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Introduction

GDM Partnership Building Services Consultants Limited were requested by The Boathouse, Twickenham Ltd to undertake
an Energy Statement to support the planning application to the London Borough of Richmond upon Thames (LBRuT)
Council.

This report assesses how the proposed scheme and services meet the planning requirements of LBRuUT and analyses the
London Plan 2021 requirements appropriate for the proposed scheme. This Energy assessment has been carried out
following the Greater London Authority (GLA) Guidance on Preparing Energy Assessments (June 2022). Accordingly, the
SAP10.2 carbon factors are used for all calculations associated on this assessment.

The description of development is currently “demolition of existing building and outbuildings to provide three residential
buildings including associated landscaping works, provision of parking and works to the public realm.”

The Development is located within the Richmond Borough Council. The Boathouse site is located at the junction between
Ranelagh Drive and the Thames footpath to the west of Richmond lock. The Boathouse is close to Richmond Train Station.
The site address is The Boathouse, Ranelagh Drive, Twickenham, TW11QZ.

The National Planning Policy Framework (NPPF) was revised on 20 July 2021 and sets out the Government’s planning
policies for England and how these should be applied. Approved Document Part L 2021 of the Building Regulations of
national building regulations took effect on 15 June 2022.

In March 2021, the Mayor released a new London Plan. In relation to energy and sustainability the Plan looks to further
push the requirements on referable developments. The new London Plan 2021, and the GLA's Guidance on Preparing
Energy Assessments (June 2022), is the benchmark for London planning regulation. A minimum on-site reduction of at
least 35 per cent beyond Building Regulations is required for all residential development. Where it is clearly demonstrated
that the zero-carbon target cannot be fully achieved on-site, any shortfall should be provided, in agreement with the
borough, either through a cash in lieu contribution to the borough’s carbon offset fund, or off-site provided that an
alternative proposal is identified, and delivery is certain.

Specific consideration is given to the London Plan 2021 Policy Sl 2: Minimising Greenhouse Gas Emissions that requires
that all development to be net zero-carbon. This means reducing greenhouse gas emissions in operation and minimising
both annual and peak energy demand in accordance with the ‘Energy Hierarchy' as set forth by the GLA.

= Baseline: Part L 2021 of the Building Regulations compliant development.

= Energy Demand Reduction - Be Lean: The energy demand of the development is minimised through prioritisation of
passive design.

= Heat Networks/ Combined Heat Power (CHP) - Be Clean: The use of a decentralised heating network utilising a
combined heat and power to reduce emissions.

= Low & Zero Carbon Technologies - Be Green: On site renewable energy generation should be prioritised and where
this is not possible, off-site renewable energy should be procured.

= Be Seen: Monitor, verify and report on energy performance of the development.

= Offsetting carbon: Any remaining carbon emissions balance is offset.

Executive Summary

This Energy Statement has been prepared by GDM Partnership on behalf of The Boathouse, Twickenham Ltd to provide a
commentary on the sustainability and energy performance of the proposed development at the Boathouse.

The proposed energy efficiency measures for the development include highly efficient heating, cooling and ventilation
systems, including the use of highly efficient building fabric, high performance solar controlled glazing and LED lighting.

Part L 2021 of national building regulations took effect on 15 June 2022. To calculate carbon emissions and reductions,
the design was assessed under ‘Part L 2021: Conservation of Fuel and Power’ of the UK Building Regulations, using the
National Calculation Methodology (NCM).

A detailed energy model was created using Government approved software EImhurst Energy Systems LTD Design SAP 10.
This program is tested by BRE for use in connection with building regulations and Energy Performance Certificates for
new dwellings.

In accordance with the GLA's Energy Assessments Guidance on preparing energy assessments (June 2022), for the
carbon emissions and reductions calculations the SAP 10.2 emission factors have been used to present the results. The
energy strategy has been developed by following the GLA energy hierarchy:

= Baseline: This is the performance of the notional building.

= Be Lean: Energy demand will be reduced by achieving a well-insulated envelope which is both airtight and thermal
bridge free. High performance glazing provides a positive energy balance whilst mechanical ventilation with heat
recovery maintains good air quality with minimal heat loss. Energy efficient building systems such as LED lighting
and low-power fans and pumps will further drive down regulated energy use. Robust quality control, commissioning
and handover procedures on site will further drive down energy use.

= Be Clean: Combined heat & power was considered however this has been discounted due to poor base load and
desire to avoid on-site combustion of fossil fuels. Connection to the district heating scheme was also considered
however there are no existing or proposed district heating networks (DEN) within 500m of the site, therefore
connection to an existing network is not feasible.

= Be Green: The remaining energy demand will be met through low and zero carbon energy sources. The
development’s heating, cooling and hot water needs will be provided through efficient air-source heat pumps,
which whilst not supporting a future District Energy Network (DEN), reduces carbon emissions from the
development from day one. In 15-20 years, when the heating system is due for replacement it would be appropriate
to re-evaluate and install an alternative system if there is a DEN available to connect to.

= Be Seen: The energy performance of the development will be monitored, verified and reported in line with the ‘be
seen’ policy and relevant guidance document.
= Any remaining carbon balance will be offset.

The following tables indicate the results of the Boathouse energy assessment, firstly based on the Full SAP Calculations
document outputs, and then secondly with the adjusted figures based on SAP 10.2 - where the Grid electricity fuel carbon
factor is 0.136 (kgCO2/kWh).
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Carbon Reduction

The results indicate that the proposed development is achieving a 68% improvement over the Building Regulations Part L
2021 Target Emission Rate (TER). Therefore, the development achieves the 35% target complying with Policy SI 2 of the
new London Plan and the 35% target complying with the London Borough of Richmond upon Thames (LBRuT) Council
requirements.

