed passive measures

5.3

20

The following passive design measures have been incorporated in accordance with the London
Plan Cooling Hierarchy:

Highly efficient fabric envelope and high efficiency building services heating system, lighting and
appliances are proposed in all dwellings to reduce internal gains;

High performance solar control glazing with a g-value ranging from 0.50 to 0.45. This has been
balanced to mitigate overheating risk whilst achieving fabric energy efficiency targets, noise
constraints and natural daylight provision;

Openable parts of windows have been maximised and sized to allow enhanced levels of natural
ventilation above minimum Part F requirements following GHA overheating recommendations;

Window openability has been maximised by choosing a type of window that allows to be fully
open 90-degrees outwards;

External shading is provided to large glazed windows in form of balconies across all blocks to
control solar gains;

A concrete floor slab provides some thermal capacity to absorb excessive heat within the
building;

Internal reflective blinds (70% solar reflectance) are employed in the bedrooms on the sensitive
noise facades to control solar gains and mitigate residual risk of overheating (Appendix T5)

Enhanced mechanical ventilation rates up to 4.0 air changes per hour to assist in mitigating the
risk of overheating for the units on the sensitive noise fagades in Block C.
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6. SUMMARY OF RESULTS

6.1 This chapter summarises the results given by running dynamic thermal simulations for the
buildings under the current design summer year (1989) for the 2020s high emission, 50% percentile
scenario, as required by CIBSE TM59 and planning policies.

Dwellings

6.2 Results presented in Table 5 indicate that all assessed units demonstrate an acceptable risk of
overheating in accordance with CIBSE TM59.

Table 5: Overheating Results for DSY1 2020s - TM59

TM59 Criterion TMS9 Criterion
B: Bedroom
A: Hours of
temperature
"-‘("C:sesi::‘/:)e hours >26°C Overall compliance
P (pass<32) with TM59
% Hours of Hours of
overheating overheating

Bedroom 1 0.00 18.83

B1.2.9 2B4P Bedroom 2 0.02 10.83 Pass
Living/Kitchen/Dining 0.00 N/A Pass
Bedroom 1 Single 0.00 20.33 Pass
C1.1.52B3P Bedroom 2 0.02 19.33 Pass
Living/Kitchen/Dining 0.00 N/A Pass
Bedroom 1 0.00 14.50 Pass
Bedroom 2 0.00 30.83 Pass
C2.11.6 385F Bedroom 3 Single 0.00 31.33 Pass
Living/Kitchen/Dining 0.10 N/A Pass
Bedroom 1 0.00 17.83 Pass
Bedroom 2 Single 0.00 18.17 Pass
€355 3B4F Bedroom 3 Single 0.00 16.33 Pass
Living/Kitchen/Dining 0.00 N/A Pass

Bedroom 1 0.00 22.83 Pass

Bedroom 2 0.00 25.83 Pass

£1.11.1 386F Bedroom 3 0.00 19.00 Pass
Living/Kitchen/Dining 1.43 N/A Pass

Bedroom 1 0.00 11.83 Pass

Bedroom 2 0.00 14.83 Pass
Bedroom 3 Single 0.05 19.33 Pass

21
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Table 5: Overheating Results for DSY1 2020s - TM59

TM59 Criterion TMS9 Criterion
B: Bedroom
A: Hours of
temperature
exceedance hours >26°C Overall compliance
(pass<3%) (pass<32) with TM59
% Hours of Hours of
overheating overheating
E3.7.2 3B5P Living/Kitchen/Dining 2.00 N/A Pass
Bedroom 1 0.06 22.67 Pass
E4.7.3 1B2P
Living/Kitchen/Dining 0.75 N/A Pass
Bedroom 1 Single 0.00 8.67 Pass
House 1F E6.1.2 o
Living Room 0.00 N/A Pass
Bedroom 1 Single 0.00 7.67 Pass
House 2F E6.2.2 Bedroom 2 Single 0.00 8.50 Pass
Bedroom 3 Single 0.00 9.00 Pass
House 3F E6.3.2 Bedroom 4 0.00 7.33 Pass
House GF E6.0.2 Kitchen 0.00 N/A Pass
6.3 The more extreme weather files DSY2, DSY3 have also been tested and results are presented in

Appendix T2.

6.4 Additionally, the results without the use of internal blinds for the dwellings on the noisy facades in
Block C are shown in Appendix T6.

Communal Corridors

6.5 Under CIBSE TM59 (2017) guidance, the maximum recommended temperature of 28 °C should not
be exceeded for more than 3 % of the total annual hours for the communal corridor areas.

6.6 With a mechanical extract ventilation system achieving air flow rate of at least 1.5 air changes per
hour (ach) the corridors temperatures remain below the 3% target as shown in Table 6.

Table 6: TM59 overheating results for the assessed corridor with mechanical ventilation of 1.5 ACH

. TM59 Overheating Criterion . :
Block B 4F Corridor North . Pass
Corridor .
Corridor South 0.00 Pass
Block E 11F Corridor 0.53 Pass
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6.7 Results for DSY2 and DSY3 extreme weather files presented in Appendix T2, indicate that the
proposed ventilation strategy be effective in achieving thermal comfort in accordance with the
CIBSE TM59 criterion.

23
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7. CONCLUSION

7.1 This report details the methodology and findings of the dynamic overheating assessment of
representative dwellings in support of the Hybrid planning application for the proposed
Cambridge Road Estate by Cambridge Road (RBK) LLP in the Royal Borough of Kingston upon
Thames. This document outlines the overheating mitigation strategy for Blocks B, C, and E of
Phase 1 (the detailed component) of the Cambridge Road Estate masterplan scheme.

7.2 The analysis has been undertaken in line with the current London Plan (2016) Policy 5.9
Overheating and cooling, the Intend to Publish London Plan (2019) Policy Sl4: Managing heat risk
and the Royal Borough of Kingston upon Thames overheating policies.

7.3 Dwellings have been selected for the overheating assessment based on design characteristics that
establish them as representative of the overall proposed scheme. This selection of dwellings
includes consideration of varying floors and of different orientations. Air quality and noise
constraints have also been considered as part of the overheating strategy in accordance with
Intend to be Publish London Plan Policy D3 Optimising site capacity through the design-led
approach (3.3.9).

7.4 For the purposes of this report, it is assumed that dwellings will utilise openable windows as the
primary means of ventilation, with a background mechanical ventilation system. Passive
measures, for example, high energy efficiency, solar control glazing, and external shading in form
of balconies have been explored and adopted as far as practicable to avoid the need for comfort
cooling.

7.5 The performance of the dwellings has been assessed against the Charted Institute of Building
Services Engineers (CIBSE) guidance CIBSE TM59: Design Methodology for the Assessment of
Overheating Risk in Homes (2017). This dynamic overheating assessment of representative
dwellings demonstrates that an acceptable overheating risk is achieved.

