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Executive Summary

This Energy Statement has been prepared by chapmanbdsp on behalf of Venta PropCo 1 Limited (‘the
Applicant’) to support the planning application for the proposed development at Eaton Court, 104-112 Oxford
Road, Reading.

The proposed development will comprise 120 residential dwellings with plant and refuse areas, reception, cycle
storage and access arrangements on the ground floor. There is no provision of commercial floorspace as in the
previous planning application.

The energy strategy for this residential development focuses on providing high quality dwellings and amenity
spaces that are comfortable throughout the year, but with minimal energy consumption and carbon emissions.
The design approach for the scheme follows the energy hierarchy, i.e., ‘demand reduction’, ‘heating
infrastructure’, ‘renewable energy’, to achieve the following Reading Borough Local Plan (2019) target for
major residential developments:

For residential of ten or more dwellings the development will achieve true carbon neutral development on-site.
If this is not achievable, it must achieve a minimum of 35% improvement in regulated emissions over the Target
Emissions Rate in the 2013' Building Regulations, plus a Section 106 contribution of £1,800 per remaining tonne
towards carbon offsetting within the Borough (calculated as £60/tonne over a 30-year period).

Considering the decarbonisation of the grid, SAP 10.2 carbon emission factors have been used for the
assessment as the same are being officially accepted by other planning authorities as well. With latest SAP10.2
factors, the development is able to achieve even higher carbon savings.

This report demonstrates the energy and overheating strategy proposed for the proposed development. The
design approach targets demand reduction measures first, giving priority to optimisation of building fabric to
reduce the need for heating, cooling, and artificial lighting. The objective was to have buildings as energy
efficient as possible before considering any mechanical systems and onsite and offsite measures to deliver low
carbon performance.

The design of the building, together with the MEP systems, and sustainability features have been optimised to
minimise the energy demand. High level of envelope insulation is proposed to ensure heating demand is
minimised; whilst solar coating (low g value) on windows has been proposed to reduce the need for cooling.
Efficient low energy lighting and mechanical ventilation with high rate of heat recovery are implemented
throughout to further reduce energy demand.

A study of district heat networks in proximity of the site was undertaken. The study showed no existing or
foreseen networks although the council has a desire to develop such networks in the future.

The development, however, will include a low carbon communal ASHP heating network serving all domestic
and amenities areas. The communal ASHP energy network will meet the demand for space heating and
domestic hot water. This strategy will provide future resilience to connect to a district heating scheme when
one is made available for connection.

Considering the decarbonisation of the grid and the council’s target for zero carbon developments, the site’s
community network will be fed by air source heat pumps (ASHP) to deliver a solution of heat energy to
residential units each having HIU units for heating and hot water..

With this design approach, the proposed development achieve a 64%, against Part L 2021 carbon emission
target. To meet the zero-carbon target for the remaining carbon emissions will be offset via cash in-lieu
contribution.

T The current energy strategy is targeting to achieve a minimum of 35% improvement in regulated emissions
over the Target Emissions Rate in the 2021 Building Regulations.

The proposed development energy hierarchy

Carbon Dioxide Emissions for the proposed development (regulated)

Tonnes CO2/annum Savings H % Reduction
Part L 2021 Compliant Building 85.4 - -
After energy demand reduction 711 14.3 17%
After heat network / CHP 71.1 0.0 0%
After renewable energy 30.9 30.9 47%
Total 45.2 64%

Annual Shortfall Cumulative Shortfall
(Tonnes CO2) (Tonnes CO2)

Total Target Savings 85.4 -
Shortfall 30.8 924

55,440 -
Table O0-1 Regulated CO: savings & cash in lieu contribution for the development.

Cash in-lieu contribution (£)

Detailed dynamic modelling has demonstrated the optimised design can mitigate overheating in line with Part
O and CIBSE TM59 via an openable window strategy in the first instance and without the use of blinds. Testing
has confirmed that the strategy could mitigate overheating risk sufficiently during a 1in 3-year heatwave that
might occur in the 2020-2040 period (DSY1). This strategy therefore limits the need for cooling and provides a
resilient design for the future that doesn’t rely on occupant control of blinds to be successful.

No. Tested Pass Fail !
Bedrooms 49 49 o
Studios 4 4 o
Living rooms/Kitchens |29 29 0]
Total 82 82 o

Table 0-2 Overheating results for the domestic areas

The acoustic report for the development has highlighted the impact of traffic noise on the South facade and
night club noise on the North facade. The bedrooms facing facades with acoustic restrictions as well as the
dual aspect flats will have windows and balcony doors closed at night and increased provision of ventilation
lates with a packaged refrigerant module though MVHR units, where required.



1 Introduction

This Energy Statement has been prepared by chapmanbdsp on behalf of Venta PropCo 1 Limited (‘the
Applicant’) to support the planning application for full planning permission for demolition and residential use
redevelopment to provide three buildings comprising residential units, one ground floor unit comprising
residential units, plant and refuse areas, reception, cycle storage and access arrangements, and one ground
floor unit comprising residential units, along with amenity space, receptions, cycle storage, servicing bay and
associated landscaping, plant and refuse areas, and access arrangements

The strategy particularly focuses on carbon emissions reduction in line with the adopted Reading Borough
Local Plan guidance. The environmental strategy that describes chapmanbdsp approach to the design process
is illustrated in Figure 1-1. This approach targets to first minimise the energy demand and subsequently apply
energy efficient systems. As a third step, chapmanbdsp recommends to consider renewables (due to their
effectiveness in reducing emissions) prior to relying on other alternatives. The environmental approach
adopted is therefore in line with the adopted Reading Borough energy hierarchy (Figure 1-2): fabric energy
efficiency, on-site low carbon heating and power.

Energy demand has been minimised by implementing passive envelope design strategies; low emissivity glass,
highly insulated windows and walls combined with high level of airtightness. The design also incorporates
features which will provide solar shading to reduce the cooling demand of the development. This ensures that
the whole-house ventilation with minimum fresh air and with high heat recovery efficiency can meet most of
the dwellings’ energy needs and reduce the dependency on active cooling for summer comfort.

Subsequently, the energy strategy considers a site wide community heating network for greater efficiency. The
study of Reading energy network shows that there are no existing or foreseen district energy network available
to connect at this stage of the project.

For future resilience, the adopted centralised low temperature ASHP network strategy will allow for a future
connection to a district network when becomes available via heat exchanger and a single capped off pipe
connection point. Considering the decarbonisation of the grid and lower emission factors for electricity, the
site-wide community network will be fed by a communal air source heat pump network. The reverse cycle heat
pump will provide heating and hot water and has been identified as the most appropriate low carbon
technology for the proposed scheme.

1.1 Software and Modelling Information

The development has been modelled using an approved software package. Stroma FSAP10 was used to
perform the analysis for the domestic assets and Overheating calculations were carried out using IES-VE 2022..

The calculations presented in this report are based on BRE’s SAP 10.2 carbon factors.
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Figure 1-1 chapmanbdsp Environmental Design Approach
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1.2 Development Description

The development site is located at the junction of Oxford Road and Eaton Place, approximately a 10-minute
walk from Reading Train Station.

A Reading Station

3

Figure 1-2 Site Location

The proposed development comprises demolition of existing three storey office and provision of new
residential blocks providing 120 apartments and residential amenity spaces at ground floor fronting Oxford
Road. The proposal constitutes three buildings which will rise between four to six storeys. A total of 14 car
parking spaces -6 No. blue badge for residents and 8 No. for Royal Meteorological Society- will be provided on
the Site. There is provision for bike storage on the ground floor of each residential block.

The area schedule for the proposed uses is as below:

Net Internal Area (m?2)

Residential (Apartments & Lobbies) 7,136




2 Sustainability Drivers

This section outlines the most appropriate set of sustainability targets that the project is required to adhere to.
The following documents have formed an integral part of developing the energy strategy for Eaton Court
development.

2.1 National Planning Policy Framework (NPPF) (2021)

The National Planning Policy Framework (NPPF) sets out the Government’s

0 planning policies for England and how these should be applied. It provides a

Minsiry of Housing, framework within which locally prepared plans for housing and other

ocal Government development can be produced. Planning law requires that applications for
planning permission be determined in accordance with the development plan
unless material considerations indicate otherwise. The NPPF must be taken into
account in preparing the development plan and is a material consideration in
planning decisions. Planning policies and decisions must also reflect relevant
international obligations and statutory requirements.

National Planning Policy Framework

The purpose of the NPPF is to contribute to the achievement of sustainable
development. At a very high level, the objective of sustainable development can
be summarised as meeting the needs of the present without compromising the
ability of future generations to meet their own needs. Achieving sustainable
development means 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) A social 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 accessible services and open spaces that reflect
current and future needs and support communities’ health, social and cultural well-being.

c) An environmental 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.

This statement has been developed in line with NPPF and alongside the suite of documents submitted as part
of this application fulfils the requirements of the NPPF.

2.2 The Building Regulations Approved Document Part L2 (2021)

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

| 48 HM Govemment

Conservation of
fuel and power
APPROVED DOCUMENT

Part L 2021 considers 12 sections which must be satisfied as follows:

Section 1; Calculating the target primary energy rate and target emission rate
The first section of the AD L states that “A new building must be built to a
minimum standard of total energy performance. This is evaluated by comparing
calculations of the performance of the ‘actual building’ against calculations of
the performance of a theoretical building, called the ‘notional building’. This
must be carried out both at the design stage and when work is complete.”

The energy performance of the notional building is described by the Target
Primary Energy Factor (kgCO2/(m2yr)) and by the Target Emission Rate
(kgCO2/(m2.yr)). These two values shall be assessed using a calculation tool in
the approved methodology. This can be either Simplified Building Energy Model
(SBEM) or any other software approved under the Notice of Approval.

Volume 2: Buildings other than dwellings
Requirement LI Conservation of fuel and power
Requirement L2: Onsite generation of electricity
Regulations: 6,22, 23, 24,25, 25A, 258, 26, 26C., 27, 27C.

28,40, 40A. 43 44 and 442A

Section 2: Calculating the building primary energy rate and building emission rate

This section states that the same tool used to assess CO2 emissions shall be used to assess the Target Primary
Energy Rate - TPER, the Target Emission Rate - TER, the Building Primary Energy Rate - BPER, the Building
Emission Rate - BER.

The above shall be assessed before works start using design values and when the work is complete using
figures for the building as built, including any occurred changes and the measured tested air permeability.

At both stages the following must be achieved: BER<TER and the BPER<TPER

Section 3: Consideration of high-efficiency alternative systems

The building regulation asks to analyse the technical, environmental and economic feasibility of using high-
efficiency alternative systems in the building design, before building work starts on a new non-domestic
building. BCB - building control body shall be notified and the output available to be verified.

Regulation 25A of Building Regulation 2010 (consideration of high-efficiency alternative systems for new
buildings) also applies.

Section 4: Limiting heat gains and losses

The section focuses on U-values which shall be assessed using conventions and method set out in BR443, on
Limiting standards for new or replacement elements and Limiting standards for renovated and retained
elements which shall not be less than those specified in tables 4.1 & 4.2. These cover continuity of insulation,
airtightness in existing buildings, limiting the effects of solar gains in summer, limiting heat losses and gains
from building services.

Section 5: Minimum building services efficiencies and controls - general guidance

This section states that for each new fixed building service in a new or existing building, the efficiency shall not
be lower than those stated in section 6 tables. Efficiencies shall be based on the appropriate test standard and
the test data should be certified by a notified body.

Section 6: System specific guidance

This section sets out minimum standards for specific types of building services. These efficiencies are set out
based on documented manufacturers’ test data. Equipment should be designed, specified and installed with
the aim of maximising its efficiency when installed.

Section 7: Air permeability and pressure testing

It is mandatory to meet the minimum standard for air permeability in new buildings. This should be supported
with evidences, in particular that the test equipment has been calibrated using a UKAS-accredited facility. This
shall be reported to the BCB - Building Control Body.

Section 8: Commissioning

Fixed building services must be commissioned with the aim of ensuring that no more fuel and power than
reasonable is used and in-use performance is optimised. A commissioning manager shall be appointed for large
complex buildings and their competency shall meet the minimum requirement set out under CIBSE
Commissioning Code M.

Section 9: Providing information
This section outlines how O+M operations and maintenance instructions log book (compliance with CIBSE TM31
guidance) should be provided to building users/operators.

Section 10;: New elements in existing buildings, including extensions
This guidance covers new or replacement thermal elements (opague envelope, windows, doors, rooflights,
etc.), for extending an existing building (i.e., adding a conservatory, extension, porch, etc.).

Section 11: Work to fabric elements in existing buildings
This is a guidance for renovations of existing elements, making a change of use or any other change that
constitutes a change to energy status in existing buildings.

Section 12: Consequential improvements
This section refers to existing buildings with a total useful area of over 1000 sgm, and it concerns overall
energy efficiency improvement if the proposed work consists of an extension, a provision of fixed building



services for the first time, or an increase in their capacity. Consequential improvements are to ensure that the
entire building complies with part L of Building Regulations.

2.3 Reading Borough Local Plan (2019)

The Local Plan for Reading is the document that contains the policies for how
Reading will develop up to 2036, which is the end date of the plan. It
identifies the amount of development that will take place, the areas and sites
where development is expected to be accommodated, and where it will be
restricted, and sets out policies for how planning applications will be decided.

READING BOROUGH LOCAL PLAN

Adoptad November 2019

A high-level summary of the policies affecting this energy statement follows
next.

s @ Reading
www,reading gov,uk Roecgh Conac
SNeIs

CC2: Sustainable Design and Construction

This policy seeks improved sustainability performance of buildings by setting out BREEAM requirements for
non-residential developments conversions to residential. It also sets out the general principles of sustainability
in new development that applies to both residential and non-residential uses.

Fabric improvements are much more likely to ensure long-term carbon reductions and are generally achieved
at lower cost than on-site generation. Therefore, fabric efficiency should be improved in the first instance.

a

Zero carbon

contribution

Target achieved on-site

On-site low carbon
heating and power

Fabric energy
efficiency

CC3: Adaptation to Climate Change

It identifies measures including building orientation, shading, heating, ventilation, green or brown roofs and
walls, planting and surface water run-off to deal with the effects of climate change. This policy will ensure that
development within the Borough is resilient in the face of climate change.

It is vital that the effects of climate change are considered over the lifetime of a development, especially with
regard to its location and design. If they are not, then the long term sustainability and fitness for purpose of the
development could be compromised.

CC4: Decentralised Energy

This policy requires developers to consider inclusion of decentralised energy infrastructure, increasing the
amount of decentralised energy provision in the Borough. This will help to achieve a shift to sustainable energy
consumption and production and covers a wide range of technologies that reduce dependence on a
centralised network or grid.

CC5: Waste Minimisation and Storage

This policy requires developers to identify measures to minimise the generation of waste and to handle waste
appropriately during the lifetime of a development. It will help to achieve the aims of the Council’s Waste
Minimisation Strategy, as well as to comply with national policy.

EN18: Flooding and Drainage

This policy directs development away from areas that are liable to flood. In areas of lower risk, development
may move forward if it passes the exception test in the NPPF. It also requires major developments to
incorporate Sustainable Drainage Systems (SuDS). This policy will help to protect people and property from
flooding.

H5: Housing Standards

This policy outlines standards for new-build housing, including those for sustainable design and construction.
All new-build housing must be built to the higher water efficiency standard under the Building Regulations. All
major new-build residential should achieve zero carbon homes and all other new-build housing must achieve a
minimum 19% improvement over the 2013 Building Regulations target. This policy will help to deliver high-
quality new homes and achieve Reading’s emissions targets, as well as mitigate the effects of climate change.
Reading’s Climate Change Strategy (Reading Means Business on Climate Change 2013-2020) sets challenging
targets for tackling the Borough’s contribution to climate change, and aims to reduce Reading’s carbon
footprint by 34% by 2020 in comparison to 2005 levels.

One of the Strategy’s strategic principles is that buildings in Reading should be built to high standards of
energy efficiency incorporating on-site renewable energy where possible. Given the scale of residential
development in Reading up to 2036, achieving the aims of the Climate Change Strategy will not be possible
without that development having a minimal impact on carbon emissions. Therefore, the requirement will be
that major new housing is built to zero carbon homes standard.

Where homes are not designed to be carbon neutral, this will mean as a minimum a 35% improvement in the
dwelling emission rate over the 2013 2 Building Regulations plus a contribution of £1,800 per tonne towards
carbon offsetting within Reading (calculated as £60 per tonne over a 30 year period). Where it is proposed to
meet the zero carbon homes requirement in another way, clear evidence should be provided to demonstrate
how it will be achieved at planning application stage.

2 However, the current energy strategy is targeting to achieve a minimum of 35% improvement in regulated
emissions over the Target Emissions Rate in the 2021 Building Regulations.



3 Demand Reduction

This section presents the reduction in CO2 emissions achieved through the implementation of passive design
and fabric improvements in the first instance.

The design approach for Eaton Court development has targeted demand reduction measures first, giving
priority to the optimisation of the building fabric performance to reduce the need for heating, cooling and
lighting. The objective was to maximise efficiency as much as possible and avoid reliance on complex
active/mechanical systems to deliver a low carbon performance.

The focus was to achieve a low energy building rather than just relying on carbon offsetting technologies.
Studies were carried out at early design stages to inform the building envelope in terms of the envelope
thermal performance with regards to airtightness and levels of insulation.

3.1 Passive Design Measures
Passive design measures to reduce energy demand incorporated in the project include:

. Optimised glazing ratios, seeking to maximise daylight and useful solar gain, help mitigate overheating risk
and minimise heat loss.

. Low Emissivity coated glass and low g-value to limit solar gain, whilst also enabling good light
transmittance which contributes to good internal daylight, therefore reducing artificial lighting.

. Efficient double-glazed windows in non-transient spaces including all dwellings; limiting heat loss and
providing winter comfort by reducing internal cold surfaces which can result in a radiative cooling effect.

. Glazing systems mounted in the insulation layer of the facade to limit thermal bridging around the frame.

. Openable windows without permanent restrictors to enable effective natural ventilation and a passive
cooling strategy.

. High levels of thermal insulation for opaque elements, reducing heat loss.

. Thermal bridging mitigated wherever possible to limit heat loss.

. High level of airtightness, reducing heat loss and mitigating drafts

. External solar shading from recessed windows and balcony doors helping to reduce unwanted solar gains.
. External solar shading through the slab level projections (balconies)

. Maximised passive ventilation potential in residential.

3.1.1 Building Fabric
The proposed and target fabric performance for the proposed development areas of the development is

presented in the table below.

Proposed development

Parameters Part L 2021

Requirement

Proposed Targets

External walls W/m2K 0.18 0.15

Either fully filled cavity with sealed
- edges or of solid construction and
heated corridors

Party walls between
dwellings and corridors

Exposed & ground floors W/m2K 0.13 0.12

Proposed development

Parameters Part L 2021

Requirement

Proposed Targets

Exposed roof W/m2K omn omn
Balcony build-up W/m2K 0.13 0.12
Dwelllngs_ floor to W/m2K 02 012
commercial

U-value W/m2K 1.2 1.2

0.35

Window g-value - 0.63 0.28 for kitchen/living
(glazing spaces balcony doors
& frame)

Light 70% and 65%

transmittance kitchen/living

Thermal bridging average

(y-value) 0.05

m3/m2.hr

@50Pa 5 2

Air permeability rate

Table 3-1 - Fabric performance of the proposed development development

3.2 Active Design Measures

Following from the passive measures that deal with fabric losses and gains balance, energy efficiency (active)
measures have also been proposed to further reduce energy demand. All dwellings will be provided with a high
efficiency whole-house mechanical ventilation with minimum fresh air and very high heat recovery rate. The
following is proposed:

. Low energy lighting throughout including the use of LEDs

. Mechanical ventilation with heat recovery (MVHR) providing constant fresh air whilst preheating incoming
air with outgoing warm air, reducing the need of space heating.

. Metering and sub-metering to monitor energy use by type and by dwelling, enabling energy management
and occupant behavioural changes.

Artificial lighting uses low-energy light fittings and efficient lighting controls that include presence/absence
detection and daylight linked dimming, where appropriate. Domestic hot water (DHW) will be supplied to each
apartment via Heat Interface Unit (HIU) from the main central system with supplementary electric immersion as
a boost controlled on a timer to raise the temperature.



4 Heating Infrastructure

A study of district heat networks in proximity of the site was undertaken. The study showed no existing or
foreseen networks although the council has a desire to develop such networks in the future.

Eaton Court development will be provided with a communal ASHP heat network served by a central energy
centre which has the following advantages:

. Future connection to area-wide district heating scheme for energy sharing and network expansion.
Service sleeves will be provided for future connections.