Table 1 Carbon Dioxide Emissions after each stage of the Energy Hierarchy for the development

Part L 2021 Building Regulations Carbon Dioxide Emissions for domestic buildings

(Tonnes CO2 per annum)

Regulated Non Regulated
Baseline: Part L 2021 of the Building
: . 9.5 8.0
Regulations Compliant
After energy demand reduction 8.4 8.0
After heat network / CHP 8.4 8.0
After renewable energy 3.0 8.0

Table 2 Regulated Carbon Dioxide Emissions from each stage of the Energy Hierarchy for the development

Part L 2021 Building Regulations

Regulated domestic carbon dioxide savings
(Tonnes CO2 per annum) (%)

Savings from energy demand

- 12 12%
reduction
Savings from heat network / CHP 0.0 0%
Savings form renewable energy 5.4 56%
Total cumulative savings 6.5 68%

(Tonnes C02)

Cumulative saving for off-set 91
payment
Cash in-lue contribution (£) 8,620

Based on The London Plan’s carbon off-set price of £95 per tonne, the required total contribution to off-set carbon is
£8,620.00 over a 30-year period. This will be met through cash in lie contribution to the LBRuT's Emissions Fund secured
by legal agreement.
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Background

This Energy Statement sets out the energy efficiency and carbon reduction measures that will be incorporated into The
Boathouse development.

Description of Development

The development at The Boathouse consists of a four-storey building with ground floor and a basement which houses a
home office, plant room and a utility room. Winter heating will be served by an underfloor heating system and cooling is
proposed in all communal areas and master bedrooms. There is car parking and a cycle store on the premises. The site has
its own jetty which is not utilised and needs refurbishment.

The development sits within a Conservation Area, but it doesn’t comprise any listed buildings.
Drawings used for the assessment were published on 02.09.2022, drawing numbers PL-050 - PLO53.
The proposed external gross Site Area is: 1,145.8 m? - 12,333.3 sq ft approx.

The Gross External Building area is: 1,097.2 m? - 11,810.2 sq ft (this includes lower ground floor and does not include the
ground floor amenity space by the river path).

The Gross Internal Building area is: 852.80m? - 10,5635.8 sq ft

South view of The Boathouse

Planning Policy

National Planning Policy Framework

The National Planning Policy Framework (NPPF) was revised on 20 July 2021 and sets out the Government’s planning
policies for England and how these should be applied.

The NPPF supports the transition to a low carbon future in a changing climate, taking full account of flood risk and coastal
change. It should help to shape places in ways that contribute to radical reductions in greenhouse gas emissions, minimise
vulnerability and improve resilience; encourage the reuse of existing resources, including the conversion of existing
buildings; and support renewable and low carbon energy and associated infrastructure.

The NPPF, Section 14 outlines its energy and climate change policies. New developments should be planned for in ways
that:

avoid increased vulnerability to the range of impacts arising from climate change. When new development is brought
forward in areas which are vulnerable, care should be taken to ensure that risks can be managed through suitable adaption
measures, including through the planning of green infrastructure; and

can help to reduce greenhouse gas emissions, such as through its location, orientation and design. Any local requirements
for the sustainability of buildings should reflect the Government’s policy for national technical standards.

To help increase the use and supply of renewable and low carbon energy and heat, plans should:

provide a positive strategy for energy from these sources, that maximises the potential for suitable development, while
ensuring that adverse impacts are addressed satisfactorily (including cumulative landscape and visual impacts);

consider identifying suitable areas for renewable and low carbon energy sources, and supporting infrastructure, where
this would help secure their development; and

identify opportunities for development to draw its energy supply from decentralised, renewable or low carbon energy
supply systems and for co-locating potential heat customers and suppliers.

In determining planning applications, local planning authorities should expect new development to:

comply with any development plan policies on local requirements for decentralised energy supply unless it can be
demonstrated by the applicant, having regard to the type of development involved and its design, that this is not feasible
or viable; and

take account of landform, layout, building orientation, massing and landscaping to minimise energy consumption.

The key focus of the NPPF is to support local and regional planning authorities.
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Regional Policy - London Plan

In March 2021, the Mayor released a new London Plan. In relation to energy and sustainability the Plan looks to further
push the requirements on referable developments. The policies considered in the preparation of the statement are mainly
under Chapter 9: Sustainable Infrastructure.

The Greater London Authority (GLA) new London Plan 2021 and the GLA's Guidance on Preparing Energy Assessments
June 2022 document are the benchmark for London planning regulation. Together they provide a useful tool to undertake
energy and sustainability assessments.

The GLA Energy Assessment Guidance looks to standardise how energy assessments for developments within London are
presented and reported. As part of this process referable developments are encouraged to use the updated SAP 10.2
emissions factors while continuing to use the current Building Regulation methodology.

Policy Sl 2: Minimising Greenhouse Gas Emissions requires that new development should be net zero-carbon. This means
reducing greenhouse gas emissions in operation and minimising both annual and peak energy demand in accordance with
the following energy hierarchy:

= Belean: use less energy and manage demand during operation

= Be clean: exploit local energy resources (such as secondary heat) and supply energy efficiently and cleanly

*= Be green: maximise opportunities for renewable energy by producing, storing and using renewable energy on-site
*  Be seen: monitor, verify and report on energy performance

The development proposals should include a detailed energy strategy to demonstrate how the zero-carbon target will be
met within the framework of the energy hierarchy.

A minimum on-site reduction of at least 35 per cent beyond Building Regulations is required for all developments as well
as the energy efficiency measures alone will be reduced for residential uses by 10 per cent below regulated CO2 emissions
of a development compliant with Part L 2021 of the Building Regulations. Where it is clearly demonstrated that the zero-
carbon target cannot be fully achieved on-site, any shortfall should be provided, in agreement with the borough, either
through a cash in lieu contribution to the borough’s carbon offset fund, or off-site provided that an alternative proposal is
identified, and delivery is certain.

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

The development proposals should calculate and minimise carbon emissions from any other part of the development,
including plant or equipment, that are not covered by Building Regulations, i.e. unregulated emissions.

Local Policy - Richmond Borough Planning

The London Borough of Richmond Local Plan LP 20 (Climate Change Adaptation) requires carbon offsetting against
operational emissions. Where it is clearly demonstrated that it is not financially or technically viable to achieve zero-carbon
on-site, any shortfall in carbon reduction targets should be addressed via off-site measures or through the provision of a
carbon offset payment secured by legal agreement. Policy PL 22 states that all new residential development or extensions
creating 1-9 dwelling units should achieve a 35% reduction.