7.6 All dwellings assessed demonstrate an acceptable risk of overheating under mandatory Design
Summer Year (DSY 1) weather conditions. The results are based on some key design features that
follow the London Plan ‘cooling hierarchy’, as shown in Table 7.

7.7 Similar overheating results are expected for the other blocks which are part of the Outline.
However additional dynamic overheating modelling will be carried out for each future Reserved
Matter Applications to ensure the risk of overheating is reduced.

Table 7: Design features to address the cooling hierarchy (London Plan Policy Si4).

1. Reduce the amount of Highly efficient building fabric and air
heat entering the building  {jshtness standards.

As per Energy Statement
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Table 7: Design features to address the cooling hierarchy (London Plan Policy Si4).

Cooling Hierarchy

Design Feature

Discussion
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Table 7: Design features to address the cooling hierarchy (London Plan Policy Si4).

Cooling Hierarchy Design Feature

26
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APPENDICES

Appendix T1
Assessed Dwellings and Corridor Internal Layouts

Appendix T2
Results of DSY2 and DSY3 Weather Scenarios

Appendix T3
Dwellings mechanical ventilation rates

Appendix T4
GHA Early Stage Overheating Risk Tool Scoresheet

Appendix T5
Blinds and enhanced MVHR mark-up

Appendix T6
Results of DSY 1 without blinds
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APPENDIX T1
Assessed Dwellings and Corridor Internal Layouts
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Figure T1.1. Block B, 2" floor selected middle floor 2bed dwelling facing west (Patel Taylor drawings 21.09.2020).
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Figure T1.3. Block C, 5'" floor selected 3Bed dwelling on the middle level (Patel Taylor drawings 21.09.2020).
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Figure T1.4. Block C, 11 floor selected 3bed dwelling on the top level (Patel Taylor drawings 21.09.2020).
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Figure T1.5. Block E, ground floor level selected Maisonette facing south (Patel Taylor drawings 21.09.2020).
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Figure T1.6. Block E, 7*" level selected 1bed dwelling facing west on the middle level and top floor dual-aspect
3Bed dwelling (Patel Taylor drawings 21.09.2020).
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Figure T1.7. Block E, 11* level selected 3bed south-east dwelling top floor dual-aspect (Patel Taylor drawings
21.09.2020).
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Figure T1.7. Block B 4 floor, middle-floor communal Corridor (Patel Taylor drawings 21.09.2020).
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Figure T1.8. Block E 11* floor, top floor communal Corridor (Patel Taylor drawings 21.09.2020).
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APPENDIX T2
Results of DSY2 and DSY3 Weather Scenarios

Based on the CIBSE TM59 guidance, achieving compliance with the DSY1 (Design Summer Year) file most
appropriate for the site location for the 2020s, high emissions, 50% percentile scenario is mandatory.

Further weather scenarios can be tested to explore the performance of the design under extreme weather
events (e.g. heatwaves and prolonged warmth). Meeting the criteria for the DSY2 and DSY3 weather files can
be challenging and therefore the CIBSE Guidance sets out that where compliance criteria are not met, the
assessment should demonstrate how the risk of overheating has been reduced as far as practical.

The overheating mitigation measures for the proposed development are set out in chapter five of this report.

The results of the overheating assessment for the DSY2 and DSY3 weather files with the current overheating
mitigation strategy are presented in Tables T2.1 to T2.4.

Table T2.1: Dwellings TM59 overheating results for DSY2 2020s

TM59 Criterion LRI
B: Bedroom
A: Hours of
temperature
e(xcaesesc<|::/:)e hours >26°C 0veral_l compliance
P (pass<32) with TM59
% Hours of Hours of
overheating overheating

Bedroom 1 0.06 43.00

B1.2.9 2B4P Bedroom 2 0.32 25.50 Pass
Living/Kitchen/Dining 0.46 N/A Pass
Bedroom 1 Single 0.33 55.17 Fail
C1.1.52B3P Bedroom 2 0.45 53.83 Fail
Living/Kitchen/Dining 0.48 N/A Pass
Bedroom 1 0.15 35.67 Fail
Bedroom 2 0.13 68.50 Fail
C2.11.6385F Bedroom 3 Single 0.27 64.00 Fail
Living/Kitchen/Dining 1.06 N/A Pass
Bedroom 1 0.10 48.67 Fail
Bedroom 2 Single 0.34 46.00 Fail
€3.5.5 384P Bedroom 3 Single 0.16 44.50 Fail
Living/Kitchen/Dining 0.98 N/A Pass

Bedroom 1 0.25 49.17 Fail
E1.11.1 3B6P .
Bedroom 2 0.21 45.50 Fail
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Table T2.1: Dwellings TM59 overheating results for DSY2 2020s

TM59 Criterion
B: Bedroom

temperature
hours >26°C Overall compliance

(pass<3%) (pass<32) with TM59

% Hours of Hours of
overheating overheating

0.00 0.

TM59 Criterion
A: Hours of
exceedance

Bedroom 3
Living/Kitchen/Dining 2.31 N/A Pass

Bedroom 1 0.02 28.00 Pass
Bedroom 2 0.00 34.00 Fail
Bedroom 3 Single 0.40 41.67 Fail
Living/Kitchen/Dining 2.39 N/A Pass
Bedroom 1 0.59 52.50 Fail
Living/Kitchen/Dining 1.66 N/A Pass
Kitchen 0.00 N/A Pass

Bedroom 1 Single 0.02 25.67 Pass
H 1FE6.1.2 v
OUSE Living Room 0.00 N/A Pass

Bedroom 1 Single 0.00 28.33 Pass
House 2F E6.2.2 Bedroom 2 Single 0.00 20.33 Pass
Bedroom 3 Single 0.00 21.67 Pass

House 3F E6.3.2 Bedroom 4 0.00 22.17 Pass

Table T2.2: Corridor TM59 overheating results for DSY2 2020s

. TM59 Overheating Criterion . .
Corridors (< 3% over 28°C) Overall compliance with TM59

Corridor North . Pass

Block B 4F

Cairielal Corridor South 0.57 Pass

Block E 11F Corridor 1.53 Pass
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Table T2.3: Dwellings: TM59 overheating results for DSY3 2020s

TM59 Criterion | | Mo0 Criterion
B: Bedroom
A: Hours of
temperature .
e(xcazesig:’}:)e hours >26°C Overall compliance
P (pass<32) with TM59
% Hours of Hours of
overheating overheating

Bedroom 1 0.18 69.83
B1.2.9 2B4P Bedroom 2 0.76 36.50 Fail
Living/Kitchen/Dining 1.05 N/A Pass

Bedroom 1 Single 0.17 86.00 Fail
C1.1.52B3P Bedroom 2 0.56 82.67 Fail
Living/Kitchen/Dining 0.25 N/A Pass
Bedroom 1 0.00 60.00 Fail
Bedroom 2 0.00 86.67 Fail
€2.11.6 3B5F Bedroom 3 Single 0.07 79.67 Fail
Living/Kitchen/Dining 0.79 N/A Pass
Bedroom 1 0.00 67.00 Fail
Bedroom 2 Single 0.07 62.33 Fail
€3.5.5 3B4P Bedroom 3 Single 0.00 59.83 Fail
Living/Kitchen/Dining 0.89 N/A Pass