. Future installation of advanced technology for demand side response and integration of smart
technologies.

4.1 Future Proofing
The proposal for this development includes an energy centre with community heating network which could be
connected to zero carbon heat generators or district network in the future.

2050 is 30 years away, during which time the energy landscape could evolve significantly, especially when the
rates of change are considered.

The Government’s ‘Clean Growth Strategy’ report, produced to support ‘Climate Change Act’ commitments,
declares that technological breakthroughs that will help deliver the carbon budgets and targets cannot be
exactly predicted. The ‘pathways’ illustrated in the strategy are based on current technologies. For buildings,
the proposals include the following:

. Virtually zero carbon electricity grid by 2050

. Smart electricity grids

. Low carbon sources of heating through district heating
. Hydrogen fuel for heating

Advancements in existing and emerging technologies are accelerating, resulting in even further synergies and
discoveries. The rate, as well as the nature and magnitude of change are expected to increase. Building level
technologies which will be available to facilitate zero carbon operation cannot be exactly predicted now.

However, it is likely that when the Government achieves these targets, then this development will be plugged
into a zero-carbon infrastructure. It is envisaged that any residual carbon will be mitigated by the building level
technology available at that time.



5 Renewable Energy

At an early stage, a holistic review of low and zero carbon technologies was undertaken factoring in a wide
range of factors that influence their successful design and operation. A summary of the low and zero carbon
matrix that can be found in Appendix 8.2 which considers the following:

e Current and future planning policies/aspirations

e Opportunities of the site and energy demand/profile of the development
e Practical implementation considerations

e Installation and maintenance issues

e Implications for internal arrangement and space allocation, infrastructure and site layout
e  Public acceptability

e Environmental and visual impact

e Deliverability

e Security and availability of fuel supply

e Capital and life cycle costs, payback and grants

e Carbon contribution and cost per CO2 saving

e |nteractions of the technologies with one another.

5.1 Low and Zero Carbon Technologies

Air Source Heat Pump (ASHP)

A feasibility study for various LZC technologies established that considering the decarbonisation of the grid,
SAP10.2 factors and emerging technologies, a reverse cycle air source heat pump (ASHP) would be the most
appropriate low carbon technology for the development.

The feasibility table is appended in Appendix 8.3.

5.2 Renewable Energy Results

Communal ASHP is proposed for the Eaton Court development energy strategy to provide a site-wide carbon
emission reduction of 54.6 tonnes of CO». The strategy is based on a centralised servicing concept of heating
via Air Source Heat Pumps (ASHP).

Ventilation system Balanced with heat recovery (MVHR)
SFP 0.6W/I/s
Efficiency 90%

Heating Communal Air Source Heat Pump
Domestic Hot Water COP 2.1

Cooling MVHR with refrigerant module
Lighting luminaire

(Im/circuit watt) N/A

Occupancy control N/A

Low energy lights % 100%

Table 5-1 below shows the expected carbon emissions at the ‘Renewable Energy’ stage for the proposed
development.

Regulated carbon dioxide savings for the proposed development

(Tonnes CO2 per annum) (%)
Savings from demand reduction 14.3 17%
Savings from CHP 0 0%
Savings from renewable energy 40.3 47%
Cumulative on-site savings 54.6 64%

Table 5-1 Proposed development CO. emissions after the green stage of the energy hierarchy

5.3 Carbon Offsetting

For residential developments of ten or more dwellings, the Reading Borough Local Plan (2019) requires the
development to achieve true carbon neutral development on-site. If this is not achievable, it must achieve a
minimum of 35% improvement in regulated emissions over the Target Emissions Rate in the 2013 Building
Regulations, plus a Section 106 contribution of £1,800 per remaining tonne towards carbon offsetting within
the Borough (calculated as £60/tonne over a 30-year period).

Cumulative Shortfall
(Tonnes CO2)

Annual Shortfall
(Tonnes CO2)

Total Target Savings 85.4 -
Shortfall 30.8 924
Cash in-lieu contribution (£) 55,440 -

Following the implementation of the energy hierarchy, the estimated carbon shortfall for residential is 30.8
tCO2/year.

The estimated carbon offset payment for this development is £55,440.




6 Overheating Risk Analysis b. 55dB Larmax, more than 10 times a night (between 11pm and 7am).

2. Pollution: Buildings located near to significant local pollution sources should be designed to minimise the

6.1 The Good Homes Alliance Early Stage Overheating Risk Tool intake of external air pollutants

The Good Homes Alliance (GHA) Early Stage Overheating Risk Tool was used early in the design process to 3. Security: When determining the free area available for ventilation during sleeping hours, only the
identify potential overheating risk. The completed tool can be found in section Error! Reference source not proportion of openings that can be opened securely should be considered to provide useful ventilation.
found. It concluded that a further detailed assessment was required for the Site. This particularly applies in the following locations, where openings may be vulnerable to intrusion by a

casual or opportunistic burglar.

6.2 National Policy 4. Protection from falling: Openings which are intended to be open for long periods to reduce overheating
risk might pose a higher risk of falls from height. Only the proportion of openings which can be opened
with a very low risk of occupants falling from height should be considered to form part of the overheating

6.2.1 Approved Document O: Overheating Mitigation (2022) mitigation strategy

ADO took effect on 15 June 2022 for use in England and applies to all new

. . . . L 5. Protection from entrapment.
residential developments, i.e., dwellings (houses and flats), school or similar P

188 114 Gvararan establishments where people sleep on the premises, residential colleges, hall
of residences and other student accommodation, and living accommodation
The Bulding Regulations 2010 for children aged 5 years and older. 6.2.2 CIBSE TM59: Designh Methodology for the Assessment of Overheating Risk in Homes (2017)
Overheating . . . .
To demonstratg ComP"ance using the dynamic thermal modelling method, Residential areas of the proposed development are assessed against the CIBSE
APPROVED DOCUMENT all of the following guidance should be followed: Design meIhc;dologhy ftz_r the $8Z TM59: Design Methodology for the Assessment of Overheating Risk in Homes
’ H H 1 1 assessment ot overneatin . . . . . . .
1. CIBSE’s TM59 methodology for predicting overheating risk. Fisk in homes ) criteria. This uses an adaptive approach in which occupants’ thermal comfort is

Requirement OF Overheating mitigation
Regulations 408

affected by their experience over the previous days.

2. Additional limits on the use of CIBSE’s TM59 methodology for the 1 TM59:2017 -

openings’ schedule as per Table 6.1. An additional criterion is assessed at night. This criterion assesses whether

night-time temperatures will be greater than 26°C - the temperature above
which sleep disruption is likely to occur.

3. Acceptable strategies for reducing overheating risk, such as fixed
2021 edition — for use in England shading devices, glazing design, building design and shading provided by
adjacent permanent buildings, structures or landscaping.

=
Although internal blinds and curtains provide some reduction in solar gains,

they should not be taken into account when considering whether
requirement O1 has been met.
Foliage, such as tree cover, can provide some reduction in solar gains. However, it should not be taken into
account when considering whether requirement O1 has been met.

Day-time: 8 to 23 hrs
I Start to open when the internal temperature exceeds 22 C.

Assessment Criteria Target / acceptable deviation

1. Be fully open when the internal temperature exceeds 26 C.

1. Start to close when the internal temperature falls below 26 C. Living rooms, kitchens, bedrooms & studios 3% of occupied hours during May -September

V. Be fully closed when the internal temperature falls below 22 C. e, ’
Criterion A | Frequency of occupied hours when AT >1°C <110 hrs for bedrooms & studios

Night-time: 23 to 8 hrs (Internal temperature vs external running <59 hrs for living rooms

a) At night (11pm to 8am), openings should be modelled as fully open if both of the following apply: mean)

I The opening is on the first floor or above and not easily accessible.

1. The internal temperature exceeds 23°C at 1lpm. Bedrooms & studios: 1% of annual hours from 10pm to 7am,

b) When a ground floor or easily accessible room is unoccupied, both of the following apply: Criterion B | Frequency of occupied hours when operative i

l. In the day, windows, patio doors and balcony doors should be modelled as open, if this can be done temperature > 26 °C <32 hrs for bedrooms & studios

securely, following the guidance in paragraph 3.7 below.
Il. At night, windows, patio doors and balcony doors should be modelled as closed. Table 6-2 CIBSE TM59 assessment criterion
c) An entrance door should be included, which should be shut all the time.

Table 6-1 Schedules for window opening when using dynamic thermal modelling to satisfy ADO.

Requirement O1is met in a new residential building if the building’s overheating mitigation strategy for use by
occupants takes account of all of the following:

1. Noise at night: Windows are likely to be closed during sleeping hours if noise within bedrooms exceeds
the following limits:

a. 40dB LaeqT, averaged over 8 hours (between 1lpm and 7am).
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Figure 6-1 Adaptive Summer temperature example for London DSY

6.3 Measures to mitigate overheating risk and reduce cooling demand

As part of the drive to mitigate overheating and reduce cooling demand, the design team prioritise passive
measures first in order develop a successful overheating mitigation strategy.

The proposed approach is summarised in the following table.

Overheating mitigation strategy -
Steps

Minimise internal heat generation
through energy-efficient design

Proposed development

e Low energy lighting specified throughout with the inclusion of
presence detection, where feasible.

e Availability of natural light is maximised to discourage the use of
artificial lighting.

e Energy Efficiency appliances are proposed along with guidance
to occupants via the Building/Home User Guides

e Communal pipework will be insulated to mitigate distribution
losses

Overheating mitigation strategy -

Proposed development

Steps
mode.

e Enhanced ventilation and compliance cooling is provided to
rooms where noise restrictions apply and/or rooms with high
solar gains due to orientation.

Reduce the amount of heat entering a
building in summer through
orientation, shading, albedo,

fenestration, insulation and green | « Optimised glazing areas to limit solar gain.
roofs.

e Building fabric has high levels of insulation and good levels of
airtightness limiting heat ingress.

e Recessed glazing to provide solar protection.
e Solar control glazing to limit solar gain.

e Measures have been implemented without the use of blinds
therefore providing a resilient solution that doesn’t rely on
human intervention to be successful.

Passive ventilation . . . . .
e Natural daytime and night-time ventilation enabled via openable

windows and balcony doors. The window control assumptions
are listed in Table 6-1.

e High thermal mass of the slab and facade structure stabilises
daytime internal temperature fluctuations.

Mechanical ventilation - . .
e Standard Part F ventilation rate provided by a mechanical

ventilation with heat recovery system under summer bypass

Table 6-3 The overheating mitigation strategy.

The well insulated envelope combined with openable windows provide the potential for very effective daytime
and night-time natural ventilation with high level of occupant air flow control. This will be complemented by a
combination of MVHR and packaged refrigerant module. All systems within the dwellings will be compliant
with Building Regulations Part F and CIBSE guidelines. Residential ventilation will be provided beyond Building
Regulations standards in a number of dwellings in order to provide adequate ventilation in order to mitigate
overheating.

The orientation of the building, facade details and surrounding context contributes to provide self-shading and
minimise direct solar radiation. Detailed overheating analysis has been carried out using IES-VE 2022 for the
residential units and is detailed in the following sections.

6.4 Detailed Overheating Risk Analysis - Assumptions & Results

In line with the initial outcome of The Good Homes Alliance Early Stage Overheating Risk Tool and in line with
the national policy, detailed overheating analysis was undertaken for the proposed Site. For the purpose of the
study, the following assessment methods were followed:

. Residential areas - Approved Document Part O: Overheating (2022) and in line with CIBSE TM59 Design
methodology for the assessment of overheating risk in homes (2017)

Overheating assessments have been completed for a representative sample of room spaces across the site.
Overheating analysis has been carried out using dynamic simulation modelling software as modelled in IES-VE
version 2022. This software tool is fully compliant with the CIBSE Applications Manual 11: Building Energy and
Environment Modelling.

The following assumptions have been made in the detailed overheating analysis:

. The building orientation is largely fixed by the constraints of the site and its proximity to the nearby road
network. The surrounding buildings have been modelled to consider the over-shading from the
neighbouring buildings. Trees are conventionally excluded from the dynamic thermal model.

. The model has been built to reflect the proposed layouts of high risk zones (kitchen, living and dining
(KDL) zones, bedrooms and studios, particularly those with south and west exposure).

. The weather file that has been used for the overheating assessment is CIBSE London Heathrow DSY1 for
2020s, high emissions, 50% percentile scenario.

. Occupancy patterns and internal gains for the domestic areas are prescribed by the CIBSE TM59
methodology.

. From the noise assessment undertaken for the site, it is understood that there may be road traffic noise to
the south facade of Building 1 as well as night club noise to the west facade of Building 3. Therefore, on
these facades, closed windows/ balcony doors for bedrooms have been assumed during the night as a
minimum Part O requirement. The minimum (Part F) mechanical ventilation is provided to all units,
However, the dwellings affected by the noise and dual aspect dwellings are provided with enhanced
mechanical background ventilation rates with a refrigerant module MVHR.

10



Figure 6-2 Model image of Eaton Court development

6.5 Overheating Results

The results in Table 6-5 show that all rooms meet the recommended level of summer comfort for DSY1.

No. Tested Pass  Fail !
Bedrooms 49 49
Studios 4 4 0]
Living rooms/Kitchens 29 29 0
Total 82 82 (0]

Table 6-5 Overheating results for the residential areas

The acoustic report for the development has highlighted the impact of traffic noise on the South facade of
Building 1 and night club noise on the West facade of Building 3. These rooms will have windows and balcony
doors closed at night and increased provision of ventilation lates with a packaged refrigerant module though
MVHR units, where required.

An initial overheating study that was conducted taking into account the acoustic restrictions and assuming the
minimum MVHR ventilation rates (Part F) showed that a percentage of bedrooms and kitchens fail to pass
overheating (see Appendix 8.2).

The full results of the overheating analysis can be found in Appendix 8.2.
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7 Conclusions

The energy strategy for Eaton Court targeted demand reduction measures first, giving priority to optimisation
of building fabric to reduce the need for heating, cooling, and artificial lighting. The objective was to have
buildings as energy efficient as possible without relying on overly complicated systems or technologies to
deliver low carbon performance. The aim was to achieve a low-energy building without relying on carbon
offsetting technologies only.

The design team has put considerable effort in optimising the fabric of the building envelope and in
implementing other energy demand reduction measures so that the provision of a communal heating system
provides significant reduction in overall carbon emissions. A Communal ASHP system for heating and hot
water supply has been proposed to offset carbon emissions in order to meet and exceed the minimum
requirements set out in the Reading Plan. To meet the zero-carbon target for the development the remaining
carbon emissions will be offset via offsite measure and secured by a cash in lieu contribution.

The proposed development achieve an improvement of 64% over the Part L 2021, exceeding the minimum
policy criteria of 35% improvements in regulated carbon emissions over the Part L 2021 target.

Detailed dynamic modelling has demonstrated the optimised design can mitigate overheating in line with Part
O and CIBSE TM59 via an openable window strategy in the first instance and without the use of blinds. Testing
has confirmed that the strategy could mitigate overheating risk sufficiently during a 1in 3-year heatwave that
might occur in the 2020-2040 period (DSY1). This strategy therefore limits the need for cooling and provides a
resilient design for the future that doesn’t rely on occupant control of blinds to be successful.

The acoustic report for the development has highlighted the impact of traffic noise on the South facade of
Building 1 and night club noise on the West facade of Building 3. The bedrooms facing facades with acoustic
restrictions as well as the dual aspect flats will have windows and balcony doors closed at night and increased
provision of ventilation lates with a packaged refrigerant module though MVHR units, where required.
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8 Appendices

8.1 Good Homes Alliance (GHA) Early Stage Overheating Risk Tool

EARLY STAGE OVERHEATING RISK TOOL verson1.0 suy201

This tool provides guidance on how to assess overheating risk in residential schemes at the early stages of design. It is specifically
a pre-detail design assessment intended to healp identify factors that could contribute to or mitigate the likelihood of overheating

The questions can be answered for an overall scheme or for individual units. Score zero wherever the guestion does not apply:
Additional information is provided in the accompanying guidance, with exam;

Find out more information and download accompanying guidance at goodhs

ples of sconng and advice on nest steps.

s Ao -1n-rer-he

Y HCTOS UG THE K000 0F VRHHTHG

Geographical and local context

#1 Where is the South east 4
scheme in the UK? Northam E Scotland & NI | 0 4..
See guidance for map =

Rest of England and Wales 2

| #8 Do the site surroundings feature significant

#2 Is the site likely to Central London (see guidance) | 3

I““ an Urban Heat Grir London, Manchester, Bham | 2 3
ol oAl Other cities, towns & cense sub-
See guidance for details e 1

bluafgreen infrastructure?

Proxamity to green spaces and lange waler bodies has

beneficial etfacts on locel temperstures; as guedance, this 1
wiould require at least S0°: of surroundings within & 100m

radius to be bluesgresn, of & rural context

Site characteristics  s0ST  cASE
#3 Does the site have Day - reasons to keep al

barriens to windows windows closed
apening? Day - barriers some of the
- NodsesdAcoustic nsks time, or for some windows 4

- Poor air quatityemeliz 8.3 | ©.9. on quiet side

meaf tactory or car park or
vary busy road Might - reasons to keep all r

- Security risksicrime windows
- Adjacent to heat rejection Might - bedroom windows 0K 5
plant to open, but other windows 4

are likely to stay closad

suraces within 10m of the schams

#10 Does the site have existing tall trees or buildings

#8 Are immediate surrounding surfaces in majority

pale in colour, or bluafgreen?

Lighter surfaces reflect more heat and absorb keas so their 1
temperatures remain lower; consider horizontal and vertical

that will shade solar-exposed glazed areas?
Shading onto east, south and west fecing areas can reduce
sodar gaing, but may atso raduce deylght levels

Scheme characteristics and dwelling design

# Are the dwellings flats?

Flats often combine a number of faciors

contributing to overheating risk e.g. dwelling size, heat
gains fwom surmownding aress; other dense and enclosed 8 3
dwellinga may be similarly affected - see guidance for
axamples

| #11 Do dwellinge have high exposed thermal mass

AND a means for secure and quiet night ventilation?

Thermal mass can help siow down temperature nses, but it 1 [ =
can also cause properties to be skower 1o cool, 50 nesds to be

used with care - see guidance

#5 Doas the scheme have community heating ?

I.e_ with hot pipework operating during summer, especially in 3 | —
internal areas, leading to hest gains and higher temperatwes

#12 Do floor-to-ceiling heights allow
ceiling fans, now or in the future?
Higher cellings increass stratification and air
mavement, and ofter the potential for ceiling fans| = 2B6m 1

Solar heat gains and ventilation

#6 What is the estimated average glazing
ratio for the dwellings?

(23 a proportion of the tecade on solar-exposed =50% | 7
areas Le. onentations tecing east, south, west, and ?
anything in between). Higher proportions of glazing

aliow hi gher heat gains into the space =35% | 4

#T Are the dwellings single aspect? _wdfs\r cASE

| #13Is there useful external shading?

[ #1a Do windows & apenings

Single aspect dwellings heve &l openings
on the same facade. This reduces the Single-aspect | 3
potentisl for ventilation Dual ol o 3

Shading should apply o solar exposad (EXSA)

sbove, facade articulation etz. See guidance on
*full® and “past®. Scorng depends on glazing
proportions &s per #6

suppaort effective ventilation?
Larger, eftectve and
sacure openings will .
help dissipate heat Single-aspact
- g8 guidance [

minimum
Dual aspect | "®Juired | 5

TOTALSCORE |29 | = S“““"”‘?EQ‘&QTS Eﬂ

— Sum of mitigating IEI
minus =
factors:

.

score =12 score between 8 and T2: score <f:

Incorporate design changes to reduce risk Seek design changes to reduce risk factors Ensura the mitigating measuras are retained,
factors and increase mitigation factors. andior increase mitigation factors and that risk factors do not increase (e.g. in
AND Carry out a detailed assessment (a.g. AND Carry out a detailed assessment (B.g. planning conditions)

dynamic modelling against CIBSE TMSE) dynamic modeliing against CIBSE TMSE)

8.2 Overheating Analysis for LHR DSY1, DSY2 & DSY3

Building 1& 2 - Level 02

Building 1& 2 - Level 03

Building 1& 2 - Level 04

Building 2 & 3 - Level 05

Building 3 - Level 06

Figure 8-1 IES model, detailed views of assessed typical floors
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Apartment No.