New developments, in their layout, design, construction, materials, landscaping and operation, should minimise the effects
of overheating as well as minimise energy consumption in accordance with the following hierarchy:

Building Regulations baseline

Energy
efficiency

target

Be clean: supply
energy efficiently

Be Seen

35% on site
cabonreducion ¥

Source: Greater London Authority

Figure 1- Hierarchy of the GLA's energy monitoring system

The “be seen” step of the GLA’s energy hierarchy is referenced, to encourage monitoring and measuring of actual
performance. To demonstrate this, an energy monitoring system shall be installed with MID approved energy apportioning
meters, enabling the building management team to report back actual energy usage in operation.

Structure of the Energy Assessment

The SAP model of The Boathouse was created in using Government approved software Elmhurst Energy Systems LTD
Design SAP 10 to analyse the proposed case energy performance against Part L12021 notional building criteria.

The software is validated by the Building Research Establishment (BRE) which provides a framework for calculating the
energy consumption of dwellings.

The energy assessment has been carried out following the GLA's Guidance on Preparing Energy Assessments (June 2020).
Accordingly, the SAP 10.2 carbon factors are used for all calculations in this report. It includes:

= Baseline: Part L 2021 of the Building Regulations compliant development.
= Be Lean: A review of the passive, active design measures and energy efficient features incorporated into the design.

= Be Clean: An assessment of the feasibility of connecting to a district heating network or incorporating a combined
heat and power system.

= Be Green: A review of renewable energy technologies and their application for this development.

= Be Seen: Acommentary on Energy Metering and reporting
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Baseline

Before energy efficiency measures are investigated, it is necessary to establish the baseline energy consumption of the
scheme, for comparison and evaluation of the proposed carbon reduction measures.

To determine the CO2 emissions baseline, the Target Emission Rate (TER) has been used. As per the Government's
Standard Assessment Procedure (SAP) for Energy Rating of Dwellings, the main heating fuel (space and water) has been
provided by gas for the notional building.

Fabric Characteristics

The table below identifies fabric characteristics for the notional building.

Table 3 - Fabric characteristics of Notional Building within Part L 2021

Element/ Characteristic ~ Notional Building (W/m?K)
Floor (W/m2K) 0.13

Roof/ terrace (W/m3K) 0.10

External wall (W/m2K) 0.15

External window (including frame) (W/m?K) 1.4

Roof Lights (W/mK) 1.4

Glazing Specifications \

Solar transmittance (G-value) (%) 0.76
Visible Light Transmittance (%) 0.60
Air Permeability @ 50 Pascals (m3/hr.m?) 3.0

Thermal Bridging |

Thermal bridging Y-value (W/mK) 0.033

A Target Emissions Rate (TER) of 11.3 kg/m?/year has been identified as the baseline figure.
Reference should be made to Appendix A for the TER figure.
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Be Lean - Demand Reduction

This section outlines how energy demand and consumption will be reduced through the implication of lean design
measures to the proposed scheme.

Under Policy SI 2 of the new London Plan (March 2021) certain levels of emissions savings should be achieved at the Be
Lean stage of the energy hierarchy. This is represented as a reduction in emissions from the Part L 2021 Notional Building
Target Emissions Rate (TER) to the development's design represented by the Dwelling Emissions Rate (DER).

The reductions targeted are as follows:

= Residential developments should achieve a 10% saving over the TER.

Passive Design Measures

Passive solar design involves adapting building massing, layout and glazing to best respond to the local climate and annual
sun path, with the aim of reducing energy demands and improving occupant comfort through limiting solar gain.

Orientation and Site Layout

The orientation of the building is firmly fixed due to the size of the site, roads, pedestrian paths and adjacent river
surrounding the site.

Lighting

The amount of glazing within external facades are optimized to get good levels of natural daylight throughout the
occupied space. The proposed glazing will have high light transmission value thereby daylighting will be fully utilised.

All light fittings are assumed to be efficient LED and it's assumed that one light bulb is installed per room.
The following lighting efficacies have been allowed within the SAP model:
»  Living Room and Bedrooms - 100 Im/cw

= Circulation, toilets, stores - 100 Im/cw

Solar Shading

All elevations will gain a small amount of shading due to a neighbouring building and surrounding trees being of the same
height.

All new glazing in the dwelling will be with high visible light transmission (VLT) to achieve effective daylighting of occupied
spaces.

Fabric Characteristics

The building fabric U-values of the building have been significantly improved when compared against the ‘Limiting’ Part
L12021 values.

Table 4 - Fabric Characteristics for Be Lean Proposed Scheme

Element/ Characteristic (W/m?3K) Limiting Part L12021

Proposed Scheme

Floor (W/m?2K) 0.18 0.13
Roof/ terrace (W/m3K) 0.16 0.10
External wall (W/m2K) 0.26 0.15
Party Wall Thermal Line - Adjacent Buildings 0.20 0
External window (including frame) (W/m?K) 1.60 1.4
Rooflight (W/m2K) 1.60 1.4
Glazing Specifications

Solar transmittance (G-value) (%) - -

Thermal bridging Y-value (W/mK) 0.05 0.033

Thermal Bridging

Linear thermal bridge Psi values have been carefully considered and are included in the U-value calculations. Should
there be any other elements of the building envelope that lead to potential thermal bridging. these will be considered and
designed to a high standard, according to enhanced construction details.

Refer to Appendix C for details on Accredited Construction Details.

Air Permeability

An air leakage rate of 3m3/hr/m? at 50Pa should be targeted for all aspects of the development. This is in comparison
with 8m3/hr/m2 at 50Pa maximum under the Building Regulation minimum standards. Good air tightness can be

achieved by prefabrication of several key building components under factory conditions, robust detailing of junctions
and good building practices on site.
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Active Design Measures -Ventilation Energy Demand

Occupied spaces with windows or other external openings could be naturally ventilated, however, the proposal is to use The developm_ent’s fabric energy effici_ency h_as beer_w calculated and presented in the following table. The estimated
mechanical extract ventilation within toilets, bathrooms and kitchen. improvement is calculated to be 12% via passive design measures.

Therefore, the building has intermittent extract ventilation and is designed to operate with high efficiency fans and a Table 5 - Site Wide Fabric Energy Efficiency Improvement.

recommended minimum energy specific fan power of 0.5 W/I/s according to the domestic building services compliance
guide.