Bedroom 1 0.00 80.67 Fail

Bedroom 2 0.03 59.17 Fail

El.11.1 386P Bedroom 3 0.00 51.83 Fail
Living/Kitchen/Dining 4.53 N/A Fail

Bedroom 1 0.00 40.17 Fail

Bedroom 2 0.00 44.50 Fail
Bedroom 3 Single 0.82 76.17 Fail

Living/Kitchen/Dining 4.53 N/A Fail
Bedroom 1 1.47 79.33 Fail

Living/Kitchen/Dining 3.57 N/A Fail

House GF E6.0.2 Kitchen 0.00 N/A Pass

Bedroom 1 Single 0.00 35.00 Fail
rouse 1F E6.1.2 Living Room 0.00 N/A Pass
Bedroom 1 Single 0.00 33.83 Fail
House 2F E6.2.2 Bedroom 2 Single 0.00 36.50 Fail
Bedroom 3 Single 0.00 38.67 Fail

House 3F E6.3.2 Bedroom 4 0.00 36.17 Fail
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Table T2.4: Corridor TM59 overheating results for DSY3 2020s

: TM59 Overheating Criterion . :
Block B 4F Corridor North . Pass
Corridor .
Corridor South 0.78 Pass
Block E 11F Corridor 2.62 Pass
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APPENDIX T3
Dwelling mechanical ventilation rates

Minimum Part F ventilation rates have been calculated and presented in the Table T3.1a-b below. A
maximum of 4.0 ach beyond the minimum Part F ventilation rates is required to assist in overheating
mitigation for the dwellings on the sensitive noise facades of Block C (Table T3.2).

Table T3.1a: Capacity of mechanical system for Minimum Part F requirements

Dwelling

Floor Area (m?) 71.67

Storey height
(m) 2.5 2.5 2.5 2.5 2.5 m

Volume (m3) 179.175 180.4 193.95 237.4 126.075 m?

Minimum high rate (l/s)

Kitchen 13 13 13 13 13 /s
Utility cupboard 8 8 8 8 8 /s
Bathroom 1 8 8 8 8 8 /s
Bathroom 2 8 8 /s

Toilet l/s

Whole dwelling
ventilation rate 104.4 133.2 104.4 133.2 104.4 m3/hr
(m/hr)

Air change Rate
(ach)

* Maximum whole dwelling extract ventilation rate

0.58 0.74 0.54 0.56 0.83 ach
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Table T3.1b: Capacity of mechanical system for Minimum Part F requirements

E6.0.2
Dwellin

Floor Area (m?) 87.06 94.96 160.6 m?

Storey height
(m) 2.5 2.5 2.5 m

Volume (m3) 217.65 237.4 270.08 m?

Minimum high rate (l/s)

Kitchen 13 13 l/s
Utility cupboard 8 8 l/s
Bathroom 1 8 16 l/s
Bathroom 2 8 16 l/s

Toilet l/s

Whole dwelling
ventilation rate 133.2 133.2 190.8 m3/hr

(m/hr)
Air change Rate
(ach)

0.61 0.56 0.71 ach

* Maximum whole dwelling extract ventilation rate
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Table T3.2: Capacity of mechanical system for 4.0 ACH on sensitive noise facades

Dwelling C1.1.5- 1 bed C2.11.6- 3bed

Floor Area (m?)
Storey height (m)

Volume (m3) m?
Minimum high rate (l/s)

Kitchen 13 l/s
Utility cupboard 8 l/s
Bathroom 1 8 l/s
Bathroom 2 8 /s
Toilet l/s

Whole dwelling ventilation rate
(m/hr)

Air change Rate (ach) 4.00 4.00 ach

721.6 949.6 m3/hr

* Maximum whole dwelling extract ventilation rate
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APPENDIX T4
GHA Early Stage Overheating Risk Tool Scoresheet

EARLY STAGE OVERHEATING RISK TOOL versonso. niy 201
This tool provides quidance on how o assess overhealing risk in residential schemes at the early stages of design. 1 & spac#ically
a pre-detail design assessment infendad bo help dentify factoes that could contribute to or mitigate the Glelihood of overheating.
The questions can be answered for an overall scheme or for individual unils. Soore zerowherever the question does not apply.
Addtional rformabion is provided in the accompanying guidance, with examples of scoring and advice on nesdt sleps.

Find out rmore information and download sccompanying guidance al goedhomes onguk/overheating-in-new-homes.

KEY FACTORS INCREASING THE LIKELIHOOD OF OVERHEATING | KEY FACTORS REDUCING THE LIKELIHOOD OF OVERHEATING

Geographical and local context

#1 Whars is the South sast 414 #8 Do the sits surroundings featurs significant 0
achams in the UK? Northieen England, Scotland B NI | 0 blus/gresn infrastructura?
seeg for mag P y t0 gTeen spacss and Mrge watsr bodies has
Fsst of England and Wales 2 peneficial efiects on loca temperatures; as guldance, this 1
would require at least 0% of surrcundings within a 100m
#2a the site likely to | Central London (see 31 radius 10 be busigrean, of & rural contad
:ﬂﬂnUfbﬂ;“m G London, Manchestsr, Bham | 2
mh'd il I-w " mrdﬂaﬁm &dense sut- | 4

Site characteristics

#3 Does the site have #8 Are immediate surrounding surfaces in majority 1
barriers to wi jpale in colour, or blusigresn?
opening? Lightar surfacss refiect More eat and AnsoTD Bss 50 helr 1
- NolseACOUEDD risks TEMPSTATUres ISMaln lower; consider norzomal and vertical
- Poor aln ag. wethin 10m of the scheme
near factory of Car park or
ey ey pomel #10 Doss the site havs sxisting tall tress or buildings
:M,i“;“gm‘;""" . that will shade solar-exposed glazed areas? 4 0
piant ‘Ehading onto east, souih and west facing areas can reduce

soéar gains, but may aéso reduce dayight levets

Scheme characteristics and dwelling design

#4 Are the dweallings flata? 3 #11 Do dwsllings have high exposad thermal mass 1
Flats OfEn Combins & MUmoer of faciors AND a means for sscure and quist night ventilation?
contributing i overneating risk e.g. awslling sizs, heat 3 Thermal mass can help O B ri=es, but it 1
galns from surrounding areas; other denss and enclosed can also cause properties 1o be siower to cool, 0 neads 1o be
dwellings may ba similany affeciad - see guidance for used with care - sae guidancs
axamples

#12 Do floor-to-ceiling heights allow

#3 Does the ache h ¥ ing? ceiling fanz, now or in the future?
1.. WIth Not pEDewnrk operating owing SUMMmeEr, scpecallyin | 3 3 Higher callings Increase straification and air
intemal areas, lsading to heat gains and higher lemperatures Mavamsnt, and offar the potsntal for calling fars =2.8m | ok