Room Reference

Max. %
Exceedable
Hours

Criterion 1:
Hours
Exceeding
Comfort
Range

Max
Exceedable
Night

Criterion 2:
Number of
Night Hours
Exceeding 26
°C for

Bedrooms.

o Criterion 2:
. Criterion 1: Max N of
MRS /el Exceedable Night Hours
Apartment No. Room Reference Exceedable Exceeding Night E ding 26
Hours Comfort 19 oxcee ng
Hours C for

Bedrooms.
KDL-2bed 6 3 3 - - Pass
BDI1 6 3 1.3 32 20 Pass
FLAT4_FLO6_BLD3 | BD2 6 3 1.5 32 13 Pass
KDL-2bed 6 3 2.9 - - Pass
BD 6 3 1.2 32 14 Pass
FLAT5_FLO6_BLD3 | BS 6 3 1.6 32 22 Pass
KDL-2bed 6 3 2.9 - - Pass
BD 6 3 1.4 32 16 Pass
FLAT6_FLOG_BLD3 KDL-1bed 6 3 2.6 - - Pass
BD 6 3 1.4 32 16 Pass
FLAT/_FLO6_BLD3 KDL-Tbed 6 3 2.8 - - Pass
BD 6 3 1.5 32 14 Pass
FLAT8_FLO6_BLD3 BS 6 3 1.6 32 22 Pass
KDL-2bed 6 3 2.7 - - Pass

Table 8-1 Overheating results for the Bedrooms, Living areas and Kitchens for DSY1 London Heathrow Airport

BD1 2 3 0.4 32 32 Pass
BD2 2 3 1 32 17 Pass
FLATI_FLOZ_BLD1 BD3 2 3 1 32 21 Pass
KDLp6 2 3 1.9 - - Pass
BD 3 3 1.5 32 31 Pass
FLAT2_FLO3_BLDI KDL-1bed 3 3 2.5 - - Pass
BD 3 3 1.6 32 29 Pass
FLAT3_FLO3_BLDI1 BS 3 3 1.6 32 26 Pass
KDL-2bed 3 3 2.4 - - Pass
BD 3 3 1.3 32 26 Pass
FLAT4_FLO3_BLD1 BS 3 3 1.7 32 32 Pass
KDL-2bed 3 3 2.4 - - Pass
BD 3 3 1.3 32 16 Pass
FLAT6_FLO3_BLD1 KDL-1bed 3 3 2.5 - - Pass
Studio_FLO3_BLD1 SD 3 3 1.2 32 16 Pass
Studiol FLO3 BLD1 | SD 3 3 1.5 32 16 Pass
Studio2 FLO3 BLD1 | SD 3 3 1.2 32 16 Pass
BD1 4 3 1.1 32 31 Pass
FLAT2_FLO4_BLD1 BD2 4 3 1.4 32 27 Pass
BS 4 3 1.6 32 28 Pass
KDLp5 4 3 3 - - Pass
BD1 2 3 1.7 32 16 Pass
BD2 2 3 1.7 32 16 Pass
FLATI_FLO2_BLD2 BS 2 3 1.8 32 19 Pass
KDL-3bed 2 3 2.9 - - Pass
Studiol FLO2 BLD2 | SD 2 3 1.2 16 16 Pass
BD1 4 3 1.8 32 15 Pass
FLAT3_FLO4_BLD2 | BD2 4 3 1.4 32 13 Pass
KDL-2bed 4 3 3 - - Pass
BD 4 3 1.7 32 16 Pass
FLAT9_FLO4 BLD2 I"/B qped 2 3 26 - - Pass
BD1 4 3 1.7 32 15 Pass
FLAT8_FLO4_BLD2 BD2 4 3 1.3 32 13 Pass
KDL-2bed 4 3 2.8 - - Pass
BD 5 3 1.5 32 16 Pass
FLAT5_FLO5_BLD2 BS 5 3 1.9 32 13 Pass
KDL-2bed 5 3 3.0 - - Pass
BD 5 3 1.3 32 15 Pass
FLATS_FLOS_BLD2 KDL-1bed 5 3 2.9 - - Pass
BD 5 3 1.3 32 16 Pass
FLATG_FLOS_BLD2 KDL-1bed 5 3 2.8 - - Pass
BD 5 3 1.3 32 14 Pass
FLAT7_FLO5_BLD2 BS 5 3 1.6 32 13 Pass
KDL-2bed 5 3 2.6 - - Pass
BD 5 3 1.3 32 17 Pass
FLAT8 FLOS BLD2 "B qpeg 5 3 2.7 32 - Pass
BD1 5 3 1.5 32 14 Pass
FLAT1_FLO5_BLD3 BS 5 3 1.7 32 22 Pass
KDL-2bed 5 3 2.8 - - Pass
BD 5 3 1.3 32 20 Pass
FLAT2 FLOS BLDS "B Jped 5 3 2 - - Pass
BD 5 3 1.3 32 20 Pass
FLATS_FLOS_BLDS3 KDL-1bed 5 3 2.3 - - Pass
BD2 5 3 1.3 32 14 Pass
FLAT4_FLO5_BLD3 | BS 5 3 1.5 32 22 Pass
KDL-2bed 5 3 2.7 - - Pass
BD 5 3 1.2 32 14 Pass
FLAT5_FLO5_BLD3 BS 5 3 1.6 32 22 Pass
KDL-2bed 5 3 2.9 - - Pass
BD 5 3 1.4 32 17 Pass
FLAT6_FLOS_BLD3 KDL-1bed 5 3 1.8 - - Pass
BD 5 3 1.4 32 19 Pass
FLAT7_FLOS BLD3 I"/B Jped 5 3 24 - - Pass
BD 5 3 1.6 32 14 Pass
FLAT8_FLO5_BLD3 BS 5 3 1.6 32 22 Pass
KDL-2bed 5 3 2.7 - - Pass
BD1 6 3 1.6 32 13 Pass
FLATI_FLO6_BLD3 g5, 6 3 1.5 32 32 Pass

e . Criterion 2:

3 CrirErem Max Number of

Max, % Hours . Exceedable Night Hours

Apartment No. Room Reference Level Exceedable Exceeding Night E ding 26 Result
Hours Comfort '9 oxcee ng
Hours C for

Bedrooms.
BD1 2 3 1.4 32 67 Fail
BD2 2 3 1.7 32 32 Pass
FLATI_FLOZ_BLD1 BD3 2 3 1.7 32 39 Fail
KDLp6 2 3 3.3 - - Fail
BD 3 3 2.3 32 67 Fail
FLAT2 FLO3_BLDl /P Tped 3 3 3.7 - - Fail
BD 3 3 2.3 32 62 Fail
FLAT3_FLO3_BLD1 BS 3 3 2.3 32 60 Fail
KDL-2bed 3 3 3.6 - - Fail
BD 3 3 2.1 32 59 Fail
FLAT4_FLO3_BLDI1 BS 3 3 2.3 32 68 Fail
KDL-2bed 3 3 3.7 - - Fail
BD 3 3 2.0 32 23 Pass
FLAT6_FLO3_BLDI KDL-1bed 3 3 3.8 - - Fail
Studio_FLO3_BLDI1 SD 3 3 1.9 32 23 Pass
Studiol_FLO3_BLD1 | SD 3 3 2.1 32 22 Pass
Studio2_FLO3 BLD1 | SD 3 3 2.0 32 23 Pass
BD1 4 3 1.7 32 62 Fail
FLAT2_FLO4_BLD1 BD2 4 3 2.2 32 67 Fail
BS 4 3 2.2 32 67 Fail
KDLp5 4 3 4.1 - - Fail
BD1 2 3 2.3 32 22 Pass
BD2 2 3 2.2 32 23 Pass
FLATI_FLO2_BLD2 54 2 3 23 32 30 Pass
KDL-3bed 2 3 4.0 - - Fail
Studiol _FLO2 BLD2 | SD 2 3 2.0 32 23 Pass
BD1 4 3 2.3 32 22 Pass
FLAT3_FLO4_BLD2 BD2 4 3 2.1 32 20 Pass
KDL-2bed 4 3 4.1 - - Fail
BD 4 3 2.3 32 23 Pass
FLAT9_FLO4_BLD2 KDL-1bed 4 3 4.0 - - Fail
BD1 4 3 2.2 32 23 Pass
FLAT8_FLO4_BLD2 | BD2 4 3 2.0 32 21 Pass
KDL-2bed 4 3 4.0 - - Fail
BD 5 3 2.1 32 23 Pass
FLATS5_FLO5_BLD2 | BS 5 3 2.3 32 20 Pass
KDL-2bed 5 3 3.8 - - Fail
BD 5 3 2.0 32 22 Pass
FLATS_FLOS_BLD2 KDL-1bed 5 3 3.4 - - Fail
BD 5 3 2.0 32 23 Pass
FLAT6_FLOS_BLD2 /5 5peq 5 3 3.9 - - Fail
BD 5 3 2.0 32 22 Pass
FLAT7_FLO5_BLD2 | BS 5 3 2.2 32 20 Pass
KDL-2bed 5 3 3.9 - - Fail
FLAT8_FLO5_BLD2 | BD 5 3 2.0 32 24 Pass
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Criterion 2:
Max Number of
Exceedable Night Hours
Night Exceeding 26

°C for

Bedrooms.

Criterion 2:
Max Number of
Exceedable Night Hours
Night Exceeding 26

°C for

Bedrooms.

Criterion 1:
Max. % Hours

Criterion 1:
Max. % Hours

Apartment No. Room Reference Exceedable Exceeding
Hours Comfort

Apartment No. Room Reference Exceedable Exceeding
Hours Comfort

KDL-1bed 5 3 4.0 32 Fail BS 2 3 3.5 32 49 Fail
BD1 5 3 2.1 32 20 Pass KDL-3bed 2 3 6.4 - - Fail
FLAT1_FLO5_BLD3 | BS 5 3 2.2 32 33 Fail Studiol_FLO2_BLD2 | SD 2 3 3.0 32 39 Fail
KDL-2bed 5 3 3.8 - - Fail BDI 4 3 3.7 32 37 Fail
BD 5 3 1.9 32 52 Fail FLAT3_FLO4_BLD2 | BD2 4 3 3.3 32 34 Fail
FLAT2_FLOS BLDS M5 qped 5 3 34 - - Fail KDL-2bed 4 3 6.4 - - Fail
BD 5 3 1.9 32 52 Fail BD 4 3 3.6 32 39 Fail
FLATS_FLOS BLDS M5 Tped 5 3 3.4 - - Fail FLAT9_FLO4 BLD2 i Piqped 4 3 6.2 - - Fail
BD2 5 3 1.9 32 20 Pass BDI 4 3 35 32 39 Fail
FLAT4_FLO5_BLD3 | BS 5 3 2.1 32 34 Fail FLATS_FLO4_BLD2 | BD2 4 3 3.2 32 34 Fail
KDL-2bed 5 3 36 - - Fail KDL-2bed 4 3 6.2 - - Fail
BD 5 3 1.9 32 21 Pass BD 5 3 34 32 38 Fail
FLAT5_FLO5_BLD3 | BS 5 3 2.2 32 38 Fail FLAT5_FLO5 BLD2 | BS 5 3 36 32 34 Fail
KDL-2bed 5 3 4.0 - - Fail KDL-2bed 5 3 6.2 - - Fail
BD 5 3 2.1 32 24 Pass BD 5 3 3.2 32 37 Fail
FLAT6_FLOS BLD3 M5 ped 5 3 34 - - Fail FLATS_FLOS BLD2 B Tpeg 5 3 55 - - Fail
BD 5 3 2.2 32 26 Pass BD 5 3 3.1 32 39 Fail
FLAT7_FLOS_BLDS "B Jbed 5 3 36 - - Fail FLAT6_FLOS_BLD2 /5 5peq 5 3 6.3 - - Fail
BD 5 3 2.2 32 21 Pass BD 5 3 3.2 32 36 Fail
FLATS_FLO5_BLD3 | BS 5 3 2.2 32 34 Fail FLAT7_FLO5_BLD2 | BS 5 3 35 32 32 Fail
KDL-2bed 5 3 4.0 - - Fail KDL-2bed 5 3 6.1 - - Fail
BD1 6 3 2.2 32 20 Pass BD 5 3 3.0 32 42 Fail
FLATI_FLO6_BLD3 | BD2 6 3 2.0 32 67 Fail FLAT8_FLOS_BLD2 /P qped 5 3 6.1 32 - Fail
KDL-2bed 6 3 4.0 - - Fail BDI 5 3 3.3 32 33 Fail
BD1 6 3 1.9 32 54 Fail FLATI_FLO5_BLD3 | BS 5 3 35 32 51 Fail
FLAT4_FLO6_BLD3 | BD2 6 3 2.0 32 20 Pass KDL-2bed 5 3 6.1 - - Fail
KDL-2bed 6 3 3.9 - - Fail BD 5 3 3.3 32 83 Fail
BD 6 3 1.9 32 20 Pass FLAT2_FLOS BLDS (P ped 5 3 5.5 - - Fail
FLAT5_FLO6_BLD3 | BS 6 3 2.2 32 38 Fail BD 5 3 3.3 32 83 Fail
KDL-2bed 6 3 4. - : Fail FLATS_FLOS BLD3 B Tbeg 5 3 56 - - Fail
BD 6 3 2.1 32 24 Pass BD2 5 3 3.0 32 35 Fail
FLAT6_FLO6_BLD3 ™ 5 peg 6 3 38 - - Fail FLAT4_FLO5_BLD3 | BS 5 3 34 32 53 Fail
BD 6 3 2.1 32 23 Pass KDL-2bed 5 3 6.2 - - Fail
FLAT7_FLO6_BLD3 ™5 ped 6 3 39 - - Fail BD 5 3 3.0 32 37 Fail
BD 6 3 2.2 32 22 Pass FLAT5_FLO5 BLD3 | BS 5 3 35 32 57 Fail
FLAT8_FLO6_BLD3 I"gg 6 3 22 32 37 Fail KDL-2bed 5 3 6.3 : : Fail
KDL-2bed 6 3 3.9 - - Fail FLATG FLOS BLD3 |-BD 5 3 3.3 32 41 Fail
Table 8-2 Overheating results for the Bedrooms, Living areas and Kitchens for DSY2 London Heathrow Airport - - KDL-1bed 5 3 5.6 - - Fail
BD 5 3 3.3 32 42 Fail
T FLAT7_FLOS_BLD3 i 5 Tbegd 5 3 6.1 5 5 Fail
Criterion 1: Max NUTbEr of. BD 5 3 3.4 32 34 Fail
Max. % Hours Exceedable  Night Hours FLATS8_FLO5_BLD3 | BS 5 3 3.4 32 54 Fail
Apartment No. Room Reference Level | Exceedable Exceeding N Ex?:eeding 26 Result KDL-2bed 5 3 6.2 - - Fail
Hours Comfort oIS °C for BD1 6 3 3.3 32 31 Fail
Range Bedrooms. FLATI_FLO6_BLD3 | BD2 6 3 35 32 114 Fail
BD1 2 3 2 32 108 Fail KDL-2bed 6 3 6.3 - - Fail
BD2 2 3 27 22 51 Fail BD1 6 3 3.4 32 85 Fail
FLATI_FLO2_BLD1 553 > 2 57 2 ) Fail FLAT4_FLO6_BLD3 | BD2 6 3 3.2 32 32 Fail
KDLp6 2 3 53 R - Fail KDL-2bed 6 3 6.2 - - Fail
BD 3 3 35 32 108 Fail BD 6 3 3.0 32 36 Fail
FLAT2_FLO3_BLD1 | S peq 2 2 6.0 - N Fail FLAT5_FLO6_BLD3 | BS 6 3 3.5 32 58 Fail
BD 3 3 36 32 99 Fail KDL-2bed 6 3 6.2 - - Fail
FLAT3_FLO3_BLD1 |[BS 3 3 3.6 32 90 Fail BD 6 3 3.2 32 41 Fail
- KDL-2bed 3 3 6.0 - - Fail FLATE FLO6 BLDS Dl tbed 6 3 6.0 - - Fail
BD 3 3 3.4 32 86 Fail ELAT7 ELO6 BLD3 BD 6 3 3.2 32 40 Fa“
FLAT4_FLO3_BLD1 [ BS 3 3 3.6 32 104 Fail - - KDL-1bed 6 3 6.2 - - Fail
KDL-2bed 3 3 5.8 - - Fail FLATS FLO6 BLD3 BD 6 3 3.4 32 33 Fa!l
BD 3 3 32 32 40 Fail - - BS 6 3 3.5 32 37 Fail
FLAT6_FLO3 BLD1 ["(/Pi bed 3 3 5.9 - - Fail KDL-2bed 6 3 6.2 - - Fail
Studio FLO3 BLDI1 sSD 3 3 29 32 29 Fail Table 8-3 Overheating results for the Bedrooms, Living areas and Kitchens for DSY3 London Heathrow Airport.
Studiol_FLO3_BLD1 | SD 3 3 3.3 32 39 Fail
Studio2_FLO3_BLDI1 | SD 3 3 3.0 32 38 Fail
BD1 4 3 29 32 99 Fail
FLAT2_FLO4_BLD1 | BD2 4 3 35 32 108 Fail
BS 4 3 35 32 108 Fail
KDLp5 4 3 6.5 - - Fail
BDI 2 3 34 32 35 Fail
FLATI_FLO2_BLD2 g5, 2 3 3.6 32 38 Fail
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Apartment No.

Room Reference

Max. %
Exceedable
Hours

Criterion 1:
Hours
Exceeding
Comfort

Max
Exceedable
Night

Criterion 2:
Number of
Night Hours
Exceeding 26
°C for
Bedrooms.

o Criterion 2:
. Criterion 1: Max N of
MRS /el Exceedable Night Hours
Apartment No. Room Reference Exceedable Exceeding Night E ding 26
Hours Comfort 19 oxcee ng
Hours C for

Bedrooms.
KDL-2bed 5 3 3.6 - - Fail
BDI1 6 3 1.6 32 17 Pass
FLATI_FLO6_BLD3 BD2 6 3 2.7 32 299 Fail
KDL-2bed 6 3 3.9 - - Fail
BDI1 6 3 2.1 32 166 Pass
FLAT4_FLO6_BLD3 | BD2 6 3 1.7 32 16 Pass
KDL-2bed 6 3 3.7 - - Fail
BD 6 3 1.5 32 18 Pass
FLAT5_FLO6_BLD3 | BS 6 3 1.9 32 22 Pass
KDL-2bed 6 3 3.6 - - Fail
BD 6 3 1.5 32 16 Pass
FLAT6_FLOG_BLD3 KDL-1bed 6 3 2.7 - - Pass
BD 6 3 1.4 32 17 Pass
FLAT/_FLO6_BLD3 KDL-Tbed 6 3 3 - - Fail
BD 6 3 1.7 32 18 Pass
FLAT8_FLO6_BLD3 BS 6 3 > 2 20 Pass
KDL-2bed 6 3 3.5 - - Fail