Fixed Building Services Target Fabric Energy Dwelling Fabric Energy Improvement (%)

Efficiency (kWh/m?) Efficiency (kWh/m?)

All equipment and plant will exceed the minimum requirements of the Approved Document Part L12021 of the Building
Regulations for conventional space heating/ cooling systems, hot water systems and ventilation systems.

The heating and cooling systems shall be appropriately zoned, with local time and temperature controls EPC 5 Stars. Development total 43.80 41.60 5%

For the purposes of demonstrating CO2 emission improvements in the ‘be lean’ stage of the energy hierarchy, the

dwelling utilises gas for heating and domestic hot water, and seasonal energy efficiency ratio 3.3 (SEER) for cooling Cooling
which is provided by a separate mini VRF system. In this way CO2 emission improvements from the proposed space

heating and hot water demand reduction measures can be compared against the Part L 2021 baseline, for example

through improvements in performance of building fabric, heat recovery or water efficient fittings. The cooling hierarchy in London Plan Policy S| 4: Managing heat risk has been applied to the development.

= Minimising internal heat generation through energy efficient design. E.g. minimised heat distribution infrastructure

A summary of the fixed building services inputs can be found in Appendix B.
within the buildings.

Unregulated Energy = Reducing the amount of heat entering the building in summer. E.g. use of carefully designed shading measures.

= Use of thermal mass and high ceilings to manage the heat within the building.
Unregulated energy is those uses that fall outside the typical scope of building regulations. This can include energy used

through cooking, computers, external lighting and other ‘plug loads’ which are typically under the control of the
occupant. Addressing these loads, which often form a significant portion of a building’s overall energy consumption, is . Provide mechanical ventilation.
key to reducing energy consumption. This will be achieved through the specification of energy efficient white goods, lifts
as well as other appliances where possible.

= Passive ventilation e.g. opening windows, passive stack.

=  Provide active cooling systems.

Natural ventilation is feasible and will be implemented on this development in all communal areas. Mechanical vent/cooling
is required to prevent overheating and to provide adequate fresh air into the spaces in winter months when it is unlikely
windows will be opened due to cold draughts.

Mini VRF technology is found to be suitable to provide cooling for the living room and master bedrooms of this
development. Through a refrigeration cycle, external ambient air can be used as a heating or cooling medium. Air source
heat pumps recover or reject heat from outside air and can deliver heating or cooling, or both to an occupied space.

Therefore, a gas combi boiler providing heating and a mini-VRF for cooling are proposed for the ‘be lean’ stage of the
development.
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Predicted Cooling and Heating Demand

This new section explains how London Plan policies apply now that Part L 2021 has taken effect. Itintroduces a percentage
improvement benchmark for residential developments and the requirement to report the Energy Use Intensity (EUI) and
space heating demand of the development. Energy Use Intensity (EUI) is a measure of the total energy consumed in a
building annually. It includes both regulated (fixed systems for lighting, heating, hot water, air conditioning and mechanical
ventilation) and unregulated (cooking and all electrical appliances, and other small power) energy. It does not include
energy use from electric vehicle charging or any reduction in EUI due to renewable energy generation on-site.

Table 6 - EUI & space heating demand (predicted energy use)

EUI value from

Table 4 of the Space heating demand
guidance from Table 4 of the
(kWh/m2/year) | guidance(kWh/m2/year)
(excluding (excluding renewable
renewable energy)

energy)

Space heating
demand
(kWh/m2/year)
(excluding
renewable

energy)

EUI
(kWh/m2/year)
(excluding
renewable
energy)

Building

Methodology

type used

Residential | 36.51 38.1 35 15 Part L1- SAP 10.2

Be Lean Results

The ‘Be Lean’ measures alone provide a 12.00% carbon saving when compared against a baseline L2A 2021 compliant
building.

Table 7 - Carbon Dioxide Emissions after Be Lean stage for the development

Part L 2021 Building Regulations

Carbon Dioxide Emissions for domestic buildings
(Tonnes CO2 per annum)

Regulated Non Regulated
Baseline: The Boathouse 9.5 8.0

After energy demand reduction 8.4 8.0

Table 8 Regulated Carbon Dioxide savings from Be Lean stage for the development

Part L 2021 Building Regulations Regulated domestic carbon dioxide savings

(Tonnes CO2 per annum) (%)
1.20 12%

Savings from energy demand
reduction

The total regulated carbon saving go beyond Part L 2021 Building Regulations through the combination of energy efficient
design and renewable technologies is 0.00%. The heat pump is considered a Green Technology and as such, the benefit
results are listed in the ‘Be Green’ section.

Reference should be made to section Appendix A for the Be Lean stage SAP Calculation document output.

Be Clean - Supply Energy Efficiently

The next step in the Energy Hierarchy is the ‘Be Clean’ strategy of supplying the required energy as efficiently as possible.

Potential approaches include connecting the scheme to existing low carbon or CHP-led district energy networks, or if no
existing schemes exist, investigating whether such networks are planned in the area and designing systems with the
flexibility to connect to these in the future.

With or without a district energy system, the feasibility of CHP (combined heat and power). For larger developments, the
use of a site wide communal heating system should be provided if considered viable.

District Energy Networks (DEN)

Investigations have been undertaken to determine if the development can connect into an existing or proposed
distribution network. There are no existing or proposed district heating networks near the development site.

Figure 2 London Heat Map showing the heat density of the area surrounding Boathouse.

e

Therefore, it is proposed to install a VRF (Variable Refrigerant Flow) system for cooling and a gas combi boiler for heating,
which whilst not supporting a future DEN, reduces carbon emissions from the development from day one. In 15-20 years
when the heating system is due for replacement it would be appropriate to re-evaluate and install an alternative system
at this point in time if there is a DEN available to connect to.

CHP

Combined heat and power engines are not viable for the development as they generate harmful NOx and SOx emissions
which can be detrimental to human health more directly than CO2 emissions. This negative contribution to the local air
would directly conflict with the London Plan.

Be Clean Results

Since there are no changes proposed, clean measures have not been adopted as part of proposals with this proposed
scheme. The carbon emissions, at the end of ‘be clean’ stage, are identical to those at the end of the ‘be lean’ stage.
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Be Green - Renewable Technology

The third and final stage of the energy hierarchy - ‘Be Green' is to review the potential of a range of renewable energy
systems to serve the energy requirements of the site and thereby offset CO2 emissions.