Solar heat gains and ventilation

#0 What iz the estimated average glazing B 0
ratio for the dwellings?
{as a proportion of the facade on i
amas Le. orlentations facing sas!, south, west, and |
anything in oatwesn). HIghs? proportions of glazing
aliow higher heat gains Info e space
#T Are the dwellings single aspect?
Single aspect g5 hawe ail openings —
on the sams facade. This reduces the
potentiai for venmanon Dusi sepect | 0 1
Sum of contributing - : Sum of mitigating
oL SCORE F factors: 21 FIICAES factors:
Figh 12 Mediom . =
acore >12: scors between 8 and 12: scors <B:
Incorporats dasign changes to reducs risk Seek design changes to reduce risk factors Enszura the il il
factors and increase miigation factors andfor increase mitigation factors wm:mmmmm{u in
AND Carry cut a detailed azsessment {e.g. AMD Carry out a detailed azzessment (e.g. planning conditionz)
dynamic medeling againgt CIBSE TM5) dynamic modeliing againe: CIBSE Th58)

Figure T4.1. GHA overheating scoresheet for Phase 1 - Block C with noise constraints.
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EARLY STAGE OVERHEATING RISK TOOL version 1o, xiy201

This toal prowides guidance on how bo assess overhaating risk in residential schemes al the sarly stages of design. It is specifically
a pre-detail design assessment intended o help identify fctors that could contrabute to or miigate the likelthood of overheating.
The questions can be answered for an overall scheme or for individusl units. Score zero wherever the question does not apply,
Additional nformation is provided in the acoompamying gusdance, with examples of scoring and adwvice on ned steps.

Find out more information and downloed accompanying guidance at goodhomes ong ulc overhesting-in-new-homes.

KEY FACTORS INCREASING THE LIKELIHOOD OF OVERHEATING | KEY FACTORS REDUCING THE LIKELIHOOD OF OVERHEATING

Geographical and local context

#1 Where iz the
zcheme in the UK?
Sea guidance for map

South east 4 4
INofnen Engiand, Scotiand & NI
Fest of England and Walss

#2 I= the =ite liksly to
=22 an Urban Heat

Certrad London (sse guisance) | 3 |5
Grtr Londan, Manchestss, Bham | 2

blus/gresn infrastructure?

Praximity to green spaces and large water bodies has
Denenicial efects on locad temperaures; as guidance, this 1
would require af least 30% of surrcundings within a 100m
radius 10 De Dikefgrasn, of a ural comsax

Izland effect?

See guit o ot Other cifies. towns & dense sub- 1

Urcan areas

Site charactenstics

#3 Does the site have #08 Ars immediate surrounding surfaces in majority 1
barriers to wi pals in colour, or blus/green?
opening? Ligiter sUTtaces refiect MOore NEal and aDs0fh BSs 50 el 1
- NotsaAcoustc risks temperatures remaln lower; consider horlzontal and vertical
- POOr alr gl g wehin 10m of the schama:
naar factory of Car park o
ey ey Ieiact #10 Doss the sits havs existing tall trees or buildings
:mm@ that will shade solar-exposad glazed arsas? 1 0
p;lrnnm = Shading onto Sast, SOUIN and west facing aresas can reduce

solar galns, but may aso reducs daylght lavels

Scheme charactenstics and dwelling design

#4 Are the dwsllings flatz? 3
Fiats afen combine a number of faciors

contibuting to overmeating risk ©.g. awelling Size, heat 3
galns from surrsunding areas; other dense and enclosed
owsllings may o2 Simiiany affectsd - $86 guicance for
axamples

#11 Do dwsllinge have high expozed thermal mazs 1
AMND a means for sacure and quist night ventilation?
‘Tharmal Mass can help Siow down Iempsature risss, but it 1
‘can also cause properties 0 be siower 1o cool, 50 needs 10 be
uzed With Cars - 568 quidancs

#3 Doas the ach have ity heating?
18, With nat pepewark operating ouring summer, sspecalyin | 3 3
Inemal arsas, lsading to heat gains and higher tempsratures

#12 Do floor-to-ceiling haight= allow =2 Bm and 0
csiling fane, now or in the futurs? R
Higher cailings Increase stasfication and air

and offet the p torceling fars | =2em | 1

Solar heat gains and ventilation

# What is the estimated average glazing
ratio for the dwellingz?

#13 I= there uzsful external shading?

Incorporate design changss to reduce rizk
factore and incrasse mitgation factors
AND Carry out a detailed azsesemant (e.g.
dynamic modedling agains: CIBSE TMAS)

{as a proportion of the facads on solar-exposed 7 giazing. 1 may Includs mmmﬂé‘ﬂ =85 8 3
ATSaE Le. (IBMADONS facing Sasl, South, west, and 260% | T “mmmu_ ok = e = -
anyihing in betwesn). Highar proportions of glazing : o 5““'“’“9“"9""‘5 fpacing =00 | 4
aliow higher heat gains Into e space =35% | 4 pecxon: 26 Py =350 2/ 1
#7 Are the dwellinge single aspsct? #14 Do windows & openings
‘Sangle aspect owelings have al openings eI support effective ventilation?
on the same facaga. This rsduces the 3 1 Larger, sflective and =PantF
‘potentiad for venmanon sacume will
Dual aspect | 0 help eissipate heal Single-aapect| o 3
- 568 guidance Dual aspest required 2
Sum of contributing - Sum of mitigating
THIL SCOREE' = factors: s factors:
g i2 biedium m
score >12: score betwsan 8 and 12: score <8:

Ssek design changes to reduce rizk factors
andior incraase mitigation factors

AND Garry out a detailed azsezament (a.g.
dynamic modedling againa: GIBSE TM50)

Enzure the mitigating measurss are rstained.
and that rizk factors do not increase (e.g. in
planning conditiona)

Figure T4.2. GHA overheating scoresheet for Phase 1 - Blocks B & E without noise constraints.
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APPENDIX T5
Blinds mark-up
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Figure T5.1. Block C1, east elevation. Windows that require blinds are marked up in blue (Patel Taylor drawings

23.10.2020).
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Figure T5.2. Block C1, west elevation. Windows that require blinds are marked up in blue (Patel Taylor drawings
23.10.2020).
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Figure T5.3. Block C2, east elevation. Windows that require blinds are marked up in blue (Patel Taylor drawings

23.10.2020).
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Figure T5.4. Block C2, west elevation. Windows that require blinds are marked up in blue (Patel Taylor drawings

23.10.2020).
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Figure T5.5. Blocks C1 & C2, west elevation. Windows that require blinds are marked up in blue (Patel Taylor
drawings 23.10.2020).
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APPENDIX T6
Results of DSY1 without blinds

Table below shows the results of the overheating assessment for the selected dwellings on the sensitive
noise facades in Block C without the use of internal blinds.