BDI 2 3 2 32 143 Fail
BD2 2 3 15 32 3 Pass
FLATI_FLOZ BLDT gpz 2 3 1.3 32 27 Pass
KDLp6 2 3 29 - - Pass
BD 3 3 2 32 13 Fail
FLAT2_FLOS BLD1 "B Tbeg 3 3 34 : - Fail
BD 3 3 21 32 100 Fail
FLAT3_FLO3_BLDI |BS 3 3 2 32 81 Pass
KDL-2bed 3 3 33 - - Fail
BD 3 3 2 32 102 Fail
FLAT4_FLO3_BLD1 |BS 3 3 21 32 20 Fail
KDL-2bed 3 3 33 - - Fail
BD 3 3 13 32 6 Pass
FLAT6_FLO3_BLDT "B Tbeg 3 3 25 - - Pass
Studio FLO3 BLDI_| SD 3 3 12 32 6 Pass
Studiol FLO3 BLD1 | SD 3 3 1.5 32 16 Pass
Studio2 FLO3 BLDI | SD 3 3 1.2 32 16 Pass
BDI 4 3 15 32 106 Fail
FLAT2 FLO4_BLD1 [ BD2 4 3 2 32 114 Fail
BS 4 3 2 32 109 Fail
KDLp5 2 3 35 - - Fail
BDI 2 3 1.7 32 16 Pass
BD2 2 3 1.7 32 16 Pass
FLATI_FLO2 BLD2 "gg 2 3 1.8 32 19 Pass
KDL-3bed 2 3 2.9 - - Pass
Studiol FLO2 BLD2 | SD 2 3 12 6 16 Pass
BD1 4 3 2 32 21 Pass
FLAT3_FLO4_BLD2 | BD2 4 3 6 32 15 Pass
KDL-2bed 2 3 35 - - Fail
BD 4 3 1.8 32 17 Pass
FLAT9_FLO4_BLD2 "5 Tbeg 4 3 3 - 5 Pass
BD1 4 3 1.9 32 23 Pass
FLATS_FLO4_BLD2 | BD2 2 3 15 32 6 Pass
KDL-2bed 4 3 34 - - Fail
BD 5 3 1.6 32 18 Pass
FLAT5_FLO5_BLD2 | BS 5 3 2 32 14 Pass
KDL-2bed 5 3 a7 - - Fail
BD 5 3 1.4 32 17 Pass
FLATS_FLOS BLD2 "5 Tpeg 5 3 34 - - Fail
BD 5 3 1.4 32 17 Pass
FLAT6_FLOS_BLD2 "5 Tbeg 5 3 2.9 - - Pass
BD 5 3 15 32 18 Pass
FLAT7 FLO5_BLD2 [BS 5 3 1.9 32 13 Pass
KDL-2bed 5 3 34 - - Fail
BD 5 3 1.3 32 17 Pass
FLAT8_FLOS_BLD2 "5 Tbeg 5 3 28 32 - Pass
BD1 5 3 1.9 32 17 Pass
FLATI_FLO5_BLD3 | BS 5 3 2 32 30 Pass
KDL-2bed 5 3 39 - - Fail
BD 5 3 2 32 133 Fail
FLAT2_FLOS BLD3 "5 Tbeg 5 3 28 - 5 Pass
BD 5 3 2 32 132 Fail
FLATS_FLOS BLD3 "5 Tbeg 5 3 29 - B Pass
BD2 5 3 15 32 17 Pass
FLAT4_FLO5_BLD3 | BS 5 3 1.9 32 27 Pass
KDL-2bed 5 3 37 - - Fail
BD 5 3 15 32 17 Pass
FLATS5_FLOS5_BLD3 | BS 5 3 1.9 32 28 Pass
KDL-2bed 5 3 36 - : Fail
BD 5 3 15 32 20 Pass
FLAT6_FLOS_BLD3 "5 Tbeg 5 3 23 - - Pass
BD 5 3 15 32 2i Pass
FLAT7_FLOS BLD3 "i5 Tbeg 5 3 28 - - Pass
BD 5 3 1.7 32 17 Pass
FLAT8_FLO5_BLD3 |=c 2 : > 22 Z =

Table 8-4 Overheating results for the Bedrooms, Living areas and Kitchens with minimum (Part F) ventilation

rates for DSY1 London Heathrow Airport
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8.3

Source

Low Zero
Carbon
Technology

Lifespan
(years)

Lifecycle
Carbon
Savings*
(tCO2/yr)

Low

Low and Zero Carbon Technology Feasibility Study

Applicable
Grants

Life Cycle
Cost*

Space Use

Local
Planning
Criteria

Feasibility of
Export

Technology
Appropriate
for the site

Reasons for Inclusion/Exclusion

Solar photovoltaic cells (PV) convert sunlight into usable electricity. Due to the relatively

(325 Suitable Possible low efficiencies of this system, a large area is often required to provide a reasonable
Photovoltaics 25 kgCO2/yr - Medium (roof spaces Suitable Suitable pé?/\)/(grotrz (t);e No quantity of power.
k\?\/ere1|) available) local grid) Provision for PV is not feasible as most roof areas are being used as outdoor residential
e amenity spaces and for the ASHP network.
Solar water heating is traditionally one of the more simplistic and affordable renewable
Solar . technologies. Solar energy is converted to heat via panels that absorb the high-
Possible L ; T
frequency heat radiation emitted from the sun. Advanced technology utilising ‘heat
Renewable . export of . , s ; o .
Heat Suitable heat to pipes’ (tubes utilising refrigerant technology) maximise useful heat extraction even on
Solar thermal 20 Low Incentive Low (roof spaces Suitable Suitable future No cold, cloudy days. However, the carbon saving of solar hot water depends on the fuel
(RHD available) district heat being displaced.
network . . .
A large volume of hot water storage is required for the system to be feasible. Therefore,
this technology is not considered appropriate for the development.
Wind turbines produce electrical energy by absorbing wind energy. They are typically
available in a vertical or horizontal axis. The quantity of energy generated is directly
Not suitable related to the ‘swept area’ of the blades and as such size is of immense importance.
(suitable Not Suitable However, smaller systems are becoming increasingly more common as well as more
space for due to Potentially accepted and have been used to power schools, sports centres and business parks.
Low stand-alone height not suitable Possible
Wind Wind turbines 20 (0.5 t/kWe ) High of a roof- rgstr_lc_:tlon, due to noise (export of No A s_ma_ll_wmd turbmg tyjplcally_generates e_l small amount of »_energy that would prove
power eryn mounted significant from the power to the insignificant of the site’s requirements. It is expected a turbine of this nature would cost
pery wind turbine visual turbine's local grid) £25,000 plus £10,000 to install and as such, it would be prohibitively expensive and
cannot be impact, generator. non-cost effective for this development. Noise generation from wind turbines can also
found for the flicker. be an issue for acoustic discomfort.
scheme) For wind turbines to operate effectively, the average wind speed for the site needs to be
above a threshold level of 6 m/s. Wind speeds in built-up urban areas are not reliable
and therefore this technology is not considered suitable for the scheme.
Hydro, Hydro power - - - - - - - - -
wave & Tidal power - - - - - - - - - No suitable water sources near the development
tidal Wave power - - - - - - - - -
Vehicle noise Biomass is an organic matter of recent origin which can be replenished at the rate at
. during Possible which it is used. It does not include fossil fuels, which have formed over millions of years
. Not suitable L . - .
Not suitable due to regular fuel export of and thus of finite supply. The CO> released when energy is generated from biomass is
Biomass . . (large space L deliveries heat to balanced by that absorbed during the fuel's production. This is termed a carbon-neutral
; 20 Medium RHI Low-Medium . potential air No ) ) .
boilers required for . and also future process, but only when the source of the fuels is renewable, as a sustainable rotation
quality S . K .
fuel storage) issues removal of district heat coppice woodland. Such fuels include logs, compressed sawdust pellets, vegetable oil
ash from network and ethanol.
combustion
Biofuels On-site fuel storage requirements requiring additional space, along with regular access
Vehicle noise to the on-site fuel storage area. Biomass/Biofuel Boiler is not considered viable as high
. during Possible load requirements (peak heating load) would require big biofuel/biomass storage for
Bi c Not suitable No;cjswtable regular fuel export of this scheme. Biofuel CHP with smaller capacity (consequently smaller biofuel/biomass
lomass %0 Medium- ROCs & ) (large space ueto deliveries heat to tank) appears to be more suitable.
generation 20 : Medium ) potential air No
(CHP) High RHI required for lit and also future
fuel storage) 9“3 ity removal of district heat Due to the intensive nature of biofuel use on-site in respect of deliveries, maintenance,
Issues ash from network dust and equipment responsiveness, Biofuels are not considered appropriate for this site

combustion

and have been discounted in favour of more reliable fit and forget equipment.
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Source

Low Zero
Carbon
Technology

Lifespan
(years)

Lifecycle
Carbon
Savings*
(tCO2/yr)

Applicable
Grants

Life Cycle
Cost*

Space Use

Local
Planning
Criteria

Feasibility of
Export

Technology
Appropriate
for the site

Reasons for Inclusion/Exclusion

District Renewable
heating and Heat
District coolgi;n Medium- Incentive There are currently no existing district heating networks in the vicinity of the proposed
heating & (based ?)n 25+ High (RHD + Medium Suitable Suitable Suitable n/a No development. Provision for potential future connection, should a district heating
cooling gas-fired 9 possible network is developed in the future.
Feed-In
CHP/ CCHP) Tariff (FiT)
Medium Not suitable Ground source heat pumps utilise liquid circulation in horizontal pipes or vertical
Ground o o .
source heat 25 (30-50% Renewable (space not boreholes. The heat extracted is raised in temperature by the use of a heat pump and
pUMPS (50+ earth compared Heat Medium- sufficient for Suitable Suitable Possible No the heat is generally used to warm water for space heating, often in a form of underfloor
(closed-loop heat to a gas Incentive High a horizontal but unlikely heating. If cooling is also needed in a building, the use of the Ground Source Heat Pump
system) exchangers) heating (RHD or vertical (GSHP) earth loop can help replenish the heat extracted in the winter as well as making
system) system) the cooling more efficient and provides the possibility of free cooling.
Not suitable
q Medium (space not Ground source heat pumps (both open and closed) are not suitable for this
Groun (40-60% Renewable sufficient to development for the following reasons:
source heat 25 compared Heat . allow for ) | ) | Possible - There is insufficient space around the building for a horizontal system; and
pumlps (Sr?*l' to a gas Incentive Medium required Suitable Suitable but unlikely No - It is not considered economically or practically feasible to integrate pile/loop under
Heat (open loop boreholes) heating (RHD distance the building (space not sufficient to allow for required distance between bore-holes).
pumps system)
system) between
boreholes) Ground source heat pumps are therefore not proposed for this scheme.
Air source heat pump systems can efficiently elevate low-grade environmental heat
Low- . from the air to the level required for space heating and even domestic hot water system
. Not suitable : g -
Medium ) (albeit at low efficiency). Heat pumps work much more efficiently at lower temperatures
due to Suitable . . . "
) (20-40% ) ) . than standard boiler systems and are hence more suitable to “low-energy” underfloor
Air source . connection (Acoustically Possible . . )
20 compared N/A Low Suitable o ) ) Yes heating systems or larger low-temperature radiator and fan-coil systems that are also
heat pumps to district insulated but unlikely . .
to a gas heatin TS considered low-response systems as they give out heat at lower temperatures over
heating netwo?k 9 longer periods of time.
system) Air-source hear pumps (ASHP) have been proposed for use on this development.
A CHP engine produces both heating and electrical power for a building. The benefit of
generating the electricity on-site is that the waste heat that is usually rejected at power
Medium stations can be used to serve the heating and power requirements of a building or wider
) Possible community. Smaller single-site systems generally utilise fossil fuels such as gas to
(30% CO2 Not suitable . L ) ) S
) ; Suitable export of operate a spark-ignition engine or turbine to turn a generator. Biodiesels can be used
Gas-fired Co- reduction due to . S . L L
Co . . . . . (acoustically heat to which includes correctly processed waste vegetable oil. The main vital pre-requisite of a
) generation 15 compared N/A Low-Medium Suitable potential air ) No ) ) ) ;
Generation . insulated future CHP system is that demand for both power and heat is required at the same time and a
(CHP) to quality . L . . .
. . engine) district heat baseload exists for CHP plant to operate efficiently and cost-effectively.
condensing issues
boilers) network
CHP plant often has an impact on local air quality. SAP10.2 factors do not benefit gas-
fired schemes in the energy analysis and as such this technology is not proposed for this
scheme.
Waste heat 15 LO\.N_ N/A Low Not suitable Suitable Suitable N/A No Insufficient waste heat available.
recovery Medium
Heat Medi Possibl
recovery & 15 Low- (;_'uhm' G t055| t'e
) ig integration
ener: +
N Energy (50 for Medium N/A (dependant Not suitable Suitable Suitable within No Large space required, energy use such that storage is required is not applicable.
storage storage seasonal (technology o
on district
storage) dependent)

technology)

network)




8.4 Domestic Part L calculations

As a part of our BS EN ISO 14001 accreditation, we make a conscious
effort to reduce the amount of printing and therefore reduce our
carbon impact on the environment. For this reason, we have included a
summary of all SAP results in this appendix. However, we are happy to
provide all DER and TER worksheets as hard copies on request.

The summary of results for each of the stages of energy hierarchy are

as below:
RESIDENTIAL CO; ANALYSIS [FART L1)
Earslins "Es Laan" "B Claan" "Bs Grasn" Barslins "B Laan" "Ba Claan" "Bas Grasn"
Uik Hudsl tutal Humbar af Tatal arss |TER DER DER DER Part L 2821 Fart L 2821 Fart L 2021 "Bs Laan" Part L 2821 Fart L 2821 "Bas Claan" Fart L 2021 "Bs Grasn"
idantifiar Flumr arsa  wnitr [HLLF] iz Cz [HLLF] [H L}] ravingr Cz ravingr
mirrimnr amirrimnr smirrimer mirrimnr amirrimar i,
tachumlmgiar Efficiancy Efficiancy tachumimgiar with Hatinnal with Hetinnal
-] FY ar F¥r
=) =) (kqCDz ¢ [(kqCDz p.a) | (kqCGDz ¢ [(kqCDz [kqCilz # (EWhkim") [EWhkfm") [(kqCDz p_a) [(kqCDz p.a) |[kqCOz pa) [(kqCDOz p.a) |[(kqCOz p.a) ((kqCDz p.a) |[(kqCDz p_a ) ([[(kqCDz p.a) |(kqChz p.a) |(kqCFDz p.a])
[Ruu 4} [Rmu ZT3]) [Rmwu Z§%) [Rou Z73 mr [Rou 273 mr [Rou 273 mr
FEd) I3d) JEd)
Wi L3 v P 18 14 a4_54 14.50 1£.20 3.513 L] Z, T4 2. ThE EL L] FA L L Z. 7ot L 1,363 1,345
=1 £ r A r .32 5_24 i zd.00 1.295 -33 174 1155 L 534 537
W L r Wi r 12_33 5.55 CE.Z0 ZT.Z0 T -1¥ £ L] (1 L] L T2 314
=1 3 r i r 30 1270 14.60 3363 -3d (2 )] Z. 346 L 1,444 LT
Wit £ r R r RLE L 19,60 15,40 1,172 -3 275 2T L 44% 451
Wit £ r i r 1.3% 2.0 12,70 593 -15 131 477 L ZZE 236
i £ r L r .3 16 &0 1760 1,327 2% 155 1,281 L] Lt L] 513
Kk L r K r 5 34 14,20 15.10 5EF -14 185 467 L] 1%
i A £ =R 82 I .33 2150 2z.10 1.39% -2 -12% 2855 L 1821
ey L " fneR 12.2% I 12 47 .00 2620 1834 -1% 5 1043 L 5%2
=5 L " =5 11.8% : 1258 5 X6 zz.An 2650 1.89% -1% -Z1% 1,337 L T3
= o " Py 14.13 I 515 4950 ZE.00 Z.9%% %% z.514 L 1,354
it 3 r 1 12 68 r 5.1 990 zE.d0 4.3 18z 4,255 4,153 L Z.29%
i o r Py r 517 .40 zd.00 Z.24¥ -7 Z. 5% Z. 521 L 1.51%
Wit £ r R r 583 .40 2E.50 1237 -33 1.02% ”E L S52¥
Hit £ r At r A.5% &40 17,40 1,212 2% 4% 221 L 453
Hit £ r At r A0 T 2010 1397 -3 1,029 Ll L Al
£ Ly r Ly r 4_3% 1670 1540 £ 553 -132 5557 5 425 L] 2659
e L r ¥ r 5 2% ET.E0 ZE.T0 ¥ -17 Eid 47 L] 54
£ L . I 1k d41.70 LA E2 17 -21 Tad e L A54
LA L " LA 1280 I 5 20 2130 2.0 Ll -17 1001 %3 L 551
R, A £ .t $.25 I .52 1620 1690 1608 -27 -&7 1,693 1667 L TR
LA o =T 122§ I 4 _E% ZE.d0 Z5.70 3. 120 -%d k2 3 Z. 202 Z. 73t L 1.4%4
R R L oS 1454 I 523 Zd.E0 ZE.d0 545 -17 153 a53 443 L 234
At L r K 12.9% r 4T ZZ. A0 g0 d¥ -15 14% 515 LEL) L ZE0
Lol L r £ T2 r a4_54 .0 25.20 T2 -1% - a5F iz L LEL]
Lol L r £ .54 r 437 3.0 Z5.E0 33 -1% -Te ELL) 53 L 587
o £ r = .57 r 4.32 1320 190 2¥ -1z 14 537 Sz4 L 252
BZ-#5-03 B £ r B T4 50 r 5.5% a0 a0 L3 -1% w7 T2 54 L I ¥
BZ-#5-35 e £ r = 1395 r 535 .40 B0 22 2% -33 3 55 L LEx)
BEZ-85-4i B L r £ 16 3% r i Bz iy 4040 L] -21 a4 Ta5 T4 L] 455
BEZ-85-07T Ly L " LAy 14.13 : 5 61 2450 2560 EL L -1% 54 N5 45 L LE2]
Lty L " Lty 12.3% I 13 26 .40 2700 1. 184 -1% % L T [ L L)
Lo L " LA 1234 I 1164 970 Z1ED 32 -15 122 L FL L aTe
S £ TR 12.53 I 57 .90 ZE.a0 1,483 =27 3% L 355 52
T L r LA 14.5% r 12. 7% TN 620 235 -17 155 L Z57T 523
T L r LA 14.5% r 12. 7% TN 620 235 -17 155 L Z57T 523
L £ TorEes 12T r 10_3% CE.Z0 2590 1428 -z% 374 L 359 ¥
LA £ r LA .93 r .64 .50 T.d0 55T -3 152 L 157 Z4¥%
EF-#Z-02Z SE " Towm 15T r T.¥7 15,30 14.10 4. 74% -7 1621 L 1232 1,345
BEF-#Z-d w2 W Tl 12.¥2 r 1434 ET.F0 26T 3.1%% -55 T4 L Ezal 1,643
EX-8Z-25 e o o 12§ r 18_34 T30 ZE.T0 3. 15% -55 [ L] L] E23 ] 1,643
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Sample SAP Unit B119 - Demand Reduction

T f B119

DER WORKSHEET

Twelling Ty Mew Dwelling Design Stage

Eaton Court
Ouford Road
READING
RG1 7FU

Ground Flaor
Tatal floar area TR
Drwelling volums

Chimneys fHues

Qpen chimneys
Chimneys  flues attached to closed fire
Flues attached to salid fuel boller

Flues attached 10 other heatar
Number of blacked chimneys
Nwmber of infermittent extract fars
Murrher af passhve venls
Number of flucless gas fires

Mivher of stareys inthe dwelling (ns)
Infiltration due to chimneys, flues, fans, PSVs, etc
Adgitional inliltration

Structural infiltration

Suspended woaden ground Moo

Mo draught lobby

Percentage of windaws and doors draught proafed
Window infiltraticn

Infiltration rate

Air perrneability value, APSD, [mffhfm?)