Solar Water Heating

Solar thermal domestic hot water consumption is technically viable for this development. However, there is limited
available space at roof level to install solar thermal collectors, therefore, this technology is being excluded from the design
proposals.

Wind Power

It is recognised that wind generators are often associated with unacceptable visual and noise implications. Wind
technology as a renewable energy source is not considered appropriate for this site as the wind turbines would not be
visually appropriate for this development and this technology being excluded from the final design proposals.

Photovoltaics

Photovoltaic collectors are compatible with the proposed building services solution; however, there is insufficient space
at roof level to provide a meaningful amount of PV’'s and this technology has been excluded from the design proposals.

Air Source Heat Pump (ASHP)-Heating

Through a refrigeration cycle, external ambient air can be used as a heating or cooling medium. Air source heat pumps
recover or reject heat from outside air and can deliver heating or cooling, or both to an occupied space.

The heating for the houses, and DHW services for the toilets/showers are proposed to be provided by air source heat
pumps.

Table 9 - 1 ASHPs Seasonal Efficiency for Be Green development
Heating Circuit - Dwelling

Fuel Source Air Source Heat Pumps (ASHPs)
SCOP % 3.34

Cooling Circuit - Dwelling

Fuel Source Variable Refrigerant Flow System (VRF)
SEER 3.3 (House 1 & 3); 3.65 (House 2)

Fuel Source Air Source Heat Pumps (ASHPs)
Efficiency % 3.34

Be Green Results

Air source heat pumps have been incorporated into the ‘Be Green’ design proposal.
With the inclusion of air source heat pumps, a carbon reduction of 56% on regulated emissions has been calculated.

Table 10 Carbon Dioxide Emissions after each stage of the Energy Hierarchy for the development

Part L 2021 Building Regulations Carbon Dioxide Emissions for domestic buildings

(Tonnes CO2 per annum)
Regulated

Non Regulated

Baseline: Part L 2021 of the Building 95 8.0
Regulations Compliant Development ) :

After energy demand reduction (be lean) 8.4 8.0
After heat network / CHP (be clean) 8.4 8.0
After renewable energy (be green) 3.0 8.0

Table 11 Regulated Carbon Dioxide savings from each stage of the Energy Hierarchy for the development

Part L 2021 Building Regulations

Regulated domestic carbon dioxide savings

(Tonnes CO2 per annum) (%)
Be Iear): savings from energy demand 12 12%
reduction
Be clean: savings from heat network 0.0 0%
Be green: savings from renewable energy 5.4 56%
Total Cumulative Savings 6.5 68%

The ‘Be Green’ SAP Calculation document’s front page can be found in Appendix A.

Conclusion

The results show a site wide carbon reduction of 68% when compared against a compliant baseline case. Therefore, the
development achieves the 35% target complying with Policy Sl 2 of the new London Plan and the 35% target complying
with the London Borough of Richmond upon Thames (LBRuT) Council requirements.

Table 12 - Carbon emissions summary

Percentage savings

Total regulated emissions | CO2 savings

(Tonnes CO2 / year) (Tonnes CO2 / year) (%)
Part L 2021 baseline
Be lean 8.4 1.2 12%
Be clean 8.4 0.0 0%
Be green 3.0 5.4 56%
Total Savings - 6.5 68%

Based on The London Plan’s carbon off-set price of £95 per tonne, the required total contribution to off-set carbon is
££8,630.00 over a 30-year period. This will be met through cash in lie contribution to the LBRuT's Emissions Fund secured
by legal agreement.

The total carbon offset will be 91 tonnes CO2/year, requiring a cash in-lieu contribution of £8,620 based on GLA
recommended price of £95 per tonne CO2.
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Building Services Energy Report

Project Title: The Boathouse

Appendix A - Full SAP Calculation Reports

House 01 - Be Lean

Property Reference | House 01 | Issued on Date 15/06/2023
Assessment Reference |C||_ Be Lean - LP | Prop Type Ref |Hc|use 01 |
| House 01, 01, Ranelagh Drive, Twickenham, Richmend, TW1 102 |

Er N - > G
e (] e [ e [Cr—
G - - R ]

K |
SUMMARY FOR INPUT DATA FOR: New Bi (As Designed)

Orientation |Southwesl
Property Tenture | 1
Transaction Type |6

Terrain Type |L|rban

1.0 Property Type

House 01 - Be Green

| Property Reference _ |[TRPY | Eeuedonnste | (ETENNN
et R | M [ o e ver | |
2= [House 01, 01, Ranelagh Drive, Twickenham, Richmand, TW1 102 |

E N . - N
I -, | G |
U [ o R
i - | L (o |
- - EC- s

=
|
UMMARY FOR INPUT DATA FOR: New Build (As Designed)