Table T6.1: Dwellings TM59 overheating results for DSY1 2020s without blinds

TM59 Criterion TMS9 Criterion
B: Bedroom
A: Hours of
exceedance temperature :
I —— hours >26°C Overal_l compliance
(pass<32) with TM59
% Hours of Hours of
overheating overheating

Bedroom 1 Single 0.12 35.33

C1.1.52B3P Bedroom 2 0.34 36.17 Fail
Living/Kitchen/Dining 0.36 N/A Pass
Bedroom 1 0.00 15.17 Pass
Bedroom 2 0.00 33.83 Fail
C2.11.6 385F Bedroom 3 Single 0.00 33.67 Fail
Living/Kitchen/Dining 0.10 N/A Pass
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Appendix F Whole Life Cycle Carbon Assessment
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ABOUT HODKINSON CONSULTANCY

Our team of technical specialists offer advanced levels of expertise and experience to our clients. We have a
wide experience of the construction and development industry and tailor teams to suit each individual
project.

We are able to advise at all stages of projects from planning applications to handover.

Our emphasis is to provide innovative and cost-effective solutions that respond to increasing demands for
quality and construction efficiency.

This report has been prepared by Hodkinson Consultancy using all reasonable skill, care and diligence and
using evidence supplied by the design team, client and where relevant through desktop research.

Hodkinson Consultancy can accept no responsibility for misinformation or inaccurate information supplied
by any third party as part of this assessment.

This report may not be copied or reproduced in whole or in part for any purpose, without the agreed
permission of Hodkinson Consultancy of Rickmansworth, Hertfordshire.
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Executive Summary

The purpose of this Whole Life Cycle Carbon Emissions (WLCCE) assessment is to demonstrate that the
proposed Cambridge Road Estate development by Cambridge Road (RBK) LLP in the Royal Borough of
Kingston upon Thames, has taken actions to reduce embodied carbon where possible. This is an initial
assessment based on the best available information to date.

The hybrid planning application comprises Plots B, C and E (Detailed) and Plots A, D, F-H, J-N and Q (Outline)
- both are included in this assessment.

Whole Life-Cycle Carbon (WLC) emissions are the carbon emissions resulting from the construction and the
use of a building over its entire life, including its demolition and disposal. They capture a building’s
operational carbon emissions from both regulated and unregulated energy use, as well as its embodied
carbon emissions, i.e. those associated with raw material extraction, manufacture and transport of building
materials, construction and the emissions associated with maintenance, repair and replacement as well as
dismantling, demolition and eventual material disposal. It provides a picture of a building’s carbon impact
on the environment

At this stage of the design a baseline energy model of embodied carbon has been created using generic data
and estimates the total carbon emissions to be 319 kg CO,e/ m? GIA over 60 years, this however does not
account for the operational energy and water use, as per GLA requirements. When these are included the
total emissions are 664 kgC0O,/m? GIA over 60 years.

The proposed development is exceeding both the WLC Benchmark set by the GLA and the Aspirational
Benchmark, thus demonstrating a sustainable design.

A set of high-level observations are set out in the report which could be considered at detailed design stage.
As the GLA guidance is not yet adopted, or the associated methodology consulted upon, these serve to
inform the design team on best practice in the design.
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1.

1.1

1.2

1.3

INTRODUCTION

This Whole Life Cycle Carbon Emissions (WLCCE) Assessment has been prepared by Hodkinson
Consultancy, a specialist energy and environmental consultancy for planning and development,
appointed by Cambridge Road (RBK) LLP.

The purpose of a WLLCE assessment is to demonstrate that the proposed development at
Cambridge Road Estate in the Royal Borough of Kingston upon Thames, has taken actions to
reduce embodied carbon where possible. This is an initial assessment based on the best available
information to date.

This assessment will aim to help the design team understand, at concept design stage, the lifetime
consequences of their design decisions.

2. POLICY AND REGULATIONS

Intend to Publish London Plan (2019)

2.1

2.2

The Panel of Inspectors report into the draft London Plan was published in October 2019. The
Mayor considered the Inspectors’ recommendations and, in December 2019, issued to the
Secretary of State the Intend to Publish London Plan. The Secretary of State responded to this in
March 2020 and the Mayor is now considering the Secretary of State’s response and taking the
steps to finalise the plan.

The following policies are proposed in the Intend to Publish London Plan are considered relevant
to the proposed development and this Statement:

Policy SI 2 Minimising Greenhouse Gas Emissions, states:

‘Development proposals referable to the Mayor should calculate whole life-cycle carbon emissions
through a nationally recognised Whole Life-Cycle Carbon Assessment and demonstrate actions taken
to reduce life-cycle carbon emissions:

Operational carbon emissions will make up a declining proportion of a development’s whole life-cycle
carbon emissions as operational carbon targets become more stringent. To fully capture a
development’s carbon impact, a whole life-cycle approach is needed to capture its unregulated
emissions (i.e. those associated with cooking and small appliances), its embodied emissions (i.e. those
associated with raw material extraction, manufacture and transport of building materials and
construction) and emissions associated with maintenance, repair and replacement as well as
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2.4

dismantling, demolition and eventual material disposal). Whole life-cycle carbon emission assessments
are therefore required for development proposals referable to the Mayor. Major non-referable
development should calculate unregulated emissions and are encouraged to undertake whole life-
cycle carbon assessments. The approach to whole life-cycle carbon emissions assessments, including
when they should take place, what they should contain and how information should be reported, will
be set out in guidance’.

The above policy explains that referable schemes, submitted following adoption of the new
London Plan will be required to carry out a WLCCE assessment. The methodology for
demonstrating compliance is out in draft and will be consulted upon on following publication of
the new London Plan. The draft highlights that project could be required to report at pre-
application, planning and post-completion stages.

This assessment would form a part of the concept design and inform the design and material
choices through the course of the project rather than appear as an afterthought later in the design.

Local Policy: Royal Borough of Kingston Upon Thames

2.6

2.7

2.8

The Royal Borough of Kingston Upon Thames’ Core Strategy document was adopted in April 2012.
The following policies are considered relevant to this Statement:

Policy CS1 - Climate Change Mitigation: All development must be designed and built to make the
most efficient use of resources, reduce its lifecycle impact on the environment and contribute to
climate change mitigation and adaptation by:

> Reducing CO, emissions during construction and throughout the lifetime of the development;
> Building to the highest sustainable design and construction standards;

> Minimising water consumption;

> Using sustainable materials;

> Reducing levels of pollution, air, water noise and light; and

> Planning for increased flood risk.

Policy DM1 - Sustainable Design and Construction Standards: The Council will require all new
residential developments to achieve successively higher levels of the Code for Sustainable Homes
Level category for energy/CO,. New development should minimise air, noise and contaminated
land impacts in line with industry best practice. Development proposals for contaminated land
should include remediation measures. The Council will promote good carbon management by
monitoring CO, emissions to ensure the development is operated within the CO, emissions
standards of the as-built specification and those outlined within the Council’s Sustainable Design
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and Construction SPD. Measures to ensure these standards are maintained will be monitored by
the Council.