Alr permaabil| ity valea, AP4, {m* ' Sm®]

Air permeability valus)

Nismber of sides on which dwelling i shehered
Shelter factor

)
STZ0MA

CERTIFICATH

43 [l1a) ® 275 12a] = 13475

49

134,75

[N - N -
=
s
0
[
coococooooD

ocMOooOOoODOoOOoCOOO
ocMOooOOoODOoOCoCOOD

-]
-
-]
=

1 3a)
14
151

{Ga)
l6b)
6]
(=]
e}
{60
7ah
17k
171

1)
8l
(10}
1)
1z
113)
114)
115)
{16)
1
{17a)
118)
j19)
{20)

DER WORKSHEET

Infiltration rate incorparating sheltar factor
Infiltration rate modified for monthly wind speed

Manthly average wind speed from Table U2

5.1 3 4.3 a4 43 3B 38 7
Wind Fatior

128 135 1.23 1.1 1.08 055 095 Lk
Adjusted infiltration rate {allowing for shelter and wind speed)

0.1z 0.1z 011 @l 0.1 0.09 009 .08
Caleulate effective sic change rate lor the applicable case:

a] If balanced mechanical wentilation with heat recovery [MYHR)

038 039 @3w 038 037 03s 036 036
b} IF balanced mechanical ventilation without beat recavery (V)

a ] o [ a a o [+]
i i whale house extract ventilation of positive input ventilation from outside

a o o o a o o @
d} f natural ventilation ar whale heuse pasithee input ventilation from lofi

a o ] L] il o ) (4]
Effective a’r change rate

039 0.39 0ag 038 037 035 036 036
Effective air change rate Irom PCDB:

03 039 03y 038 037 038 03 036

Items 0 the table balow are ta be expandad a5 necessany 1o allow for all differant types of elament g8, 4 wall typas. Tha k wvalua

ELEMEMNT Gross Dpenings Het Area U-value
Solie dooe area [m] m? A m? Wik
Serrai-plared doar

Windaw

Roof windaw

Basament Moar o
Ground floor 5380
Exposed floor ]
Basament wall o
Externad wall 3423
Roaf ]

)
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0.0%

.37

43

0.1

0,37

0.37

037

AxU
WK

113

01

038

118

11

038

k-walue
kK

DER WORKSHEET

e 0 Tatal area of external elements 34, m JOE 131)
Party Wall o |32
2 Party flaar ] {32a)
Farty calling [i] {32b}
Intermal wall ** 1] |33ch
525 {2 Intermal floor 1} 132d)
Intemnal celling flear o {32e]
1313 (22a) Fabrie beat lass, Wk =7 [AxU) 18.44 33)
Heat capacity m = 5lAx k| 10276 {34)
11 {22b) Thermal mass parameter [TMP = Cm & TFA] in klfm™% 250 125)
Lirear Thenmal bridiges: § (L x W) caloulated using Sppendis K 3,499 136)
a3 1232) Point Thermal bridges: Ty [W/K] if significant peint thermal bridge present and values available 1499 {36a)
a5 {23k} Tatal fabiric heat loss 5= T8 KL+ FlL= W) 5y Fa.41 |37}
5 {23ch Wentilatian heat lods calculated monthly
i 1747 1737 1737 1675 1665 1614 1614 1603 1634 1665 1686 17.06 138)
{24a) Heat transfier coefficient, Wik
33 ¥ME 3|y 3918 3R08 3BST 3857 346 3BT 3008 3013 3949 139
124b} Heat loss parameter [HUP), W/m'E
. 081 081 DAl 08 0.8 0™ ns 0FRE 078 08 K] n.81 (4]
{2ac) Mumiber af days in month {Table 1a)
3 P! a1 o Eh 0 a1 a1 30 31 il b {41)
244
{25}
125)
Assumed pcoupancy, N 1.66 142)
Hat water usags in litres per day for mixer showers, Vd, shower [from Apoendix 1
Q o o [+ Q 1] o o a o o o {42a)
Hot water usage in litres per day for baths, Ve, bath (from Appendiz 1)
5897 5308 5783 5551 3378 SLE6 S0.EZ 5207 5343 5548 5784 5977 {42b]
Ak Het water usage In litres per day for other usas, Vd,ather (fram Appandix I
0 kiE |26} Jle4 304% 2934 2819 T4 IS8R I5ER ITMM ZH19 334 3049 3164 {42ch
|26a) Annual average hot water usage in itres per day Vd,average {from Appendic |} 8436 {43)
514 27 Hat water wsaga In litres per day for each month Yd,m = [42a) + (42b) + (42c)
{27a) 9LEl EASY BYA6 83T BDEZ FAUS TRl 7911 BLEl 8482 EE3IF 914 101257 {44)
0 128) Enengy cantent af hat waber used = 4,18 x Vd,m x nm x OTm 2600 k'Wh/month [fram Appendix J|
58 |z8a) 14508 127.54 13396 11458 1EE& 956 277 4755 10064 1151 12584 14312 1400.57 {45)
8 [28b) Distribution loss (46} = 0015 x (45)
1] |7 176 1813 3009 1719 1631 1434 1352 1469 151 17.26 1888 2147 146)
2.42 |29a) storage walume (litres) including any solar or WWHRS starage within same vessel a |47)
q 309 Water storage loss (or HIU loss)
' a) If manufacturer's declared loss factor is known (kiWhfday): o |48y

R
STZ0MA
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DER WORKSHEET

Temperature facter fram Taale 26 i} 149)
Enesgy kost from water storage, KWhy'day (48] & [49) = i} )
bl F manufacturer’s declared lass factar is nat krown

Hot watar storaga loss factor from Tabia 2 (kwh/litre/day) 1} 151)
Volurre factor from Table 2a 1] 52)
Temperature factor from Table 2b i} 153)
Enengy lost fram watar storage, kKWhy/day a 54)
Enter {300 o {54) in {35) o 55]

Water storage {or HIU) loss calculated for each manth (56) = [55] = [41)

1] o o 1] Q 1] o (1] Q 1] o o 158)
I tha yessel conlaing dedicated solar orage or dedicalied WWHRS slorags,
(5 7Im = [56]m @ [{47) — va] + {47, else (57)m = [S6]m
where W is Www from Appendis G3 or {H12) from Appendic H (35 applicable)

a o o Ll a n D L a 0 o o 137)
Frimary circuis loss for each month from Table 2
mod-fied by factar freem Table B4 if there is solar water heating and a ofinder thermaosat, althaugh nat for DHW-anly heat matwarks)

a o o & a o o o a o o o 153)
Coenhl loss far cach mionth from Table 33, 36 or 3c [enter 00F not & comibi bailer)

SEGE 4173 4242 4128 4108 IR3M 29.09 4031 AD2S 4332 4356 4658 161)
Tatal heat reguired for water heating caloulated for sack manth (B2) = 085 = (5] = [4B) +(57) + [59] = [61)

19197 16877 17838 15586 14908 13384 13186 13826 14088 158137 1604 1397 19071 {62)
CWWHRS DHW input calculated wsing Appendis G {regative quantity| (enter O iF no WWHRS contribution 1o water beating)

a o U] L} a 1} 0 [} a 0 o 1] {63a)
Py dierter DHW Input caloulated using Appand(x G (negathee guantity) lenter O If no PY diverter contribution)

a o 0 L ) o 0 ki a 0 o o {63b)
Solar DHW input caloulated wsing Appendix H {negative guantity] enter @ if ra salar contribution to water heating]

il o '] [ o o o a o i o 163c)
FGHRS DHW ingut caloulated using Apperdia G {negative guantity) jenter 0F no FGHRS contribution 1o water beating)

a o ] [ Q o ] L [ 0 o o {63d]
Qutput fram water heater far each morth, KWhfmonth (§4) = (62] + (E3a) + (E3b] + |63c) + [53d)

191,77 16877 17838 15586 14958 13354 13186 138326 14088 15337 1604 1397 19071 {B4)
Curtput fram water heater far each maonth, kiwh/manth (G4) = (62) + (63a) + (B3b] + (63c) + [834)

[ ] ] ] 1] : o ] Lt
Meat gains fram water heating, KWhy/month 0.25 x 085S = [45] + [61] + {54a)] + 0.8 « [|46] + (57) + (53] ]

55491 Z271 5565 4842 4647 4L37 4062 4265 4351 4807 5273 5923 {65)

include (57} m in calculation of (65§ monly if hot water store is in the dwelling or hot water is from heat network

Metabolic gains [Table 5, watts
8304 B304 BI04 B3NS 8304 B304 B304 BIME 83304 B304 BIOS B3I GE)

DER WORKSHEET

Lighting gains [ca'culated in Appendix |, equatiaon 112 ar L12a), alsa see Table &

L LI R FER:] J838  YhAL FH3R ThEL 585 JEIE FLEL 8,38 LR £
Appliances pains {calculsted in Appendia L, equation L16 o L16a), also ses Table 5

14464 14614 14236 1343 12414 11459 10821 1067 11045 11854 1287 13836
Coaking gains (calculated in Apperdix L, equation L18 or L1Ba), alse see Table 5

3l3 3L3E L3 13 313 33 313 313 313 313 313 313
Purnps and fans gains (Table 53)

3 3 E 3 3
Losses o.g. evaparation (negative values) (Table 5

B6.43  B643  BEA2 G643 6043 B643  BBA2 GE43 643 BH4T G643 664D
‘Water heating gairs (Table 5|

8053 7R4d4 TLTA GTIS 6246 5746 546 5732 6045 6596 73k TA6EL
Tatal intermal gains

35192 35947 34391 33084 31336 I98.33 218656 28778 207,12 31126 33123 34453

Solar gains in watts, calculated far each mantn

549 E391 11453 12944 13489 12981 1283 12317 11964 9697 G507 4744
Total gains —internal and solar [watts)]

A00.EZ 44937 45844 AG0ZE 44834 42814 41339 41095 J16.86 408323 3963 39206

(heating

Temperature dusing heating periods in the living area fram Table 9, Thi {"C)
Utilisation factor for gains far living area, A1,m {see Tabla 9a]

0.53 0.57 085 Q.88 0.77 0.57 041 .43 .63 0.87 087 D.ag
Tigan internal temperature in living area T1 {follow steps 3 and 4 in Table 5c)

238 052 2067 2084 2095 RO 21 21 2099  FpEE M6 2035
Temperature dusing heating periads in rest of dwelling from Table %, Th2 ("C1

02 LA 024 025 RRe HREE  JAM O 2007 26 MER O MLEL O 2005

Fioaf Utilisation factor for pains for rest of dwelling, B2,m (see Table 9a)
0.28 0.56 0a3 Q86 0.72 051 03d D36 057 0.64 096 DaE
FRoaf Pean internal temperature in the rest of dwelling T2

1853 1971 198 201 2022 2026 2026 2027 2025 15 1984 1951
Livirg area fraction

Tiean inbernal temperature (for the whale dwelling)

15494 0.1 2026 2045 2057 61 2062 2062 206 M5 I 1951
Adjusted mean intemal temperature:

1294 0.1 2036 2046 2057 HREl 2062 206E 206 M5 111 1981

CERTIFICATION

21

I67)
=]
169)
7m
171)
172)

173

&3]

184)

|&5)
|86)
187}
|58)
18g)

{90)
1)

192)

{93)

DER WORKSHEET

Utllisatiar factar for gains,

058 0% 081 08E 074 054 037 038 a6 085 086 DER
Useful gaing, mGm, W

30839 43182 42781 39785 3I0E  FA0IT 15475 16201 24896 34583 I7ES1 33534
Nignthily sverage external temperature from Table UL

43 4.9 B35 89 117 146 15,6 164 141 105 7.l 4.2
Haat loss rate for mean irtarmal temperature

64 BI4.8 54636 A5L7H 3657 13184 15486 16217 25211 3B6TF 51508 GI0.4%
Space heating requirement for each month

16785 11631 832 |EE 1173 0 o o a 304F 5833 17495
Solar space heating ca’culated wsing Appendix H {negative guantity)
a o o a a o o 4] a ] o o
Space heating requirement for each month after solar contribution
167,85 11631 832 3956 1173 0 o o a 346 5833 17495
Space hirating requirement in kWhym? fyear 14.84

Heat |oss rate,

a o o o a o o o a o o o
Utilisatian factar for loss
a 1] o [} a 1] o ] a 1] o o
Useful losg, mbLm {watts)
1] 1] o a a a o L] a 1] o o
Zaing
) o o ] a o o o [ Q o o
Space coaling requirement for manth, whale dealling, continuous [KWh)
i 1] o 14 4} o o L] i 1] o ]
Coaled fraction o
Intermittency factor
) o o @ a o o o a o o o
Space coaling requirement for manth o o
1] o o L] a o o o a o o o
Space coaling requirerment in kKWhy e yesr [i]

196)

157

{afa)

{98b|

198ch
159)

{100}
{101}
1102}
{103}
{204}
(104}

1205)

{106]

{107}
{108}

1108}




DER WORKSHEET

Fraction of space heat from secondary/supplementary system, o
Fraction of space heat fram main system(s),

Fraction of main heating fram main gystem 2,

Fraction of total space haat from main system 1,

Fraction of total space heat from main system 2,

Effickenicy af main space heating system 1 {in %),

Effickency of main space heating system 2 {in %),

Efficiancy of secordary'supplemeniary beating system, %,

Coaling System Seasonal Energy Effinency Ratio, o
Space heating requirement {calculated abave),

a o o 14 [ a o o a 1] o o
Space heating fusl [main heating system 1), kWh/month o

2098 14538 11025 4945 1447 0 o o 4] 307 12242 21B6%
Space heating fusl [main heating system 2), KWh/month o

a o o a a o o o a a o o
Space heating fuel (secondary], KWh/month o

a ] o @ L o o o a o o o
Cutput fram water heater], o

Efficiency of water heater

&0 ) B0 0] a0 &0 Bl BD :1¢) a0 B B0
Fugl for water heating

239.71 21086 22293 19487 18747 16747 16483 17287 1761 197% 21175 23012
Space Coaling

a i} o /] [ o ] [} Q [i] o ]
Arinual tatals Nhinea At
Space heating fusl used, main system 1
Space heating fuel used, main system 2
Space heating fus| used, secondary
Water heating fuel used
Electricity for instantaneous electric shower(s)
Space coaling fuel used
Electricity for pumps, fans and electric keep-hot
Mechanical went fans - balanged, extract o positive faput from outside
wiarm air heating system fans
Heating circulatian pump ar water pump within warm air heating unit
Oil beiler auary oil purn, flue fan, ete; excludes circulation pamp)
Gas boiber auxiliary (Flue fan, ste; sxcludes sroulation pump)
Maintalning elactric keep-hot facility for gas cambi baller
Puring 1or sotar watler heating
Pump for storage WWWHRS
Total electricity for the above
Electricity fof lighting

=]

STZ0MA
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an

EELER

x93
415,34

{201}
{202}
1203}
{204}
{2051
{206}
{207}
1208}
1200}

{z1om
{211}
{213}

{215)
{216]

12171
{2151
{221}

{211}
{313}
1215}
{213}
|&da)
{221}

|#30a)
|230m)
{2305)
{230d)
{2308}
|2300)
|230g)
{2300)
1231}

{2321

DER WORKSHEET

Energy saving/genaration technologies (Appendices M, M) - Energy used in dwelling
Electricity generated by PYVs [Aopendis M| {negative guantity)

a o o @ a 0 o L)
Elactricity genarated by wind turbings (Appendix M) [negative quantity)

0 o ] o [ o o ¥ a
Electricity generated by hydro-slectric generatars

a o o ] a o o 1] a
Elactricily used ar ret eleclitily penerated by micia-CHP

a o o a a o o o a

Energy saving/ganeration technologies (Appendices M, M) - Energy experted
Electricity pensrated by PV [Aopendiz B) {negative guantity)

a a o a a o o o a
Electricity genarated by wind turbines (Apgendis M) [negative quantitg)

a o o 4 [ o o o a
Electricity generated by hydro-electric generatars

1] o o [} [ 1] o L] a
Electricity used ar net electricty generated by micra-CHP

a o o a a 1] o o a

Appendix O items: annual energy

Apperdix 0, <item 1 description> F
Engrgy saved

energy used

Tatal delivered energy for all uses

o
o

3917.77

{233h)

12390}

|#35h)

{235d)

{236a)
{237ah

Fual required ki by
Space heating - main system 1 {electric aff-peak tarifi

Migh-rate fraction [Table 124, or Appendin F for electric CPSU] o
Low-rate fraction ]
High-rate cast o
Lowwe-rate cost o
Space heating - maln system L cost (other fuel] ]
Space heating - main system 2 {elactric afl-peak il

High-rate fractian {Table 12a, or Appendix F for electric CPSU] o
Lovw-rate fraction ]
High-rate casl o
Lowsrate cost o
Space heating - main syster 2 cost (other fuel) ]
Space heating - secandary |electric aff-peak tariff)

High-rate fractian {Table 133, or Appendix F for electric CP5U) o

CERTIFICAT

331
331

3131
13a

{2404}
{240k)
{240¢)
{2304}
|2a0e)

{2414}
|231h)
{2a1c)
{241d)
(2410}

{242a)

DER WORKSHEET

Loy -rata fraction o 331 {242
High-rate cast o o {242c)
Levws-rate cost o i) {2a24)
Space heating - secandary cast (other fuel) o o {242e)
Water heating (electric off-peak tariff)

High-rate fraction [Tabkke 12a, ar Appendix F for electric CPSU] ] 1] {243}
Low-rata fraction o i} {342)
High-rate cost ] o 1242¢)
Low-rate cost o o {2424)
water heating cost fother fusl) o EETT {247}
(lar a DHW-only heat netwark use [34248) or {343h) instesd of {247}

Energy For instantaneaus ebectric shower(s) o o {247a)
Space cooling 0 o [2a8)
Pumps, Tans And electric keep-hot 0 .51 {245}
Energy For lighting o [ {250}
Adgitional standing charges o 134 {251}
Energy saving/generation technologies o a {252}
Appendix 0, <tem 1 descriptions Fu Wh

energy saved Or gererated 0 o {253}
energy used o o {254}
Tatal energy cast o 406.87 {255)
11a. AP rating — Individual heatieg systems including micre-CHP

Energy cast deflatar o a 4256]
Energy cost factor (ECF) o ] {257}
SAF rating o o {258}

P rating — Individual heating s including micro-C

Energy cast deflatar 036 {256}
Enengy cost factor (ECF) 156 {257}
SAF rating 74.74 258

Space heating - main system 1 180.24 {261}

Space heating - main system 2 a 1262}
Space heating - secandary o {263}
Enengy far water heating 3an {264}
Enesgy for instantaneaus ehectric shower|s| i] |264a)

R
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Space and water heating 51515
Space cooling

Electricity for pumps, fans and electric keep 29.03
Elactricity for lighting 50,95
energy saved or generated o 0
Apperdix 0 iterns

energy sawed o o
eneigy used o 0
energy saved o ]
energy used [i]
Total CO2, kgfyear 504,13
Dragelling CO2 Emissian Rate 1233
Elrating €.

1265
|266]
1267}
|268]
|2650)

|270)
{271h)
{272}
1273)
(274}

Space heating - main system 1 102745

Space heating - main syslem 2 0
Space heating - secandary [i]
Enesgy for water heating ELh ]
Enengy for instantaneous electric shower|s) ]
Space and water heating AG05.65
Space coaling 0
Electricity for pumps, fans and electric keep 316.62
Elactricity for lighting G37.07
energy saved or generated o 0
Appendix 0 iterns

energy saved o o
eneigy used o 0
energy saved o ]
energy used 1]
Tatal PE, kWh/year 555934
Creelling PE Rate 11346

@. Page 10
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{275}
1276)
1277}
|278)
{2788}
1279]
280}
1281}
{282}

|2841)
|285h)
{2861
1287}

Sample SAP Unit B119 - Renewable Energy

feranc B119

DER WORKSHEET

ng Twp MNoew Dwelling Design Stage

Eaton Court
Oneford Road
READING
RG17FU

Ground Floor
Total flpar area TRA
Dwelling valume

Chirmrieys Flues

Open chimneys

Chimneys / flues attached ta closed fire
Fluses attached to solid fuel boiler

Flues attached to ather heater
Number of blocked dhimneys
Number of Intermittant extract fans
Number of passive verts

Number of flugless gas fires

Humber of storeys in the dwelling {ns)
Infiltration due to chimnays, flues, fans, PSYs, atc
Additional infiltration

Structural ration

Suspended wooden ground flaor

Mo draught lobdy

Percantage of windows and doors draught proofed
‘Window infiltratian

Infiltration rate

Air perreability value, AR50, (m?fhim?)