s
R

Which Floor [o
2.0 Number of Storeys |4
3.0 Date Built [2022

4.0 Sheltered Sides
5.0 Sunlight/Shade

6.0 Thermal Mass Parameter

|Average or unknown

|Preci5e caleulation

Thermal Mass [hia kJim3K
7.0 Electricity Tariff [standara |
Smart eleciricity meter fitted |NB |
Smart gas meter fitted |ND |
7.0 Measurements
Heat Loss Perimeter Internal Floor Area Average Storey Height
Basement: 2410 m 55.18 m* 240m
Ground floor: 3551 m 144.70 m? 336m
1st Storey: 21.80m 55.87 m* 275m
2nd Storey: 2168 m 58.01 m* 286m
3rd Storey: 0.00 m 0.00 m? 0.00 m
4th Storey: 0.00 m 0.00 m* 0.00 m
Sth Storey: 0.00 m 0.00 m* 0.00 m
Bth Storey: 0.00 m 0.00 m? 0.00 m
Tth Storey: 0.00 m 0.00 m? 0.00 m
B.0 Living Area 100.06 m*
9.0 External Walls
Description Type Construction U-value Kappa Gross Msifdrea Shelfer Shalter Openings Arsa Calculation
[WIMFK) [RJIMFK) Area[m@)  (me) Res Typs
Extemal Wall Lower Ground  Cawity Wal Cavity wall : dense plasier, dense block, flied 015 190.00 7438 T4.58 0.00 Maong 000 Enter Gross Arza
cavity, any outslde structure
Extemal Wall Masonry Cavity Wal Cavity wall - dense plasier, dense Dock, Niled 015 190.00 16105 137.29 a.oo Mona 23.77  Enter Gross Area
cavity, any outslde strusturs
Extemal Wall Clagding Cavity Wal Cavity wall - dense plasier, dense Dock, Niled 015 190.00 50.533 45.03 a.oo Mona S.60 Emter Gross Arza
cavity, any outside strusturs
Extemal Wall Zng Cavity Wal Cavity wall - dense plasier, dense Dock, Niled 015 190.00 13.34 13.84 a.oo Mona o.0a Emter Gross Arza
cavity, any outslde strusturs
9.1 Party Walls
CDescription Type Construction U-Value Kappa Area Shelter Shelter
(Wim2K) (kdim?K)  (m?) Res
Party Wall Solid Wall Diense plaster both sides, dense blocks, cavity or cavity 0.00 180,00 116.40 0.00 Mone
fill
10.0 External Roofs
Description Type Construction U-Value Kappa Gross MNett Shelter Shelter CalculationOpenings

(WimK){k)'m2KjAreaim?) Area Code Factor Type
(m?)

Property Tenture [1 |
Transachion Type |B |
Terrain Type |Ulban |
1.0 Property Type |chse_ End-Temacs |
Which Floor [o |
2.0 Number of Storeys [# |
3.0 Date Built [2022 |
4.0 Sheltered Sides [1 |
5.0 Sunlight/Shade [Average or unknown |
6.0 Thermal Mass Parameter |F'rE{>ise calculation |
Thermal Mass [ha | kdimK
7.0 Electricity Tariff [standana |
Smart electricity meter fitted [ne |
Smart gas meter fitted |Na |
7.0 Measurements
Heat Loss Perimeter Internal Floor Area Average Storey Height
Basement: 24.10m 5518 m* 240 m
Ground floor: 3551 m 144 78 m® 3.3 m
15t Storey: 21.88m 85,87 m* 275m
2nd Storey: 21.68m 55.01 m* 288 m
Jrd Storey: 0.00 m 0.00 m* 0.00' m
dth Storey: 0.00 m 0.00 m* 0.00 m
Sth Storey: 0.00 m 0.00 m* 0.00 m
Gth Storey: 0.00 m 0.00 m* 0.00' m
Tth Storey: 0.00m 0.00 m* 0.00 m
8.0 Living Area [100.08 | m
9.0 External Walls
Decoripticn Teps Conctruction Uvalus Happa Orocc Meth drea Shalber Ehmisr Opanings Arss Caloulation
(WIEH] (RAm) Ameaimd  [mY)  Fee Type
External Wall Lower Ground Canvity Wall Cawity wall : dense plaster, dense bieck, Slid 05 1S000 T4BE  T4EE DO Hone 000 Enter Gross Area
CAVEg, 3y outsids shuctuns
External Wall Masonry Canity Wall Cawity wal : dense piaster, dense biock, Tled D15 1000 16105 137X DO Hione 2377 Enter Gross Area
caviy, any outside stnuchire
External Wall Ciadding Cavity Wall Cawity wal : dense plaster, dense biock, Sled 05 18000 EDE3 4503 OO Fone 580  Enter Gross Area
caviy, any outside stnuchire
External Wall Znc Caity Wall Cawity wall : dense plaster, dense bieck, flied 05 1s000 1384 1384 DO Hone 000 Enter Gross Area
CAVEg, 3y outsids shuctuns
9.1 Party Walls
Description Type Construction U-Value Kappa Area Shelter Shelter
(W) (ke JimcE) ‘m’iﬂ Res
Party Wall Solid Wall Dense plaster both sides, dense blocks, cawity or cavity 000 180,00 118 il None
fill
10.0 External Roofs
Description Type Construction U-Value Kappa Gross Mett Shelter Shelter CaleulationOpenings

(WimcKNkmK)Areaim®) Area Code Factor Type
{m?)




Building Services Energy Report

Project Title: The Boathouse

House 02 - Be Lean

[ Property Reteresce  |[0Y N | I 15062623

| Assessmant Retersoce  |(FEISYTEG | IEEETTEI (Hovse 02 ]
EE55T (House 02 02. Ranetagh Drve. Twickenham, Richmond. TW1 102 ]
E s e T o N ]
e I c | |
| Cobmmvorsiyes)  |ACEEEE| o BTN et YR

oo [ wo [Crmme] vo[Crmm—m

| AomemarOctals  [CFOLELY | Assessor0 TR TN
E ]

Ovientation | Southwest ]
Propeety Tonture i ]
Transaction Type D |
Terrain Type [Uman |
1.0 Property Type [House. Mo-Terace |
Which Fioor G |
20 Number of Storeys 4 ]
3.0 Date But (2022 |
40 Sheltered Sides f2 ]
50 Senlight/Shade {Average or unkmown ]
60 Thermal Mass Parameter [Precoe calodas ]
Thermal Mass [na |
710 Esectricity Taritt [Sumaas |
Sean elecinety meter STed I |
Sman gas mener foed [Ne |
o Heat Loss Perimeter Interndl Floos Asea Average Storey
Basement. 1H0m 4144 m" 2;3-.
Ground floor: 1"n20m 12064 m* 3%m
15t Storey: 1120m 524 m* 27m
2nd Storey: 1120m SiEBm 200 m
3rd Storey. 000m 00 ™ 000 e
4th Storey: 000m 00 000 m
Sh Storey: 000m 0.0m* 000m
6th Storey: 0DOm 000m* 000m
Tih Storey: 000m 000w 000 e
8.0 Living Area [e80% | =
9.0 External Walls
Detartption Tree et Ve Fase  Deess NeR Ares Sheter . e
WA G Araiery g4 Rec
Ereres A3 Baceves: Do A3 Cofdwal  cemse Sgster, 300 mw semsemeck,  OMF MOS0 SRR SRR 220 ~ee 200 Gnter Geces Aea
Eernal s o] Uasiery 3000 A TOW wht | fesse Sailer IO e desse R0, O TIOO0  $N36 e 2%0 e AN Weier Geees Avee
] e Ay ToRdwal . deese sasier, 200 o demsedeck,  OOF  MOO0  SOE) 45 OO0 ene 433 Ewier Oeces Aves
Boara wat Sacond Feor SO Aw 2000 w31 SRNCe PRSIV, SO0 B SRRl TOCH, M ™ a4 Lo e ora 200 Smser Gvoss e
rIiaE: TERTS
9.1 Party Walls
Description Type Comstructon UValue Kappa Ared  Sheiter Shelter
Mmm Res
Party Wall 1 Fied Covtywth  Dense plaster bohh sides, dense blocks, covtyorcowty 000  180.00 000 None
EdgeSeaing M
$0.0 External Roofs
Desoription Type Construction UValue Kappa Gross  Nett  Sheiter Shelter CalculationOpernings
WMA:’; Code Factor Type