Where appropriate, other new build developments over 500 m?are encouraged to achieve higher
levels of the appropriate BREEAM standard.

Since the publication of the Royal Borough of Kingston Upon Thames’ Core Strategy Document in
April 2012, the Code for Sustainable Homes was formally wound down following a technical
housing standard review. This was announced by the Ministerial Statement by Rt. Honourable Eric
Pickles on 25" March 2015 and the Government withdrew the Code for Sustainable Homes on 22"
April 2015.

Guidance Documents

2.11

2.12

Preliminary guidance has been released by the Greater London Authority “Whole Life-Cycle Carbon
Assessments guidance - April 2020”. It outlines how to prepare a WLCCE assessment which should
accompany all referable planning applications in line with London Plan Policy SI 2. This document
is currently out for consultation but has been used and referenced throughout this assessment.

In addition, the following guidance is available to conduct assessments:

BS EN 15978:2011 - Sustainability of construction works. Assessment of environmental performance
of buildings. Calculation method.

ISO 14040:2006 - Environmental management — Life cycle assessment — Principles and framework.

RICS Professional Statement Whole life carbon assessment: 2017 - Whole life carbon
assessment for the built environment.

3. DEVELOPMENT OVERVIEW

Site Location

3.1

The proposed development site at Cambridge Road Estate in the Royal Borough of Kingston upon
Thames is approximately 9 hectares and is located to the immediate south of the A2043 Cambridge

Road and Hawks Road, as shown in Figure 1 below.



OVO
w

3.2

» HODKINSON

Figure 1: Site Location - Map data © 2020 Google

The land use in the immediate vicinity of the site is predominantly residential and of a domestic
suburban character and scale. Cambridge Road Estates was built in the late 1960s and early 1970s
and currently comprises 832 residential homes; Hawks Road Clinic within the northwest of the site;
The Bull and Bush Hotel within the west of the site; and Piper Community Hall within the south of
the site. The site also includes small formal and informal play spaces and ground level car parking
areas.

Proposed Development

33

The proposed development is described as follows:

“Hybrid Outline Planning Application for a mixed use development, including demolition of existing
buildings and erection of up to 2,170 residential units (Use Class C3), 290sqm of flexible office
floorspace (Use Class E), 1,395sqm of flexible retail/commercial floorspace (Use Class E/Sui Generis),
1,250sgm community floorspace (Use Class F2), new publicly accessible open space and associated
access, servicing, landscaping and works.

Detailed permission is sought for access, layout, scale, appearance and landscaping of Phase 1 for
erection of 452 residential units (Use Class C3), 1,250sqm community floorspace (Use Class F2), 290sqm
of flexible office floorspace (Use Class E), 395sqm of flexible retail/commercial floorspace (Use Class
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E/Sui Generis), new publicly accessible open space and associated access, servicing, parking,
landscaping works including tree removal, refuse/recycling and bicycle storage, energy centre and
works (“the Proposed Development”).”

Figure 2 below illustrates the proposed masterplan layout.
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Figure 2: Proposed Masterplan Layout - Patel Taylor (October 2020)

BREEAM

3.5

3.6

3.7

BREEAM New Construction 2018 is being used to assess the commercial units. Thisis an
assessment method to ensure best environmental practice is incorporated in the planning, design,
construction and operation of commercial buildings and the wider built environment.

There are specific credits within BREEAM that aim to reduce the burden on the environment from
construction products by recognising and encouraging measures to optimise construction product
consumption efficiency and the selection of products with a low environmental impact (including
embodied carbon), over the life cycle of the building.

It is anticipated that the BREEAM assessment for the shell only commercial units will seek to
achieve these credits.
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4. WHOLE LIFE CYCLE CARBON EMISSIONS

4.1

4.2

4.3

4.4

4.5

10

ASSESSMENT

Undertaking WLCCE assessments is a way to fully understand and minimise the carbon emissions
associated with building designs over the entire life cycle of the building. This will be done at the
proposed development in order to quantify the carbon dioxide emissions that will be released
from the proposed development, considering not only operational and embodied emissions but
also demolition, construction, and refurbishment/replacement cycles.

The new draft London Plan has proposed a requirement for all new referable developments to
calculate and reduce WLCCE, this is both embodied and operational carbon:

Operational carbon is the energy required to heat and power a building during use;

Embodied carbon is the carbon that is released in the manufacturing, production, and
transportation and construction of the building materials used.

In addition to the two metrics above there are additional life cycle stages that are considered
during WLLCE assessments, these include demolition, end of life and refurbishment/replacement
cycles.

The two metrics (operation and embodied) and the additional life cycle stages, as noted above,
have been included in this but additional information will be required as the design progresses to
ensure the assessment can give valuable results.

Undertaking a WLCCE assessment provides a full overview of the material and building
environmental impacts of a building using science-based metrics (e.g. Global Warming Potential).
It also identifies the overall best combined opportunities for reducing lifetime emissions, and also
helps to avoid any unintended consequences of focusing on operational emissions alone.

A low carbon building is one that optimises the use of resources both to build it and to use it over
its lifetime. The assessment will help the design team understand, at design stage, the lifetime
consequences of their design decisions. This promotes durability, resource efficiency, reuse, and
future adaptability, all of which contribute to life-time carbon reductions.
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5. METHODOLOGY

This is an initial assessment based on the best available information which will need to be updated
as the project progresses. WLCCE assessments are sensitive to changes in design and specification
and therefore detailed design will impact the results as the schemes progress.

As detailed information is not yet available a baseline figure has been determined through the use
of a carbon designer tool available on One Click. The Carbon Designer tool allows very quick
baseline building creation with minimal knowledge about the project and allows optioneering
choices and their impacts easily. Based on this we can provided some high-level observations that
could reduce the embodied emissions.

As the design progresses into the detail stages, the embodied emissions associated with the
development can be developed and refined with bespoke recommendations made. In the interim,
the estimated emissions associated with the operational energy of the development are reported,
with metric of potential methods to alter these during detail design.

Operational Carbon

wn
[, ]

Operational energy is the inputted energy required for all heating and power needs. It can be split
into two variants:

Regulated Emissions - which are assessed using the Government's approved methodology for
Building Regulations Part L compliance, the Standard Assessment Procedure (SAP); and

Unregulated Emissions - energy use as a direct result of user behaviour. This includes cooking,
white goods (fridges, washing machines etc), and plug in electrical loads (televisions, laptops,
lamps etc).

Both of the above elements will be accounted for in this WLCCE assessment. For clarity, as
unregulated energy demands are largely reliant on the behaviour of occupants, they have been
considered a fixed entity in the calculations.

Residential

The estimated energy demand for the residential portion of the development has been calculated
using the Standard Assessment Procedure 2012 methodology. SAP calculates the Regulated
energy demand for residential dwellings.