Air permeabllity value, AR, {m?fh/m?]

air perrmeability value)

Number af sides an which dwelling is shettered
Shelter factar

R
STZ0MA
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49 {1a) x 295 [FEV 134.75 | 3a)
43 [ 4)

134.75 15)

a % B0 = ] 5]
o X M o= 4] (&b
0 ® 10 = '] ]
[ E L ] ()
a ¥ 35 = L4} |Ge]
] % 20 = 1] |&f)
o ¥ 10 = '] [7a)
] ¥ 10 = 1] |7k}
a % A = L] 17cl
0 ] 18)

i '] 13}

0 ] |10

Q 1] |11]

[ ] {121

0 ] 13

i o |14]

Q ] |15)

0 1] |16]

H 2 17
[ ] (17a)

0.4 [i%] |18]

1 1 |18]

0.92 {20

DER WORKSHEET

Infiltration rate Incorparating shelter factor 0,09 [21]
Infiltration rate madified for monthly wind speed
vial i ey i 3 T 1 t &2]
Monthly average wind speed fram Table L2
31 5 49 44 4.3 3B 38 37 4 43 4.5 a7 325 1221
wind Factor
128 125 113 11 108 0.55 0.95% 0483 1 108 113 118 1313 (22a)
Aafusted infiltration rate |allowing for shelver and wind speed]
012 01 0 a1 0.1 00% 008 D08 00 01 0.1 011 12 22k
Caloulate effective air change rate far the applicable case:
183 [23ah
o5 |23h)
a3 123<)
a} If balanced mechanical ventilation with heat recovery (MVHE)
038 039 033 Q.38 0.37 0.35 036 035 037 37 0.38 0.38 |2da}
o) If balanced mechanical vantilation without heat recavery (M)
[ [t} a [ o ] a ] a 1] o a |2db)
] 1f whole howse extract ventilation or positive input ventilation fram outside
0 [} o Q o 0 [ o 1] /] ] ] |24c)
o} If ratural ventilation or whale house poditive inpul ventilation from loft
0 [1] 1] @ 1] 1] 0 o a 1] ] 1] [24d)
Effective air change rate
0,38 kL] 0,39 0.38 037 038 036 VEL] .37 &ar 038 0,38 125]
Effective air change rate from FCDB;
0.3% 039 039 [ 0.37 0.35 0.36 036 037 ®37 0.38 0.38 1251

Items in the table below are to be expanded as recessary to allow for all different types of element &g, & wall types, The k-value

ELEMENT Gross Openings Mel Area U-walue AXL k-value ARk

Sadid door ares [m?) m? At Wim2K (v [T o KWK 25
Sami-glazed dopr [} [ZBa)
Windew .14 1271
Roof window V] [2%a)
Basement floor '] o |28
Ground floor 5390 SEH (28}
Expased figar 0 L] |28t)
Basement wall i o 129
Extarnal wall 3433 342 [2%a)
Raof [ ] 130

STZOMA

CERTIFICAT




DER WORKSHEET

Total area of external elements 24, m* 758 131]
Party Wall ] {32)
Party flaor L] (323}
Party ceiling [+] |32h)
Internal wall ** [} [33)
Internal floor [} |32d)
Internal cefling Naar [+] |52e5.
Fabric heat loss, Wik = 5 [ax U) 1844 [33)
Heat capacity Cm = 3lAx k) 10276 |34
Thermal mass parameter (TMP = Cm o+ TRA) i kI fm?E 2501 135]
Lineair Thermial Bridges: § (L« W) calculated using &pperdin K 300 |36]
Point Therral bridges: Ty (WK} il significant paint thermal bridge present and values available 3.99 |36a)
Total fabric heat loss H = 308 =< U] » L= W) +ix 2143 37
WVentilation heat loss calculated manthly

1747 17,37 1227 1BTS 1665 1R14 0 1614 1603 1E34 166ES  16EE 1706 |38)
Heat transfer coefficient, WK

398 398 3T 318 908 3857 3857 IM46 3BT 3908 3929 3949 [38)
Heat loss paramater (HLE), W/m'K

0.81 081 0.1 &3 0.8 073 0.7% o .79 3 DB 081 |40]
Humber of days in month [Table 1a)

3l 28 31 30 i1 30 3l 31 v 31 30 31 |41]

er heating energy requirement

Assurmad pooupancy, N 1.66 |42]
Hot water usage in itres per day for mixer showers, Vd, shawer (from Appendix 1)

0 L o a 0 0 0 a o 0 1] |42ap
Hot watar usage in litras per day for baths, vd,bath (from Appendix J)

5997 G59.08 5783 5551 G537 5186 5082 5207 5343 5548 5784 5977 426}
Hot water usage 'n litras per day for other uses, Vd,other (from Appandix 1]

3164 3043 F334 2E19 27.04 2589 23B89 27.04 ZB19 2934 3045 3164 |42¢)
Annual @verage hot water ussge in lives per day Vi, average [from Appendix J) 435 [43]
Hot water usage in lifres per day for each manth Wd,m = (42a) + {42b) + {42c)

9181  B957  BR16 HIY ang2  FR7s 7671 7A11 BLEL B4EZ  BE33 914 1012.57 (4]
Erargy content of nat water usad = 4,18 « vid,m @ nm @ DTm § 3600 kwh/manth [fram Appendis I}

14508 127.54 13305 11458 10ER 956 9377 %795 10064 1151 125.E4 14312 1400.57 (43|
Distribution loss (48] = 0015 x [45)

217 1913 0% 1719 1632 1434 1382 1468 151 17.26 1888 2147 |4E]
Starage volume [itres| including ary solar ar WWHRS storage within sarme vessel [/} {am)
‘Water storage loss {ar HIW nss)
a IEmanufacturer's declared loss factor is known (kWhyday): o |48]

STZOMA
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Temperature factor from Tabla b ] 145]
Eneergy bast From water starage, KWh'day (48) x (48] = 110 1501
] If manufactuser's declared loss factor is not known
Hot water storage loss factar from Table 2 [k'wh flitre/ day) 0.0z I151)
Wolume lactar from Table Za 1.03 1521
Temperature factor from Table Jh 0.6 153
Energy lost Froem water storage, KWh'day 1.03 1541
Enter (50) or {34] In (55} 1.0 1551
‘Water storage [ar HIU) loss caloulated for each month (58) = (55) = (41)

3200 892 3201 3088 3201 0S8 IR0 3201 3088 X010 H9E 31 156]

If thie vessel contains dedicated salar starage or dedicated WWHRS starage,
157m = |5Elm 2 [[47) - V5| # 147], lse (57hm = (56)m
whare Vs is Vww from Appendix G3 or (H12) fram Appendix H {as applicable),
3201 2892 3201 3088 3201 3098 3201 3201 3098 3201 3088 3201 1571
Prisnary circuit koss for each manth from Table 3
medified by factor from Table H4 if there is salar water heating and a cylinder thermostat, althowugh nat for DHW anly heat netwarks)

2326 2101 3326 2151 2336 21251 2326 1336 3151 2339 1251 2336 1551
Cambi loss far gach month from Table 3a, 3b ar 3c [entar O if nat a cambi bailar)

a ] ] a o a @ o 0 L1} o a (31}
Total heat required for water heating cakoulated far each month (82) = 0,85 = [45] « [46] = [57] « [59] « [81)

200,36 17747 18924 16B.07 16407 149.09 14805 15323 154,13 17037 179.33 19839 2051.81 162]
CWWHRS DHW input calculated using Appendic G (negative quantity} fenter D if no WWHRS contribution to water heatingl

a [+] o 0 o a a ] a 1] o a |63a}
PV diverter DHW inpul caleulated wsing Appendix G (negative quantity] [enter 0 na PV diverter contrtbution)]

Q /] 1] 0 o o Q ] 1] L1} o a [63h)
Sofar DHW input caloulated using Appendix M [negative quantity] {enter 0f no salar cantributian to water heating|

1] 1] [i] Q ] 1] [ 0 1] 1] ] a CES]
FGHRS DHW input calculated using Appendin G (negathve quantity] {enter O if no FGHRS contribution to water heating)

a [} 0 0 ] 0 [ ] 0 ] ] [53d)
Cutput fram water haater for sach month, kwh/month (64) = (E2) + (B3a] + [63h) + {B3c) + (B3d)

20036 17747 18924 16807 16407 149.03 14805 15323 15413 17037 17933 19839 2051.81 164
Cutpust fram water heater for each month, <wh/month (84) = (62) + (63a) « (53] + {63c) + (B3d}

@ o o a o a a o a 1] o a |Gda)
Heat gains from water heating, KWhymonth 0.25 « [0BS = (45) + (B1) + {6dal] + 0.8 x [[46) + [57] + (59] |

9145 B235 EETE  B0ES  BO4 7458 7507 TeTE 7E26 849 B464 911 1651

Finclude (57) i in caloulation af 165 anly il bot water stare i in the dwelling o bot water is from heat netwark

Metabahc gains (Table 5), watis
B304 B3DA B304 EI0M B30A B304 BIDM B304 B304 BIOM B3040 B3I 156]

(+)

STZ0MA

CERTIFICAT

Lighting gains (calculated in Append x L, equation L12 or L12a), akso see Table 5

7385 B397 7583 7B38 7385 TB3IE T75B5 V5EY TB3IE 73ES  TB3E 7585
Apgliances gaing loaloulated in Appendix L, eguation L16 of L1Ga), also see Table 5

14464 14614 14236 1343 12414 11459 10821 1067 11049 11854 1287 138326
Cooking gains |caleulated in Apgendix L, equation L18 o L1Ba), also see Table 5

313 113 313 3113 1r 313 313 33: 33 T 5 W S 5
Pumps and Fans gains (Table Sa)

] [+] o Q o o Q o [i] L1} ] [i]
Losses e.g. evaporation [negative values| (Table 5

‘BE43 5643 BH4 BR43 HEA3 BHAD BEA3 BOAT  BH AT 6BAS BLAT -BHAT
‘Water heating gatns [Table 5)

12428 13254 11931 11235 10806 10353 10049 103.21 10551 11087 117.55 1234
Total internal gains

302.67 40057 38542 37294 35506 34446 33286 33367 34268 35317 37254 3E3.4l

Solar gains In watts, calculated for each manth

549 B9.91 11453 12944 13483 12981 126383 123.17 11964 9657 6507 4744
Total gains — internal and solar {watts]

44757 49048 489955 S02.3E 49084 47427 45960 45084 46232 45015 43761 43285

ure | heati

Termperature during heating periods in the living area fram Table 9, Thl 0]
utilisation factor for gains for living area, E1,m (sea Tab'a Sa)

@98 a6 082 Q.85 071 052 037 039 a.57 .82 095 0.58
Mean internal temperature Inliving area T1 (follow steas 3 and 4 in Table 9c)

047 206 .73 20.E8 2087 Il 21 21 2099 2082 20.6% 2044
Temperatiure during heating periods in rest of dwalling from Table 9, Th2 {*C)

2024 2024 024 2025 2026 26 2026 2027 D26 2026 2025 D25

Rool Utilisation factor for gains for rest of dwelling, IZ.m (see Table 9a)
.97 094 081 @Al (vl .46 031 0a3 051 078 053 .97
Raof Rean internal ternperature in the rest of dwelling T2

1897 195 M2 0aF 03 M2e 26 03T I8 202 i) 1875
Living area fraction

Mean intermal temperature (for the whabe deelling]

201 2023 36 2051 2059 MLE1 2062 2062 MLE1 2054 031 2008
Addiusted mean internal temperature:

0.1 0,23 36 2051 20059 HLG1 2062 2062 ZOA1 2054 2033 2008

CERTIFICATMON

DER WORKSHEET

21

0.48

1671

|6E]

|651

B

{711

172]

1731

1831

184)

1851

1861

1881

(851

]
1911

221
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DER WORKSHEET DER WORKSHEET DER WORKSHEET

Utilisatian factor for gains, Fraction Of space haat fram secondary/supplementary heating [ 1301) machanical ventilatien - balanced, extract or pasitive input from outside 1233 [3307)
007 094 09l 082 069 049 034 035 051 08 093 097 fad) Fraction Of space heat fram heat netwark 1 1302) warrm air heating system fans o [330b)
Useful gaing, mizm , W Winere the heat netwark 1= Not listed In the PCDE: o aump for solar water heating o 1330g)
43343 46313 45406 41433 33693 23106 15481 1621 25055 35091 40835 43118 1951 Fraction of heat from CHP 1 1303a) aump far storage WIWHRS {see sectan 63.3) o 1330k}
Monthly average external temperature from Tabde UL Fraction of heat from hest source 2 ] [303h) electricity use by heat interface unit o 13300}
43 4% 65 89 117 146 166 164 141 106 Rl 42 1961 Fraction of hwat fram heat source 3 ] 130ac) Total electricity for pumps and fans 12313 1331}
Hieal s rate for mean intermal temperaturs Fraction of heat from hest soures 4 [} 13034} Electricity for lighting (calculated in Appendix L) a15.34 1332}
63055 G1026 5504 45493 34727 23192 15487 16218 25238 3885 51971 62711 197 Fraction of heat from heat source 5 [ [303e] Energy generation (Appendis M, negative quantityl - Energy used in dweling
Space heating requirement far each month Winether the heat netwoark is listed in the FCDE or nat: o By 0 o o 0 o 0 0 o 0 o o 0 o |333a)
14666 9858 TLEE 293 TES 0 0 o a 3137 80T 15337 1983} Factor for contred and charging method (Table 4031 for space heating 105 1305) wind g o 0 o o o a o o @ 0 a o 13343)
Solar space heating calculated using Appandix H [negative quantity] Factor far charging methed (Table 4031 for water heating 1 1305a) Hydm g o o 0 o o a o 0 a o a a 1335a)
a [ i 0 o i 0 o il ) 0 il 1988) Distribution |ess [setar (Table 12¢] for heat nelwark - set to 1il HN listed in PCDR 11 1308) Erergy generation (Appendic I, negative quantity) - Energy used esported
Space heating requirement for each menth after solar contribution Annual space heating requiremant m a o o a o o il o i} ' o [i] il [333h)
19666 9888 TLEE 233 769 0 0 0 0 2127 8017 15327 [98<) Heat required fram heat netwark wind o 0 a o o a o o a o a a {334b}
Space beating reguirement in kwh,'m?year 12,43 198) Winere the heat network is not listed in the PCDE: Hydro o a o o 8 o o 8 a o o a |335h)
Space fwat fram CHP 70331 13074) Appendix O items: annual energy 0
Space heat fram heat source 2 [} {307k} energy soved o (3356}
Space haat from heat source 3 [ |207c) anargy used [} 1337}
Space heat fram heat source 4 o 1507d} Total delivered energy for all uses L49E 94
Meat loss rate, Space heat fram heat source 5 o 1307e]
Winether the heat netwark is listed in the FCDE or nat: 302y F s = Individual haat!
Ilrillsarinnufarmr fﬂ"ilﬂ“ o 0 v 0 B v o ¢ o a 1) Efficiency of secondary/supplementary beating system in % o |308)
o ° 0 o o 0 o o a o 0 a {101 Fpace haating fusl for pcondary/uprlsmantary fstem o 130 Where the heat netwerk is not listed in the PCDE:
Usafisl |oss, miLm (watts) Water heating Fuel resuired KWhivesr  Fusl rice Fusl cost fypear
a o o o N o a N a o o a (1029 Annual water heating reguirement space heating from CHP P 3123 [340a)
Gains IF DHW frarn heat network: Lpace heating fram heat saurce 2 o 1340k}
o 0 0 0 0 0 0 D 0 o D 0 1103) Heat required from heat nefwork R v 210) Spate heating from hest source 3 0 o {3a0c)
Space coaling requirement far month, whisle dwelling, continuous (KWh) 1104) Winere the heat netwerk & nat fsted in the ’ Space haating from heat source 4 0 o |340d)
a o o @ R T o o @ o o [104) Water heat trom CHE 25693 (310a) Space heating from heat source 5 0 @ [340¢]
Cosled Feaction o 1108) Watar heat from heat source 2 o 1310k} where the heat netwark is not listed in the PCDB:
Intermittency factor Wister heat from heat source 3 @ 1310ch Space heating fram PCDE heat netwark [i] 4.44 134034
0 o o a o i} 0 o i} a o i} 1105) water heat from heat source 4 0 {310d) Space heating fuel for secondary/supplermentary system [1} o 1341}
Space coaling reguirement for month il o w‘“"hmf firoumy herat 'D_"rms . @ 1310¢] IF DHW fram heat networic:
a o o a o o 0 o a 2 o a 1107) ':f:m" by ;"mm":‘" orinstantaneous heater within dwelling: ) Where the heat retwark 15 Hot listed in the FCDE:
Space coaling reguirement in kKWhrmdfyear ) 1108) ency o m_r mr . 0 1311} Watar heating from CHP i 10031 |3423)
Wiater heated by immersion of instantanecus heater [} 1312) Water heating from hest source 2 a o |342h)
Electr!cltrusned .fnrmstamaneuus ele::trlc shower(s) i 1] 1312a) Water heating from heat source 3 o o [342c)
Electrical pumping energy as proportion of heat supplied [+] |313a) Witer Rieating frem heat seurce 4 o P
2:(:_”('“' used :' "Batl"éimh”“EDF: . 2.6 1313) Water heating from heat souree 5 o o 1342¢]
o FASDNA £ Lalady] atin \]
Fabric Energy Efficiancy, a o {1073 SD:‘__?M?I:E" there is am;g:mollrg :stem : :2::; Water heating from FCDE heat network 4.44 |342)
. IFwater heated by immersion heater:
Electricity for pumps and fans within dwelling High-rate fraction [Table 13) p -U- 43)

R
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DER WORKSHEET

Low-rata fraction 0 /] |344)
High-rate cost, or cost for single immersian [} [+] |345)
Lowe-rate cost i L) |3d8)
If water heated by instantaneous water heater I} [+] 1347
Emargy used by instantanesus alectric showers) i} o [347a)
Space coaling [i] [+ |248)
Pumps and fans I} 20.33 EL 2}
Electricity for lighting [ aE49 [350)
Additional standing charges [Table 12) 92 |351)
energy saved or generated o

arergy saved a [+] |353)
energy used g o {354}
Total energy cost i 31226 [355)

Energy cost dellater .36 |356)
Erargy cost factor (ECF) 1.3 [357)
SAP rating 80.61 |353)

s — Individual heatir

‘Where the heat network is not listed in the PCDB
02 from CHP (space and water heating):
Poweer efficiency ol CHP unil [2.g. 25%) o |361)

Heat efficlency of CHF unit [2.g. 50%)] [+ |262)
Space heating fram CHP [} |363)
wcs eredit emissions for electsicty 1] |364)
‘Water heated by CHP [} |365)
wis credit emissions for elect-icly [+] |365)
02 from ather sources of space and water heating |not CHP):

Efficiency af heat source 2 (%] [+] |367 b}
Efficiency of heat source 3 (%) L] [367c)
Efficiency of heat source 4 (%] 1] (3674}
Efficiency af heat source 5 (%] [} |367e]
02 assoclated with heat source 2 1] |3E8)
D02 associated with heat source 3 [+] |363)
Ci02 associated with heat source 4 ] |30y
COZ associated with heat source 5 [+] |371)

)
STZ0MA

CERTIFICATION
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‘Where the heat network is lIsted in the PCDB: Energy used Emission fact

Space and water heating supplied by heat netwark o 1371a)
‘Where the heat network is listed in the PCDA: [

Electrical anergy far heat distribution 4,28 1372)

Tolal CO2 aociated with heal networks 19509 1373)
Space heating {secondary| /] [374)
‘Wiater heating by immersion heater or instantanesus heater o |375)
Energy used by instantaneous electric shwenls) [} 1375a)
Total CO2 assaciated with space and water heating 19509 |3va)
Space coaling [} 377
Electricity for purmps and fans within dwelling 171 1a7e)
Electricity for lighting 50,05 1379}
energy saved of generated

energy saved or generated 13E0)
Appendix 0 items.

anargy saved [ |381)
anergy used o 1382)
anergy used 27214 383}
Total CO2, kgfpear 5.55 1384)
El rating |section 14} 96,12 |385)
Creerall C0F factor far hieat netwark 0.07 |386)

dual heat

Where the heat netwark is not listed in the PCOR

032 from CHP (space and watar heating):

Power efficiency of CHP unit 2. 255 [+ 1461}
Heat efficiency of CHF unit [e.g. 50%) /] |aE2)

Lpace heating fram CHP [+] |463)
s credit emissions for electricty ] |a4)
‘Wiater heated by CHP o |465)
wis eredit emissions for slectricty [+] |4ES)
02 froem ether sources of space and water heating (not CHP):

Efficiency of heat source 2 (%) 4] 467k}
Efficiency af heat source 3 (%] [ {a67c)
Efficiency of heat source 4 (%) /] [467d}
Efficiency af heat source 5 (%) [+] [467e]

CERTIFICAT

€02 assoclated with heat source 2
COZ associated with heat source 3
COZ associated with heat source 4
COF associated with heat source 5
Where the heat network is listed in the PODE:

Space and water heating supplied by heat netwark

Electrical energy for heat distribution

Total CO2 assaciated with heat networks

Space heating (secondary|

Water heating by Immersion heater or instantanegus heater
Energy used by instantanecus electric shower(s)
Total CO? associated with space and water heating
Space coaling

Electricity for purngs and fans within dwelling
Electricity for lighting

energy saved or generated

energy saved of generated

Mppendix O items

energy saved

enargy usnd

Tolal CO2, kgfpear

Dwelling CO2 Emlssion Rate

Owerall CO2 Factor far heat netwark

STZOMA

CERTIFICATION
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215132
[+]
18652
BITOT

a ]

a o
o
HTaal
&0,
0.73

[468)
{489}
(40
471

|371a)

|-ﬂ'.'2:l
|473)
|aTay
|475)
|a75a)
1476}
1477}
[478)
|479)

{480}

|481)
|4E2)
|383)
|274)
|388)