House 02 - Be Green

T o

[ bt om te |
R [ -5 e | I e = I
=2 o (202 Ranelagh Drve. Tmchenham., Richmond, TW1 162 ]

- C— oG] | Crm—
e e o] e oo

T =

T e
|

Omentation | Eonsraren |
Property Tenture [1 |
Trasgaction Typs ] |
Terrain Type [tan |
1.0 Property Type [*acurme, - Terrace: |
Whac Floor ] |
2.0 e of toreys [+ |
3.0 Dutbe Buik [zm22 |
L) Shelered Sides E |
5.0 SunlightrShade AVETI0E OF LTRToW |
£.0 Thermal Mass Farasster Frecss salolanon |
Thermal Mat [ | s
7.0 Electricity Tariff [ Stariard |
Smart ehoTaoty meber e ke |
-M Heat Loss Penmeter Infemnal Floor Area Average 51 Heaght
Bat#inent 11.20m 4184 m" zquT
G Ricor 1.im 12044 m* LM
15 oy 11.20m 5524 m" 275m
dred Sorey: 11.2m SMm" Im
rd Stoney 0.00m 0.00 m* 000 m
difs Storey: 000 m 0.00 =" Q00 =
St Blorey: 000m 000 =" 000
i Slorey 000m 000 " 000 =
Tihs $torey: 000 m 0.00 =" e
B0 Living Ara [ | m
3.0 Extemal Walls
Zamarzting Trow 2 mmgtmastan s Rappd  Ovoes Red Arsa Bheler Beabmr  Coemings dema Cakedution
[EPeE] AE Areaieh BN Med Trim
Ewweey am Bgprers Sowew e b T e T LRI TR T o B3 Eeer e Aene
B A T Ry SEA TR A R, J58  BERRE BEE gl 1S fE3e 3P L] v LER O Lk ]
Crma am Caszeg Izmsa Zoidwal : derae paste, 00 e dpew ook, LMD BSON BAND &6 Lo [ 451 Deter Sema dems
e 1]
vyl dl Doooeed Foor Jokd e Deldwal  Gerdc ol 0SS dpsee bRl DU 1SOD0 D24 R4 O hee 031 Bk e Ares
g g
9.1 Party Walls
Diiplion Tip Conminectass U-Nilue Hippa  Ares  Shelter Shelad
) (Wim'K) felim ) FHL Res
Farty Wal 1 Fillged Canrity with  Danias plister beoth fafies, denss biochs, coty or cowty 000 18000 aod Hane
Edige Sealng ]
100 External Floods
Deetipliczn Tiype Comitruction U-Nalue Groms Meir  Shelter Shelter CalculutionDpsnings
Mm*ﬁ HArea  Code Faclor  Type
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Project Title: The Boathouse

House 03 - Be Lean

Propety Refrence | [ et onvste | [Er N
emmment e[ R | o |
2= [House 02, 02, Ranelagh Drive, Twickenham, Richmond, TW1 102 |

T = s s
I o | R |
[Cotmen e (O] o [CORN] v [
e (o) e [ e |G

v [ [
= |
SUMMARY FOR INPUT FOR: New Build {As Designed)

House 03 - Be Green

| Property Reerence | [PoPPT [Ctmved oo oo | Errr R
i 5 & o Tl o |
[House 02, 02, Ranelagh Drive, Twickenham, Richmond, TW1 10Z |

I - R s
E I - | RO
(ot | o O] e [oa—
Cooreere (o] o [oromn] v [oc—

- [—r [
R |

SUMMARY FOR INPUT DATA FOR: New Build {As Designed)

Property Tenture [ |
Transaction Type |Ei |
Terrain Type |Ulba'| |
1.0 Property Type [House. End-Temace |
Which Floor [o |
2.0 Number of Storeys [+ |
3.0 Date Built [2022 |
4.0 Sheltered Sides [1 |
5.0 Sunlight/Shade [Average or unknown |
6.0 Thermal Mass Parameter |F'rE|:=ise calculation |
Thermal Mass [mia | kdimk
7.0 Electricity Tariff [7 Hour O Peak |
Smart electricity meter fitted [Mo |
Smart gas meter fitted |Na |
7.0 Measurements
Heat Loss Perimeter Internal Floor Area Average Storey Height
Basement: 24 860m 4777 m* 240m
Ground floor: Jrem 154 B3 ™ 338 m
1st Storey: 21.17Tm 53.08 m* 275m
2nd Storey: 21.18m 5ATm® 298 m
3rd Storey: 0.00m 0.00 m* 0.00 m
Ath Storey: 0.00m 0.00 m® 0.00 m
Sth Storey: 0.00m 0.00 m* 0.00 m
Bth Storey: 0.00m 0.00 m® 0.00 m
Tth Storey: 0.00m 0.00 m* 0.00m
8.0 Living Area [o5.20 | me
9.0 External Walls
Decoription Typs Conctruotion U-Valus Kapps OGrocs Melt Arsa Shalter EhsHar Opanings Arsa Caloulation
(W] imE) Amaim  (mf) L] Typs
External Wall Lower Ground  Canity Wall Cavity wal : dense plaster, dense biock, flied D45 18000 5304 S04 0O None 001  EnterGnoss Area
caviy, any cutside stnucture
External Wall Mazonry Canity Wall Cavity wal : dense plaster, dense biock, flied 045 13000 20675 152%5 000 Nome 2377 EnteriGross Area
caviy, any outside smuchure
External Wall Cladding vty Wall Cavty wal : dense plaster, dense bisck, fled D45 18000 37.E3 373 QOO Nome 581  EnterGrogs Area
caviy, amy outside snuchmre
External Wall Zirc Canity Wall Cavity wal : dense placter, dense biock, flied D5 18000 624 &34 0.0 Nome 000  EnterGnoas Area
caviy, any cutside stnucture
9.1 Party Walls
Description Type Construction U-Value Kappa Area Shelter Shelter
(WK {kJimK) 5m2? Res
Party Wall Solid Wall Dense plaster both sides, dense blocks, cavity or cavity 0.00 18000 138. 0.0 Mone
fill
10.0 External Roofs
Description Type Construction U-Value Kappa Gross Nett Shelter Shelter CalculationOpenings