11
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5.7

5.9

SAP calculations have been carried out for representative dwelling types (for the detailed
component of the development). These encompass ground, mid, and top floor flats and represent
a fair aggregation of the expected unit mix of the development.

In order to calculate the energy demands across the entire scheme, the current accommodation
schedule has been used to extrapolate the results from the modelled units. This has been done for
both the detailed and outline parts of the application.

The Unregulated energy demands for the residential units have been calculated using the
methodology outlined in the SAP 2012 document. This calculates the CO, emissions associated
with appliances and cooking.

Non-Residential

5.10

5.11

The estimated energy demand for the non-residential elements of the development has been
calculated using Simplified Building Energy Model (SBEM) software, using the National Calculation
Method (NCM 2013 Edition). SBEM calculates the Regulated energy demands associated with hot
water, space heating and fixed electrical items, as well as Unregulated energy demands.

Sample SBEM calculations have been carried out on example units of the expected use types for
the Proposed Development. For the outline scheme, these are not fixed, but sample calculations
have been extrapolated in order to gain energy demand estimates for the whole scheme. At
present, these have not been included in the WLLCE assessment. The completion of the SBEM
modelling is not likely to increase the operational carbon of the development as they are being
constructed to a shell only specification.

Embodied Carbon

5.12 Embodied carbon is the sum of Green House Gas (GHG) emissions resulting from the mining,
harvesting, processing, manufacturing, transportation, and installation of building materials.
One Click LCA
5.13  OneClick LCA is the software that has been used to conduct the WLCCE assessment. This is a web

12

based approved tool for WLCCE assessments and design software for buildings and infrastructure.
It consists of a large database of generic and average Life Cycle Indicator (LCl) data, and global
Environmental Product Declaration (EPDs). The most suitable option for each material (where
available) was chosen from the database in OneClick. The material LCl data has been chosen to be
representative of the typical UK supply chain.
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5.14  The OneClick LCA default values for distances travelled to site for the construction materials were
used for each material item. More specific values will be used when the assessment is re-run once
the design of the development has progressed further.

w
=
(1]

The following life cycle stages are included within the assessment as standard:
> Al-A3-Thisincludes all construction materials;
> A4 - This includes all transportation to site;
> A5 - This includes all construction site impacts;
> B3 - B5 - This includes the repair, refurbishment, and replacement of building elements;
> B6 - B7 - Thisincludes use the energy, and water;
> C1-C4-Thisincludes the end of life scenarios for building elements.

5.16 Asnoted above, the One Click Carbon Designer tool has been used to determine the baseline
embodied emissions as a building model is not yet available. As the design develops, we will
update and refine the tool to reflect the quantity and types of materials being used.

Construction Impacts

5.17  Inaddition to embodied carbon in the materials used for construction, GHG emissions will be
created by transportation of materials to site and operation of onsite plant and machinery. These
emissions are typically materially smaller than embedded GHG emissions. Guidance from the
Building Research Establishment (BRE) indicates 1,400 kg of COe per £100,000 of project value.

5.18 The project value has been provided by the Applicant, which would result in construction transport
GHG emissions of 8,265 tonnes of CO.e.

Study Period

5.19  The reference study period (RSP) for domestic projects is 60 years, this is based on the principles
outlined in BS EN 15978: 2011, section 7.3 and the RICS guidance.

5.20 RSPs are fixed to enable comparability between whole life carbon results for different projects. It
ensures that the assessment is representative of typical service life of different building elements.

Data Sources
5.21  The assessment has utilised multiple data sources described above and is based on the level of

detail available at the current stage of design. The following data sources have been used to
complete the WLCCE assessment:

13
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Table 1: Data Sources

Data source

6. GENERAL OBSERVATIONS

Green Infrastructure

6.1

14

It is known that green roofs will be installed, these are considered effective in the reduction of CO,
(when greater than 1000 m? in size) because of their ability to reduce energy consumption of
buildings and sequester carbon in plants and substrate.

The installation of green roofs typically contains less embodied energy than that of traditional roof
systems. Typical roof systems have an expected lifespan of 30 years (RICS Guidance), the
implementation of a green roof extends the roof’s lifetime beyond this.

The landscaping strategy is currently proposed to be a mix of both soft and hard landscaping as
demonstrated in Figure 3. In order to reduce the embodied carbon of the hard landscaping any
demolished concrete should be crushed on-site and potentially used a subbase to reduce the
overall embodied carbon of the landscaping.
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Figure 3: Hard and soft landscaping (Patel Taylor, 2020)

Plants and trees capture and store carbon dioxide emissions from the atmosphere, this is known as
sequestering carbon dioxide emissions. The development proposal increases the available flora
and fauna through a net increase trees and provision of green and brown roofs. Trees have been
included within the One Click Assessment under the ‘carbon sequestration’ section.

Based on research papers by the Natural Environment Research Council Centre for Ecology and
Hydrology (formerly Institute of Terrestrial Ecology) and referenced papers by The Royal Institution
of Chartered Surveyors (RICS). The trees and green and brown roof proposed will sequester an
additional ~26,000 kgCO..

Building Materials

6.6

The construction of the proposed development is likely to be reinforced concrete framed
buildings. The efficient stacking of floor plates will allow for efficiency in design and mitigate the
risk of over engineering and excessive material use.

Building Heights and Form

6.7

Apartment blocks up to 13 storeys high are proposed at Cambridge Road Estate. High-rise
buildings, like those in this proposed development, gain efficiency in the ratio of envelope to gross
floor area because while each floor will typically have a similar amount of facade, the
environmental impact of the roof and ground floor is divided by the number of floors - the more
floors the better in this respect.

15
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6.8

6.9

The avoidance of overly complex building forms and junction designs across the site offers a more
consistent and reliable standard of construction which will assist in air tightness and reducing the
impact of heat loss through thermal bridges.

It is proposed that the developer will engage Countryside Properties as its Construction Manager.
They have a track record of limiting and diverting waste to landfill. In 2018 they diverted 99.4% of
the waste. This means materials are used efficiently. Where possible and safe to do so, recycled
materials are used. These actions reduce the embodied energy of the development.

The Cambridge Road Estate will total around 2,170 new dwellings which is an increase over the
existing number of dwellings on the development. This improves the efficiency of how the land is
used. Efficient land use along with the developer’s record on waste diversion will help to reduce
the embodied energy associated with the development further.

Zero Carbon

6.12

As of 1t October 2016, London Plan Policy requires that all major residential developments are
subject to an additional offset payment to meet a 100% reduction in Regulated CO, emissions to
achieve the standard of Zero Carbon. This payment is made to the local borough’s Carbon
Offsetting Fund and is expected to be allocated to carbon reduction savings elsewhere in the
borough.

As set out in the Energy Statement provided by Hodkinson Consultancy the site is meeting the
Greater London Authority’s (GLA) definition of Net Zero Carbon. Based on this, the operational
emissions can be set as zero for the first thirty years when finalising the assessment once the
design is more progressed.