Sample SAP Unit B2112 - Demand Reduction

DER WORKSHEET DER WORKSHEET DER WORKSHEET

ferent B2112
g Tyo New Dwelling Design Stage Infiltration rate Incorporating shelter factor .08 1211 Total area of external elements £4, m* 571 131]
Eatan Court Infiltration rate madified for menthly wind speed Party Wall o 1321
Oncford Road f Ma i tay i ! F t t 1z Party flaor [ 132a)
READING Manithly average wind speed fram Table L2 Farty calling @ 136)
RG1 7FU Internal wall ** o 1330)
31 3 459 44 43 3B 38 7 4 43 4.5 a7 325 122] |
wind Factor Intermal flzor o 132d)
Internal ceiling Maor y
dwa 128 125 123 11 108 085 085 093 1 108 113 148 1343 (22a) o " o 32e)
. Aadrusted infiltration rate [allowing Tor shelter and wind speed] abric heat loss, Wik = Z [Ax L) 131 1231
Heat capacity Cm =Flax k o
61 01 008 008 008 007 007 007 008 008 009 009 10 122m) - parity fm =I{Axk) , 4558 134l
Caleulate effective air change rate for the applicable case: Thermal mass parameter (TMP = Cm + TFA) in ki’ 250 1351
05 {233 Linear Thermal bridges: T (L » W calculated using Appendix K 2.86 126]
0s 1238 Point Therrmal bridges: Ty (WK} il signilicant paint thermal beidge present and values available 2.86 |36a)
Groiind Flaor a5 {la) ¥ 275 (23} = 1265 1 3a) . Total fabric heat loss H = 3ia < U]« (L« W) +3y 15,95 N
Tetal floar area ThA % 14 1 {2z “ertilation heat lass caleulated manthily
Dwelling volurme 1365 15 a} If balanced mechanical ventilation with heat recovery [MVHR)
! 0,37 037 0.37 .36 036 035 035 035 0.35 036 036 0.37 |28} 156 1552 1544 1504 1488 14585 1455 1447 147F 1488 1512 1528 (EL]
o) If balanced mechanical ventilation without heat recovery (MV] Heat transfer cosfhicient, W/K
0 0 o 2 o 0 Q o 0 o o 2 1248 3156 3147 3139 3089 3091 305 305 3042 3067 3051 307 3123 1351
2
€)1 whole house extract ventilation o pasitive input ventilation fram outside Heat loss paramatar {HLP), Wim?K
o 0 o a o o a o o a o o 1242) 069 068 068 067 067 065 066 D65 067 06T D68 068 1a0)
ChirmneysFluss a % B0 = o 16al d) If matural ventilation ar whale hause pesitive input ventilation from loft Humber of days in month [Table 1a)
Open chimneys a ¥ M= [ 1] 0 0 o i o o 0 0 o ° o a |7ad) 31 b 31 30 kR 30 31 31 30 31 30 31 181l
Chimneys f flues attached to closed fire a x 10 = [+] |6e) Effective air change rate
Flues attached to solid fuel bailer o * 20 = 0 i6d) 037 037 D37 036 D36 035 035 035 035 036 D36 03 {251
Flues attached to ather heater [i] % 35 = o I5e] Effective air change rate from PCDR;
Number of blocked chimneys a ® 20 = o 15} 037 037 037 036 03 035 035 035 035 036 035 037 1251
Number of Intermittant extract fans i} ¥ 10 = ] [7a) Assurmend ooupandy, N 157 1421
Humber af passive vents a % 10 = [+] 176} Hot water usage in itres per day for miker showers, Vd, shawaer (from Appendia 1)
Humber of flueless gas fires ¥} % 40 = 0 17c) a o 0 o o 0 o o a o o a {aza)
o T Hot water usage in liires per day for baths, Vid,bath (frem Appendix Jj
Number of i the dwelling (ns) i ) ttarms in the table below are to be expanded as necessary to allow for all different types of alement & g, 4 wall types. The kalue 5827 5741 5619 5384 5226 S039 4939 506 5191 538l 562 SBOS |42k}
umner of stareys i e IWe ing s o v 12 ELEMENT Gros Qpenings Met Area Uevalue XU kevalue Axk Hit water usage (n litres per day for other uses, Vi other (from Appendis 1)
Infiltraticn due to chimneys, flues, fans, P5Vs, etc 0 [+] 12 Salid door area () m A md WK k) klferd K k1 3
Additianal infittration a o 110} . 4 o 1261 3074 2962 FB51 2739 2637 2515 2505 2637 X730 2851 JA46) 3074 142z
Structural infiltration 2 2 I Sam|-glazed door ] |26a} Annual everage hot water usage in litres per day Vd.average [from Agpendiz J} B1.58 1431
Suspentded wooden ground floar 0 0 1121 Window 6E 1271 Hiot water usage in itres per day for each maonth Vd,m = (42a) + {42b) + (42c)
Mo draught lobsy 0 ] 113) Raof windaw o 127a) an02 BA03 ®A7 8133 7RSI 7555 7454 TRAT 7R3 BIA? BSE3 8B A2 agzaq (4]
Percantage of windows and doors drsught proofied Q a 114] Basement floor a o 128] Energy cantent of hot water usad = 4,18 x Vd,mox nm x BTm / 3600 kWh/manth {from Appendix I}
‘Windows infiltratian .
Infiltration rate g g :i:: Ground flo a o (283} 14098 12394 13018 11134 10572 9289 9005 9518 97.79 11184 12228 139.07 1361.36 1451
E i st -
Air perreability value, APSD, (m?/h/m?) 2 2 117 xpasad floar 3450 582 128H) Distribation |oss (48] = 015 x [45]
Alr permeability value, AP, [m*hm7] a o [17a} Basement wall o o 1231 2115 1859 1953 167 1586 1393 1352 1428 1467 1678 1834 2086 146]
Air parmeability valus) o4 ot 18] External wall bl 0,77 [25a) Sterage valume [fitres) including ary solar ar WWHRS storage within same vessel o 1471
Humber of sides an which dwelling is sheltered 3 3 113] Roof i} [+ 1300 ‘Water storage loss jor HIU loss)
Shelier lacior 0.78 1201 a) I manufacturer's declared lass factor is known (KWhyday): o 148]

R
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Temperature factor from Table 2b [+ [45]
Erergy lost froem water starage, KWh/day (48) x {49] = o 1501
o) If manufactuer's declared loss factor is mot known

Hiot wiater storage boss factar from Table 2 (kWhlitre/ day) [+] I151)
Valumie factar from Table Za L] 1521
Temperature faciar from Table 2h L] 1531
Ervergy last Troem water storage, kWh'day 4} 1541
Enter (50) or {54] In (55) i} 1551

‘Water storage [ar HIU) loss calculated for sach month (56) = (55) = (41)
o o [ a o o Y o o L4 o a 1561
If the vessel contains dedicated solar storage or dedicated WWHRS starage,
45T = [36|m 1 [[4T] — W] = [47], alse (57)m = (56)m
whare Vs bs vww from Appendls 53 or (H12} from Sppendix H {35 applicable),
0 o L] a o o o o a L1} o Q 1571
Prienary cireuit boss for each month from Table 3
madified by facter from Table H4 if there is salar water heating and a oylinder thermastat, althowgh nat for DHW-anly heat netwarks)
0 o 0 [ 0 o o o a L o a 1551
Combi loss for each month from Table 33, 3b or 3¢ Jentar 0 if nat 3 combi boilar)
4336 4006 4316 4011 4002 37326 3THE 3917 311 a2 4233 4526 1611
Total heat required for water heating cakoulated for each month (62) « 085 « [45] + (46] + (37} + (59] + (61

1B6.34 16399 17334 15145 14574 13015 12813 13435 1369 15384 164.61 1B4.33 1853.18 1621
CWWHRS DHW input caleulated using Appendia G (negative quantity| (enter 0 if no WWHRS contribution to water heating]

[ o 1] [ ] o a ] 1] L1} o Q |&63a}
Py diverter DHW inpul caloulsted wing Agpendix G (negative quantity) [enter 0 if na PY diverter contrbution]

0 /] 1] Q /] o Q o [i] L1} o 1] [63h)
Solar DHW input caloulated using Appendis H [negative quantity] {enter Dif no salar contribution to water heating|

0 1] [i] 1] ] 1] [ o 1] 1] ] 1] CES]
FGHRS DHW input calculated using Appendin G (negatve quantity] (enter O if no FGHRS contribution to water heating]

a L] o a ] a [ o a o a l634)
Output from water haater for @ach month, kwWh/month (64] = (B2) + (633] + (63b) + {63c) + (63d)

1B6.34 163.99 17334 15145 14574 13015 12813 134.35 1369 153.84 164.61 1B4.33 1853.18 l64]
Dutput from water heater for aach month, KWh/month (64) = (B2) + (E3a] » (630 + {63c) + (B3d)

[y o 1] Q ] o [ o a L1} o a |G}
Heat gains from water heating, kWh/month 0.25 % [0.85 « (45) + [61) + {64al] + 0.8 x [146] « 157] + (59} |

52 5132 5407 4705 4516 402 3047 4144 4229 4763 Bl 575G 1551

Fnclude (57him in caloulation of (65} m only if bot water store it in the dwelling or bot water i from hest netwark

Metabolic gaing (Table 5), watts
FBET TEG? THET TEET TBET TEET TRET TEET TRET TBET TEET TEET 156

STZ0MA

CERTI¥ oM

Ughting gains {calculated in Appandx L, equation L12 or L12a), ako see Table 5
7339 B340 7537 779 AT ] 7239 7539 779 75.33
Appliznces gains (calculated in Appendie L, eguation L16 or L16a), also see Table 5

13686 13B28 1347 1270 11747 10843 10230 10057 10455 11217 120738 13082
Conking gains {caloulated in Appendix L, equation L18 or L1Ea), also see Table 5

30.87 30E7 3047 3087 3I0ET 3087  3A0E7  3IDBT 3087 0BT I0AET  I0ET
Pumps and fans gaing (Tabde 53|

3 3 3 3 3 1] a o a £ 3 3
Losses e g. evaporation [negative values| (Table 5

-
-
ia

7539

G283 5253 E291 6283 283 <RI 623 RIS B3 -62H3 B9 -R2EI
‘Water heating ga‘ns [Table 5)

7B2S Ta23  TIEE 6534 BOG3 5584 5305 557 5874 641 TL1T FT3e
Total intemal gains

3401 34757 33237 31993 30315 ZBETE 27743 27EES 2B7.79 30125 32045 33317

Solar gains In watts, calculated for each maonth

17.83 3487 5743 8376 10265 10508 10004 B593 6679 4138 2273 1466
Total gains — internal and solar {watts)

35791 38244 IE9E 40360 4058 30384 37747 16459 35458 34261 14768 347.83

Temperature during heating periods in the living area from Table 9, Th1 [°C)
utilisatian factor for gains for lving area, E1,m [sea Tabia Sa)

0.98 0ar 0.54 Q.85 0.69 043 .36 033 .59 86 095 0.93
Mean internal temperature in lving area T1 (fallow steps 3 and 4 in Table 9c)

2055 2065 0B 20052 .98 21 21 21 pal 2053 074 2054
Temmperature during heating periods in rest of dwelling from Table 9, Tha {*C)

2035 2035 36 2036 2037 MNIT 2037 2038 03T 2037 M3 2036

Raol Utilisatien factor for gains for rest of dwelling, I2,m (see Table 9a)
0,98 [hE: 1] 083 @82 0.65 0.45 0.3 0.3z 0.54 @82 0.55 098
Raof Mean intennal Lermperature in the rest of dwelling T2

18486 2005 AT 2031 2036 AT 2037 2038 3T 032 M4 1944
Living area fraction

Klean interral temperature (Tar the whale deelling]

2035 2045 MAST 071 JOFT O MMTE 2073 TR MR 07X MOS3I R0A3
Adiusted mean internal temperature:

035 2045 ST 20T LT R 07R JO7E 0 IR 2072 X053 2033

CERTIFICAT

DER WORKSHEET

21

0.65

167

|6E]

|68

(o

711

i72]

1731

183)

|&a4]

|85]

136]

187

|2E]

(85)

{=0]
{91]

[92]

EET]

Utilisathan factor for galns,

088 086 053 084 068 048 034 037 057 084 095
Useful gains, mGm , W

350.431 36E51 36373 33874 27538 1BEIZE 12755 1333 20367 2BBE1 32668
Monthly average external temperature from Table U1

43 19 B.5 a9 1.7 145 166 164 141 106 71
Heal loss rate Tar mean internal lemperatune

506,35 43528 44156 36588 28023 18355 12757 13333 20479 31246 41731
Space heating reguirement far each month

115 #1316  5Y86 1855 361 o a o a 1475 B511
Solar space heating calculated using Appendix H [negative guantity]

a o o a o a a o a L] o
Space haating requirement for each month after solar contribution

115 BL16 57856 1955 361 O a o a 17.75 6511

Space heating requirement in kWwh/mé fyear

0.98

34165

L1

503,79

12063

120,63

DER WORKSHEET

10.47

194]

1951

1961

1971

[98a}

19EL)

|982)
195

Heat loss rate,

o o 0 a 0 o o o o L o
Utilisatian factor far loss

a o ] [ o a @ o a [} o
Useful loss, mLm (watts)

0 o o a ] a a ] a 1] o
Gaing

[ o 1] Q ] o a0 ] 1] L1} o
Space cooling requirement for month, whols dwelling, continusus [KWh)

0 [+] 1] @ 1] a a o a 1] o
Cooled fraction
Intermitency factor

[ o 1] Q ] o [ o a L1} o
Space cooling reguirement for manth [}

[0 [+] o a 1] a a ] a 1] o

Space coaling requirement in k'Whym?/year

110
1101)
1102)
1103)
1104)
1104

1105)

1105)

1107)
1108)

Fabric Energy Efficiancy, il

1109)




Fraction of space heat from secondary/supplementary system, ]
Fraction of space heat from main system(s),

Fraction af main heating from main systemn 2,

Fraction of total space heat fram main system 1,

Fraction of total space heat from main system 2,

tfficiency of main space heating system 1 [in %),

Efficiency af main space heating system 2 [in %),

Efficiency of secondary/supplementary heating system, %,

Capling System Seasonal Energy Eficiency Ratic, i}
Space heating reguirement |calculated above),

a o 1] a o [u] a ] a 1] o a
Space heating fuel {main heating system 1), kWh/month i}

145 0144 7233 2443 451 1] Q ] ] 2213 B1.3% 15079
Space heating fuel {main heating system 2), kWh/menth i}

1] 1] 1] @ ] 0 1] i] 1] 1] ] [i]
Space heating fuel {secondary], KWhymonth a

a o o a0 o [ i ] ] L) D ]
Cutpust fram water haater], a

Efficiency af water heater
a0 a0 a0 a0 L ) a0 & a0 a0 &) a0
Fuel fer water haating
23293 0459 166! 18831 18217 16163 1601T 16784 17112 1923 NsTe 13042
Space Coaling
a o o a o o a o o L] 0 a
Annual tatals kiWhype Nhyye
Space heating fuel used, main system 1
Space heatiag fuel used, main system 2
Space heating fuel used, secondary
Water heating fual used
Electricity for Instantanesus electric shewen|s)
Spasce coaling fuel used
Electricity for pumps, fans and electric keep-hot
Mechanical vent fans - balanced, extract or pasitive input fram autside i} a
warrn air heating systern fans
Heating circulation pump or water purmp with'n warm air beating unit
0l boiler ausiliary (oil purmg, Tue lan, ete; excludes cireulation pump)
Gas bollar aulliary [flue fan, ate; exdudes circulation pump)
Mantaining electric keep-hat facility for gas combi boiles
Pump far solar water heating
Pump far storage WWHRS
Total eactricity tor the abowve
Electricity for lighting

DER WORKSHEET

coalorase~-ao

31647

B02.09
o
[+]
231647
1]
4]

11575

41

45

20175
30235

|201)
1202)
1203)
|204)
(205)
|206)
1207)
[208)
|209)

1210

1211}

213}

1215)
1216)

[217)

{219}

1221)

1211
1213)
1215)
{219}
lada)
1221)

|2304)
{230}
|230c)
|230d}
|230e]
|230}
l230g)
1230k}
1231}

1232)

DER WORKSHEET

Emargy saving/generation technologies (Appandices M, M) - Energy used In dwelling
Electricity generated by PUs [Appendix M) [negative quantity)

Q '] 1] (4] o 1] 4 o 1]
Electricity generated by wind tursines [Appendix M) [negative quantity)

i o o i o o 4 o 1]
Electricity ganeratad by hydro-slectric generators

a o o [ o o [y o 1]
Electricity used or net electricity generated by micro-CHP

a o o a o o a o a

Energy saving/generation technologies (Appendices M, M) - Energy exported
Electricity generated by PYs [Appendix M) [negative quantity)

0 [} ] 0 ] ] 0 o 0
Electricity ganeratad by wind turnines (Appendix ) (negative quantiny)

0 [} ] i ] ] 0 ] 0
Electricity ganerated by hydro-glectric generators

a [} [i] a ] ] il ] 0
Electricity used or net electricity generated by micro-CHP

a [} o a ] ] il ] i

Appendix O items: annual energy
Appendlx 0, <iterm 1 descriptions
energy saved

energy used

Total delivered energy for all uses

[+]
o
TAF0EG

|233a)

[234a)

1235a)

|235c)

1233b}

(2348}

1235k}

|235d)

|236a)
|237a]

Fuel required

Space haating - main systam 1 [aleciric aff-peak tariff
High-rate fraction (Table 12a, or Appendix F for electric CPSU)
Lowe-rate fraction

High-rate cast

Low-rate Cost

Space heating - main system 1 cost [ather fuel)

Space heating - rmain system 2 [eleciric afl-peak Larilf
High-rate fraction (Table 12a, or Appendix F for electric CPSU)
Low-rate fraction

High-rate cost

Low-rate cost

Space heating - main system 2 cost (ather fuel|

Space haating - secondary lelectric off-peak tariff)

High-rate fraction {Table 12a, or Appendix F for electric CPSU) ¥}

o ooao

ooco oo

STZOMA

CERTIFICAT

2152
.92

21,82
2152

|240a)
|240b)
|240¢)
(2404]
|240e)

[241a)
241k}
[241c)
|241d}
{241g]

1242a)

Low-rata fraction

High-rate cost

Law-rate cost

Space heating - secondary cost [other fuel]

Wiater heating (electric off-peak tarff)

High-rate fraction (Table 123, or Appendis F for electric CP5L)
Low-rate fraction

High-rate cost

Lawe-rate cost

‘Water heating cost [other fuel)

{for a DHW-orky heat network use {342a) or [342b) instead of (247)
Energy For instantaneaus electric shawer(s)

Space coaling

Pumps, fans And electric keep-hat

Erargy For lighting

Additional standing charges

Enery saving/genaration technalagies

Appendix 0, <itemn 1 dascriptions=

energy saved Or generated

energy used

Tetal energy cost

11a, SAP rating - Individual heating systems including micro-CHP
Energy cost deflator

Erergy cost lactar (ECF]

SAF rating

DER WORKSHEET

oo ooo cooan oo oo

oo

21.92

(==

[=RE = =R =]

Ba32

(=S

3z27
5101
184

37452

=

=1

|242b)
|2a2¢)
(242d)
|2aze]

|243)
|2a2b)
[24c)
|2a2d)
|247)

|247a)
[248)
(249)
(250}
|251)
(252}

|253)
[254)
|255)

[256)
{257}
[258)

Ervergy cost deflator
Energy cost factor (ECF)
SAF rating

0.36
1.48
75.58

|256)
(257
|258)

Space haating - main system 1

Space haating - maln systam 2

Spdce heating - secondary
Enargy for water heating

Erergy for instantaneous electric shower(s)

|261)
|262)
|263)
|264)
|264a)

10



Spaca and water heating
Space coaling
Electricity for purmps, fans and electric keep
Electricity for lighting
energy saved or generated
Appendix 01 items

gy saved

energy used

energy saved

energy used

Total C0OZ2, kg/year
Dwwzlling CO2 Emisdion Rale
El rating

13a. Primary E

DER WORKSHEET

44148

27 e
44 B5

514.11
1118
o2

|265)
|264)
|267)
|z6a)
(z6ab]

|27k}
{271h}
|272)
273}
|274)

Space heating - main systerm 1
Space heating - main system 2

Lpace heating - secondary

Erergy far water heating

Erargy for instantanecus electric shower(s)
Space and water heating

Space cooling.

Electricity for purnps, fans and electric keep
Electricity for lighting

anargy saved or generated

Appendix O items

ENErgy saved

energy used

energy saved

energy used

Total PE, kWh,'year

Dwelling PE Rate

37O
[+]
415739
o
3ns.2
aFs
0 /]

=]
-=oo s

493708
107.33

|275)
[278)
1277
1278}
|278a)
|279)
(280)
|281)
(z82)

(z84b]
|285h}
|285)
(287

Sample SAP Unit B2112 - Renewable Energy

Refarence B2112

DER WORKSHEET

1T Mew Dwelling Dasign Stage

Eaton Court
Oxferd Road
READING
RG17FU

Graund Floar
Tolal Near area TR

Dwelling valurme

ChirmmeysFlues

Open chimneys

Chirmneys / flues attached to closed fire
Flues attached Lo salid luel boiler

Flues attached to other heater
Mumber of blocked chimneys
Mumber of intermittent extract fans
Mumbsr of passive vents

Mumber of flueless gas fires

Murnber of storays in the dwalling [ns)
Infiltration due ta chimneys, llues, fans, PSVs, ele
Additional infiltration

Structural infiltration

Suspendad wooden ground flaor

Mo draught lobby

Percentage of windows and doars draught proaled
Windaw infiltratian

Infiltration rate

Alr permeability value, AP0, (m5h/m*)

Air permeability value, AP, {mfh/m?]

Air permeability value)

Mumber of sides an which dwelling is sheltered
Shelter factor

CERTIFICATI

46 | lal x E75 [2a) = 1265
a8

1265

[} % H0 = [
[} ® 20 = 0
o ® 10 = a
[} ¥ 0 = 0
[} ¥ 35 = 0
[} ¥ 0 = 0
[} ® 10 = 1
[} ¥ 10 = 0
[} ¥ 40 = a
] [

0 1

0 il

o 0

o 4]

] [

0 0

o 0

0 0

2 2

0 0

0.1 0.1

k] 3

0.7

[3a)
a1
151

I6ah
L]
(4]
16d)
|6}
(61
[7a)
7h)
[7c)

[E1]
[l
(1)
11
112y
(13}
[14)
115}
116)
(K]
1173}
118}
[13)
[20)

Infiliration rate incorporating shelter factor
Infiliration rate rodified for monthly wind speed

Manthly average wind spead from Table U2

51 E] 49 4.4 4.3 8 38
wWind Factar

123 1.25% 123 11 1.08 095 085
Adjusted infiltration rate [allawing far shelter and wind spead)

18§ o1 o .09 0.08 007 0.o7
Calculate effective air change rate for the applicable cace:

3] If balanced mechanical wentilation with heat recovery [MyHR]

0a7 0.37 037 .36 036 03s 035
b} If balanced mechanical wentilation without haat recovery (M)

0 o ] o o 0 0

DER WORKSHEET

) If whole house extract ventilation or positive input ventilation from outside

i} ] [} o o 1] o

o) If natural ventilation or whale house positive input ventilation from loft

1] ] o i o 4] a
Effective air change rate

037 037 037 .36 036 035 035
Effactive air change rate frarm FCOE:

037 03 7 037 .36 D36 035 0.35

0.08 [21)
) 122)
3. 4 4.3 a5 a7 525 122)
083 1 108 113 118 1313 [22a)
007 008 00B 009 009 10z |22k}
a5 [23a)
05 [23h)
a5 [23c)
035 035 036 036 037 [24a}
0 Q o L] 1] [24h])
0 0 ] ] a [24c)
0 ] il o a [24d)
035 035 036 038 037 [25)
035 035 036 036 037 125)

Fems in the table below are to be expanded as necessary to allow for all different types of element e.g. 4 wall types. The k -value

ELERENT Gross Dpenings Net Area
Solid door area (m7] m Am"
Semi-glazed door

Window

Aoof window

Basement floor

Graund floor

Expoded lloor

Basament wall

External wall

Roaf

CERTIFICAT

Uvalus AU kvalua

W mzK [wisfi) kifm K 0

a

6.8

)

0 a

L] a
3450 332

o a
774 07

o a

AXEk

I [26)
[26a]
2
127al
(28]
[28a]
128b)
129)
129a]
130)

Page 2

11



DER WORKSHEET

DER WORKSHEET

DER WORKSHEET

Total ares of external elements A, m?

Parly 'Wall

Party floor

Party ceiling

Internal wall *=

Internal floor

Internal ceiling floor

Fabric heat koss, WK = (A x U}

Heat capacity Om = FiAx k)

Thermal mass paramater (TMP = Cmo+ TRA) in kI/m 8

Unear Thermal bridges: § (L x 4} calculated using Appendix &
Point Thermal bridges: 3y (W/K} If significant point thermal bridge present and valuss avallable
Total fabric heat loss H = FlA « U]+ FlL= W)+ 5y

wentilation heat less calculated monthly

158 1352 1544 1304 14% 1455 1455 1447 1472 148 1512
Heat transfer coefficient, W/K

3156 3147 3139 30099 3091 305 305 3042 3067 3091 3107
Heeat less parameter (HLPL, W/m?K

0.69 068 068 067 067 068 066 OB 067 067 063
Mumbsaer of days in manth (Table La)

31 B 31 30 31 30 31 31 3n 3 o

15.28

31213

0.68

31

[
coo oo~

o

a1
4359
250
L6
186
15.55

[31)
(32)
[32a)
[32b)
[33e)
[32d)
[32e}
[33)
[34)
[35)
[38)
[3&a}
[37)

(38)

[ER]

140}

[41)

Assumed ocrupancy, N
Hot water usage in litres par day for mixer showers, Yd, shower [from Appandix 1)

o o a o o [ o
Hot water usage in litres per day for baths, ¥d bath (from Appandix )

5827 ST41 Bal9 5384 5226 G039 4833 G06 5191 5381 563
Hut water usage in litres per day for ether uses, vd,ather (from Appendix 1]

3004 2962 51 V39 6T 2515 BhAS 0 262V 2N3H 0 BL1 0 2962
Annual average hot water usage in litres per day Vd.average (from AppendixJ)
Hot water usage in litres per day for each month Vd,m = [42a] + (42k] + (42¢)

89.02 8703 B4AT7 8133 7853 7555 7454 TeAE7 7R3 B142 8533
Energy cantent of hot water used = .18 x Vi, o« am s DTm 3600 kKWh/rmonth | Irom Appendis 1)

0 [ ] (4]

140898 13394 13018 11134 10577 9289 09015 9518 97.79 11184 12138
Distributian loss [46) = 0115 x {45]

2115 1E53 1353 167 1586 1383 1352 1428 14467 1RVE 1834
Storage wolume (litres) including any solar or WWHRS storage within same vessel
Water storage loss (or HIU loss)
al If mamufacturer's declarad loss factor is known [kWh/'day]:

STZ0MA

CERTIFICAT

S8.08

30,74

BE.E2

133.07

Z0.EE

B1.58

983.94

1361.36

Page 3

[42)

[42a)

(42}

[a2c)
[43)

[a4)

[45)

46
[a7)

(48}

Termperature factor from Table 2b
Energy lost fram waler storage, kWh,/day 48] « (43) =
b} I manufacturer’s declared loss factor is not known 2
Hot water storage loss factor from Table 2 (kK\Whyliteeday)
Valume factor from Table 2a
Temperature factor from Table 2b
Enargy last fram water storage, kih/day
Enter [S0) or (54} in [55)
Water storage (or HIU loss calculated for each month [56) = (55) = [41)
3201 2882 3200 3098 3201 3088 3201 3201 3008 3201 3098 320
If the vessal containg dedicated solar storape or dedicated WWHRS storage,
(57 = [S6)m 2 [(47) = Vs] ¢ [47), elze (5T)m = (S6)m
where Vs is viww from Appendix 63 or [H12] from Appendix H (as applicable}.

3201 S 3201 3098 3201 3098 3101 3201 3088 3201 3098 32m
Prirmary circuit loss for each menth from Table 3

110

o.o2
103
06
103
1.03

[aa)
(50}

[51)
(52)
53)
[54)

[55)

[5&)

[57)

edified by factor from Table HA if there is solar water heating and a eylinder thermostat, although nat for DHW-anly heat networks)

2336 FLO1 2336 2351 1336 2251 @336 232 2251 3326 2251 3376
Combi lows for each month from Table 3a, 3b or 3¢ Jenter 0 if nat a combi boiler)

1} o a 0 ] ] o 1] a o o o
Total heat required for water heating calculated for each month [62) = DUBS = (45] + (48] + (57] + (59] + (B1)

196,26 17386 18545 164.E3 161 146,35 14543 15046 15128 16712 17577 18435

2012.2

CWWHRS DHW input calculated using Apperdix G [negative quantity) [enter 0 if no WWWHRS cantribution 1o water heating]

1] o a [ o [ o 0 [} o o o
PV diverter BHW input calculated using Appendix G {negative guantity] lenter 0 if no PV diverter contribution)
] 0 ] 0 ] ] ] 0 0 ] 4] 1}
Salar DHW input calculated using Appendix H negative quantity) (enter O if no solar contribution to water heating)
L] 0 o ] 0 0 0 ] 1] 0
FGHRS DHW input calculated using Appendix G (negative guantity] fenter 0 if no FGHRS contribution to water heating]

[} o a o o L a L1 [ a
Output from water heater for each monith, kWh/month |64) = [52) + (63a) + (63k) + (63¢) + (B3d)

196,26 17385 18545 164.E3 1E1 146,35 14543 15046 15128 1E7.12 17577 18435

]

Output from water heater lar each month, BWh/month [64) = [62) + (63a] + (E3k) + (63c) + (63d)

i} o L] o o [} o 0 [ o o o
Heat gaing fram water heating, kWh/manth 0,25 « [0.85 = (45} + {B61) + (Bda)] + 0.8 x [{46} + (5T} + (39} |

311 BL15 B751 7982 7937 7368 743 7587 7531 Bl4l B345 9046
include [57) min calculation of [£5) m only if kot water store is in the dwelling or hot wategr is from beat network

Metabolic gains (Table 5], watts
TFRGT  TEET TAGT TRGT TRET TAGT TRGT TAGT TAGT TRET A&7 TRET

ERTIFICATION

2012.2

159)

(&1}

[62)

[63a)

(63}

[63c)

[63d)

[L21]

[LSEL

[65)

(66}

Lighting gains [zaleulated in Appendix L, equation L12 or L12a), also see Table 5

7539 B3d4b ¥5.39 I7O 7533 779 73% 7539 779 7533 77a 75.3%
Appliances gaing (caleulated in Appendix L, equation L16 o L16a), ala see Table 5

13686 13823 1347 127.08 11747 10843 10239 10097 10435 11217 1Z17E 13082
Cooking gains {calculated in Appendic L, equation L1 or L18a), also see Table 5

30.87 3DEY 3087 30E7 0BT 3087 30EY 3087 30E7 30EY 3087 30.ET
Pumps and fans gains [Table 5a)

L] o Li] [} o 1] o o [ il L] o
Losses e.g. avaporation |negative values) (Table 5

6293 6183 6293 6203 6293 6203 G2BI 6293 A0 H293 6293 6253
Water heating gains {Table 5}

12244 12076 11761 11085 10668 10234 9573 10197 1046 10942 11591 121.59
Total internal gains

381L2% 3890 3P4E 36244 3614 33526 3340 32493 33364 34357 36200 3744

Solar gains in watts, calculated for esch month

17.833 3487 5745 8376 102465 10508 10004 B593 6673 4138 2123 1466
Total gaing — internal snd solar fwatts]

39917 423938 43174 4462 44879 44034 42414 41086 40044 3IBAGS 38442 3E0.06

Termperature during heating periads in the living area from Table 3, Thi [°C)

Utilisation factar for gains for living area, B1,m (see Table Sa)

0497 0,95 081 0%} 0.B3 a4 0.32 034 53 D.7e 0483 0.97
Mean internal temperature in living area T1 [follow steps 3 and 4 in Table 9¢)

2064 XTI 2084 2085 253 21 21 21 21 2056 2081 2063
Temperature during heating periods in rest of dwelling from Table &, Th2 {7C)

2035 2035 2036 2036 A7 2037 037 2038 2037 2037 036 2036

Roof Utilisation factor for gains for rest of dwelling. @2, m (see Tahle 9a)
096 084 08% 077 05% 04 07 0% 048 076 & 0487
Roaf Wean |nternal temperature In the rest of dwelling T2

2004 Z003 2023 2033 2036 2037 03T 2038 2037 2034 2021 2003
Living area fraction
Mean internal Lemperature {lor the whele dwelling]

2043 2052 2063 2073 M7 2078 XTE 208 DB T4 206 20.42
Adjusted mean internal lemperature:

20.4% 2052 2063 20073 077 2078 I0TE 2078 I0TE 20074 204 042

TIFICATION

0.65

1E7)

|68)

163)

[70)

[71)

[v2)

[73)

[83)

|84}

185)

[85)

[87)

[84)

[84)

[90)
[31)

[az)

[93)

12



DER WORKSHEET DER WORKSHEET DER WORKSHEET

Unilisation factar for gains, Fraction Of space heat from secondary/supplementary heating 0 301} rrechanical ventilation - balanced, extract or positive input from outside 115.75 [330a)
096 094 0% 078 062 043 03 032 051 078 092 097 (a4) Fraction Of spaee heat from heal network 1 (302} warm air heating system fans [ (3306}
Usedul gains, mim | W Where thes beat netwark 15 Not listed |n the PCOR: a purnp for solar water heating o 3308)
38428 309858 35755 3402 2778 18E44 12756 13332 20435 29978 354.36 37635 135 Fraction of heat from CHP 1 130:3a) pumg far starage WIWHAS (see saction G3.3) 0 (3300}
Manithly average external temperature from Table UL Fraction of heat frem heat source 2 a 1303b} electricity use by heat interface unit 0 [330i)
a3 49 65 88 1L7 146 166 164 141 106 71 42 136) Fraction of heat from heat source 3 0 [303c Total electricity for pumps and fans 1575 (331
Heat lgss rate far mean internal temperature Fractian of heat fram heat source 4 0 (3024} Electricity for lighting [calculated in Appendix L] 301935 33z}
5001 48172 44347 36673 28042 18857 12757 13333 20484 31351 41051 S06.59 137) Fractian of heat frem heat source 5 0 1303r] Energy generation (Appendixs M, negative quantity) - Energy wsed in dwelling
Space haating requirement for each month Whather the heat network is listed in the PCDR or not: 1] By o o o a 0 o o o 0 o o 0 o [333a)
9287 6259 416 121 184 0 0 o 0 1021 4691 96ES (38} Factor for cantrol and charging method (Table 4c(3]) for space heating 105 1305} wind g 0 0 a 0 0 a o 0 0 o 0 a [334a)
Solar space heating calculated using Appendix H {nepative guantity) Factor for charging method [Table 4c(3)) for water heating 1 [305a) Hydra g o o a 0 o a 0 o 0 o o a [3353)
o 0 o a o o o o o 0 o 0 [48h) Distribution loss factor (Table 12¢) for heat network - set to 1 1f KM listed in PCDE 1.1 [306) Energy generation [Appendixs M, nagative quantity) - Energy used exported
Space haating raquiremant for each month after solar contribution Annual space heating requirement Py o I 0 I 0 o n o 0 0 o i} i} [333b}
arET 6259 4l 1218 194 0 i o 0 W2 4691 968G [98c) Heat required fram heat network wind o a o o a 0 a o o 0 o o a [334b}
Space heating requirement in kW h/mdfyear 754 jga) Where the heat network s not listed in the PCDB: Hydre o a 0 o 0 0 a N o 0 o o 0 (3350}
Space heat from CHP 47181 [307a) Appendix O items: annual energy i
Space heal hom heat source 2 il 1307} energy saved a (3360}
Space haal from heat source 3 Q [3a7c) energy used a (3370}
Space heat from heat saurce 4 0 (3074} Total delivered energy for all uses 306032
Haat loag rate Space heat from heat saurce 5 a [307e]
" o a B a o a a b a o o (200} Whather the heat netwark is listed in the PCDR ar not: (302} 10b. F 5 = Individua tems includ
Unifisation factar for lags Efficiency of secondarysupplementary heating system in % 0 1308}
0 0 o o o o o o o o o 0 (101} Space haating fuel for secondary/supplementary system 0 [ELEH Where the heat network is rot listed in the FCDE:
Useful koss, mbm (watts) Water heating Fuel raquired KWhiyear  Fuel price Fuel cast £fyear
Annual water heating requirement
a 5 o a o 0 o 5 o o o 5 (102} & reo Space heat!r\i from CHP ) 18.73 [340a)
Gairg If DHW from heat network: Space haating from heat source 2 [} i (3400}
o o o o o o o o o o o o {103} Heat requirad from heat netwark i 310} Space heating from heat source 3 o i [340c)
Space cooling requirement for month, whale dwelling, cantinuous (ki) (104} Where the heat network (s not listed in the PCDE: Space heating from heat source 4 0 0 3404}
o 0 9 o 0 o 0 a o 0 0 o (104} Water heat fram CHP 231342 [310a) Space heating from heat source 3 ) a [340e]
Coaled fraction 0 (105} wiater heat fram heat source 2 o [310b} Where the .heul metwark is pol listed in the PCOB:
Intermittency factor ‘Water heat fram heat souree 3 o (310} Space heating from PODE heat network o a.44 (340}
o 0 0 0 o 0 0 o 0 0 o 0 (106} ‘Water heat fram heal source 4 a [310d} Space heating fuel for secandary/supplementary system o a 341}
Space coaling requirement for month 0 g Water hnat.lrum I-T:nlsnrarzes o ! a [3108] If DMWY from hieat netwark: ) )
o o o o a o o o o o o o (107} H DHW by immersion or instantaneouws heater within dwelling: Where the heat network |5 Mot listed in the FOD8:
Space eoaling requirement i KWh/enTyear o {108 Efﬁcil:n:lpnfwnm-r Iu!amm-' ) i 311} Water heating from CHR 1] Gg.28 [347a)
‘Water heated by immersion or instantaneous heater fi] 312} Water heating from heat source 2 1] 1] [EEREY
Electricity used for instantaneous electric shower|s) i} 1312a) Water heating from heat source 3 ) 0 [342c)
g requirerant Electrical pumping energy as proportion of heat supplied 0 [313a) Water heating from heat source & 0 0 [342d)
uirem
' Electricity used for heat distribution 2635 1313} ‘Water heating from heat source 5 0 0 342e]
Fabrie E Efhs Cooling System Saasonal Energy Efficlency Ratio i 314} Water heating from PCDB haat network 4.44 342}
BRnE Energy HRency, 0 a [108) Space cooling (If there s a fived cooling system i} 315} If water heated by immersion heater:
Electricity for purmps and fans within deelling High-rate fraction (Table 13| o i [34%)
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Low-rate fraction o i [34d)
High-rate cost, or east for single immersion o 0 [345)
Low-rale cosl o a 346}
If water heated by instantansous water hester o ] [347)
Erergy used by instantaneous electric showen|s) 1] [} [347a)
Space coaling o Q (348}
Pumps and fans o 18.09 [EEEH
Electricity for lighting o 5101 [350)
Additional standing charges (Table 12) 42 [351)
energy saved or genarated V]

energy saved 0 0 [353)
energy used o ¥ [354)
Total energy cast 1] Tl [355)

Energy cost deflator 0.36 [356)
Energy cost factar |ECF) 11 [357)
SAP rating E2.1 [358)

Whare the heat network is ot listed in the FCDRE

032 fram CHP {space and water haating):
Power afficiency of CHF unit fa.g, 25%) 0 [361)
Heat efficiency ef CHF unit{e.g, SU%) 0 [ELEH

Space heating from CHE 0 [383)
less eredit ermissions for electricity 4] [364)
Water heated by CHP L1} L2
less eredit emissions fer electricity q L
02 fram other wouress of space and waler heating {nat CHR):

Efficiency of heat source 2 (%) a |367bh
Efficiency of heat source 3 (%) [+} 36T}
Efhciency of heat source 4 [%] a [367d}
Efficiency of heat source 5 (%) i [367e]
€02 associated with heat source 2 4] [3G8E)
€03 associated with heat source 3 4] [369)
€02 associatad with heat source 4 /] [370h
€02 associated with heat source 5 Q [371)

STZ0MA

CERTIFICAT

Where the heat netwark |s listed in the PCDE:

Space and water heating supplied by heat network
‘Where the heat netwark is listed in the PCDE:

Electrical energy for heat distribution

Total CO2 associated with heat networks

Space heating (secondary)

Water heating by immersion haater or instantaneaus heater
Energy used by instantaneous electric shower|s)
Total 002 associated with space and water heating
Space cooling

Electricity for purps and fans within dwelling
Electricity for lighting

energy seved or generated

energy saved or generated

Appandix O ilems

energy saved

Energy used

energy used

Total 002, kgfyear

El rating |section 14)

Cwvarall CO2 factor for heat network

DER WORKSHEET

37e
17363

17363

1604
W65

a
a
73434
5.09
DE.55
0.07

ndividual heat ms including micro-CHP

Whara the heat netwark is not listed in the PCDBE
Ci2 from CHI* {space and water haating)

Fower efficlency of CHF unit {e.g. 25%)

Heat efficiency of CHP unit {e.g. SO%)

Space heating fram CHP

less eradit armisdions for electricity

Waler heated by CHP

less credit emissions for electricity

CO2 from other sources of space and water heating (nat CHP):
Efficiency of heat source 2 [%]

Efficiency of heat source 3 [%)

Efficiency of heat source 4 [%)

Efficiency of haat source 5 (%)

STZ0MA

CERTIFICATION

oo oo

oo oo

1371a)

1373}
1373}
(374}
1375}
[375a)
1376}
327
[378)
(379}

1380}

1381}
1382)
(383}
[384)
[385)
[EE

[461)
[ELEH

[a63)
(A58}
(485}
[466)

[457b}
[467¢)
(4674}
[467r]
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