7. WHOLE LIFE CYCLE CARBON RESULTS

Benchmark Comparison

7.1

The results when compared to the GLA benchmark values are shown in Table 2 below:

Table 2: Whole Life Carbon Baseline (GLA Guidance)

Project WLC Benchmark Aspirational Benchmark
kg CO,/m2GIA kg CO.e/ m2GIA kg CO,e/ m2GIA

Modules Al - A5 264 750 to 850 450 to 500

Modules B - C

55 300 to 400 180 to 240

(excluding B6 and B7)

16
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7.2 It must be noted that no benchmark has been set by the GLA for operational and energy use (life
cycle stages B6-B7) due to insufficient data at present. The results for these have therefore been
omitted from the totals above. The total is therefore 319kgC0O./m? GIA over 60 years.

7.3 When these emissions are included in the calculation the total emissions are expected to be 664
kgCO,/m? GIA over 60 years.

7.4 Itis important to note that baseline data (via the Carbon Designer) has been used for building
elements and no services or external areas have been included in this iteration of the WLLCE
assessment and therefore the comparison to the baseline above is not yet conclusive.

7.5 The proposed development is exceeding both the WLC Benchmark set by the GLA and the
Aspirational Benchmark, thus demonstrating a sustainable design.

Results
7.6 Once all of the data (including the baseline data for embodied energy) was inputted into One Click

LCA, the results for both the outline and detailed applications are as follows:

Table 3: One Click LCA Results

Category Global warming potential Total kgCO.e over 60 years

7.7

Preliminary SAP and SBEM modelling have allowed us to provide a good estimate of the predicted
operational emissions associated with the proposed development.

17
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7.8 As demonstrated in Figure 4 below, categories B6 and BT (operational energy and operational
water use) are the highest contributors to the overall emissions.

80,000,000
70,000,000
60,000,000
50,000,000

40,000,000

kgCO,e

30,000,000
20,000,000

10,000,000

Al-A3 A4 A5 B3 B4 B6-B7 C1-C4

Figure 4: Total kgCO.e - Life Cycle Stages

7.9 The operational energy and water use (B6 and B7) make up 52% of the overall emissions for the
proposed development whilst materials (A1 - A3) make up 37.5% of the overall emissions.

7.10  Of the materials used in the proposed development concrete is expected to emit the most kgCO.e,
followed by metals. A more detailed breakdown is provided in Figure 5 below.

18
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Other resource types
Flooring

Bricks and ceramics
Gypsum, plaster & cement
Glass

Insulation

Doors & windows

Metals
Concrete
Utilities
20,000,000 40,000,000 60,000,000 80,000,000
kgCO,e

Figure 5: Total kgCO2e - Resource Types

8. HIGH LEVEL OBSERVATIONS

8.1 A set of high-level observations are set out below that could be considered as a part of the detail
design post planning.

8.2 These are presented from the perspective of embodied carbon and life cycle only and must be
considered alongside other design considerations by other members of the design team.

> To maximise the opportunities arising from the potential demolition of the existing site, a pre-
demolition audit could be undertaken as part of the Construction Method Statement. This would
identify and quantify the materials to encourage and maximise reuse and recycling.; for example,
all demolished concrete can be crushed on-site and used onsite as hard core, fill, or in
landscaping.

> The future demolition and deconstruction of the development could be considered at the design
stage. Consideration to be given to ways to facilitate dismantling, such as keeping the use of
welding to a minimum (although it is acknowledged this may not always be possible);

19
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> Similarly, a maintenance and repair schedule could also be produced during the design life of
the development to ensure that materials and pieces of equipment are able to remain in situ
during their expected lifespan. This will minimise the need to replace and refurbish and reduce
emissions under life cycle stages C1-C4.

> Using concrete as a finish can reduce the need for other finishing materials. In addition, exposed
areas of concrete can optimise the thermal mass performance. Thermal mass, with adequate
ventilation, can be used to control daytime peak temperatures of a space and therefore reduce or
minimise the need for air-conditioning. The areas where this can be done would need to be
carefully considered. The durability of concrete also offers further potential savings through a
reduction in the need for maintenance and repair (compared to a painted finish for example).

> The transportation of materials from the manufacturing facility to the building site adds to the
carbon of the development. Buying from local sources or utilising off-site manufacturing
processes could help reduce the emissions produced during transportation. There is a balance to
be struck between material transport and processes deployed in their manufacture. As such
details on this cannot be known until the detailed design phase. This review would have impacts
under life cycle A4, emissions from transportation to site.

> Innovative cement mixes are now increasingly available, using a mixture that is 95% ground
granulated furnace slag (GGBS) and 5% as the activator can save up to 90% in emissions. This
cement mixture could be investigated further for use at the appropriate stage, and if suitable
could be used for building elements such as piles, floors, walls, and reinforced foundations. If
implemented this could facilitate the reduction of life cycle stages A1-A3 (materials) quite
significantly.

> The facade is under constant wear from the environment which can lead to frequent repairs and
maintenance. By using durable materials, this not only reduces the cost and frequency of
refurbishment but also reduces the use of material replacement and its associated carbon
footprint.

9.1

20

CONCLUSION

The purpose of this Whole Life Cycle Carbon Emissions (WLCCE) assessment is to demonstrate that
the proposed Cambridge Road Estate development by Cambridge Road (RBK) LLP in the Royal
Borough of Kingston upon Thames, has taken actions to reduce embodied carbon where possible.
This is an initial assessment based on the best available information to date.

The hybrid planning application comprises Plots B, C and E (Detailed) and Plots A, D, F-H, J-N and Q
(Outline) - both are included in this assessment.



9.3

9.5

9.6

Cambridge Road Estate Life Cycle Assessment
Cambridge Road (RBK) LLP October 2020

Whole Life-Cycle Carbon (WLC) emissions are the carbon emissions resulting from the construction
and the use of a building over its entire life, including its demolition and disposal. They capture a
building’s operational carbon emissions from both regulated and unregulated energy use, as well as
its embodied carbon emissions, i.e. those associated with raw material extraction, manufacture and
transport of building materials, construction and the emissions associated with maintenance, repair
and replacement as well as dismantling, demolition and eventual material disposal. It provides a
picture of a building’s carbon impact on the environment

At this stage of the design a baseline energy model of embodied carbon has been created using
generic data and estimates the total carbon emissions to be 319 kg CO2e/ m2 GIA over 60 years, this
however does not account for the operational energy and water use, as per GLA requirements. When
these are included the total emissions are 664 kgCO2/m2 GIA over 60 years.

The proposed development is exceeding both the WLC Benchmark set by the GLA and the
Aspirational Benchmark, thus demonstrating a sustainable design.

A set of high-level observations are set out in the report which could be considered at detailed
design stage. As the GLA guidance is not yet adopted, or the associated methodology consulted
upon, these serve to inform the design team on best practice in the design.
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Appendix G Indicative Energy Centre Layouts (GA /
Section)
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Appendix G Indicative Energy Centre Layouts (GA /
Section)
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