(Wim Kk Vm¥)jArea(m®) Area Code Factor Type
(m)

Orientaticn |5DLI‘I:|'I'H'EEI |
Property Tenture [1 |
Transaction Type |I3 |
Terrain Type |Urbm |
1.0 Property Type |Hause. End-Temace |
Which Floor [o |
2.0 Number of Storeys [+ |
3.0 Date Built [2022 |
4.0 Sheltered Sides [1 |
5.0 Sunlight/Shade [Average or unknown |
6.0 Thermal Mass Parameter |F'rec:ise calculation |
Thermal Mass [ma | ki
7.0 Electricity Tariff [7 Hour Of Peak |
Smart electricity meter fitted [Mo |
Smart gas meter fitted |No |
7.0 Measurements
Heat Loss Perimeter Internal Floor Area Average Storey Height
Basement: 24,60 m 4777 m* 240 m
Ground floor: 3782 m 154 83 m* 3.36 m
15t Storey: 2117 m 53.08 m* 275m
2nd Storey: 2118 m 5317 m* 299 m
3rd Storey: 0.00m 0.00 m* 0.00 m
Ath Storey: 0.00m 0.00 m* 0.00 m
ath Storey: 0.00m 0.00 m* 0.00 m
Gth Storey: 0.00m 0.00 m* 0.00 m
Tth Storey: 0.00m 0.00 m* 0.00 m
4.0 Living Area [e5.20 | mr
9.0 External Walls
Decaription Troe Conctruotion U-valus Kappa OGroce Mett Area Ihelber Ehetsr Openings Area Caloulation
(Wi K] (ehm¥) Amaimd)  [mr] [Re Type
Evternal Wall Lower Ground  Caity Waill Cavity wal : dense plaster, dense biock, Tlied 045 19000 S804 S804 DOD hare 000 EnterGross Area
CAVER, Sy oUbsise Suchns:
External Wall Kiasonry Cavity Wall Cavity wal : dense plaster, dense biock, Tlied 045 1000 20675 15ZSS  OLOD hare 2377 Enter Gross Area
caviy, amy cutside stracture
External Wall Cladding Canity Wall Cavity wal : dense plaster, dense biock, Slied 04E 18000 3TEI MTIE OO are EB0  EnterGross Area
caviy, any outside stnucturs
External Wall Zinc Canity Wall Cavity wal : dense plaster, dense biock, Tlied 0AS 1000 6324 53 [DOD hare 000 EnterGross Area
caviy, any outside shnschne:
9.1 Party Walls
Description Type Construction U-Value Kappa Area Shelter Shelter
(WK (kiR gmz? Res
Party Wall Solid Wall Diense plaster both sides, dense blocks, cavity or cavity 000 180.00 138 00D MNone
fill
10,0 External Roofs
Description Type Construction U-Value Kappa Gross Nett  Shelter Shelter CalculationOpenings

(Wim K km K)Areaim®) Area Code Factor  Type
()
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Building Services Energy Report
Project Title: The Boathouse

Appendix B - Services Input

System Detail Be Lean | Be Green
VRF Fan Coil Units with Mech Vent - Living Room/ Bedrooms
Ventilation Type Natural Ventilation Natural Ventilation
HVAC Type VRF System VRF System
Other Local Room heater with Mech Vent - Shower & WC
Ventilation Type Extract in Toilets Extractin Toilets
HVAC Type Underfloor Direct heating gas Underfloor Direct heating electric
Shower Flow Rate I/s/m? 8 8
Toilet SFP W/I/s 0.5 0.5
Fan Type Fan remote from zone Fan remote from zone
Ventilation Type Natural Ventilation Natural Ventilation
Heat Source Type Mains Gas Electricity
HVAC Type Underfloor Heater Underfloor Direct Electric Heaters
Heating Circuit - Apartment
Fuel Source Mains Gas Grid Supplied Electricity
Heat Pump? No Yes
SCOP % 89.5 3.3
Heating Circuit - Toilet, Shower
Fuel Source Mains Gas Grid Supplied Electricity
Heat Pump? No Yes
SCOP % 89.5 3.3
Fuel Source Grid Supplied Electricity Grid Supplied Electricity
Cooling Source Type VRF FCU VRF FCU
SEER 3.3 3.3
Fuel Source Mains Gas Electricity
Heat Pump? No No
Efficiency % 89.5 3.3
| Lighting ____ _ |
Auto Presence Detection Manual Manual
Daylight control no Dimming in Dwelling No Dimming in Apartments
Luminaire Lumens/ Circuit Watt Apartment =100 Im/cw Apartment =100 Im/cw
Pump speed No pump Pump in unheated space
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Building Services Energy Report
Project Title: The Boathouse

Appendix C - Accredited Construction Details

The following table shows the Reference values of psi for junctions. These have been used in the design in order to meet
the required overall equivalent Y-value of no greater than 0.05W/m?2K, which must be proven through calculation once
the construction details are further developed.

SAP version 10.2 (03-02-2021)

Tahle R2: Reference values of psi for junctions

Ref Junction detail P (Wim.K)
El Steel Imtel with perforated steel base plate 0.05
E2 Oither lmtels (including other steel liniels) 0.05
E3 [ sill 0.05
E4 | Jamb 005
E5 Ground floor {normal ) 01é
E19 [ Ground floor {inverted) 0.07
E20 | Exposed floor (nommal ) 0.32
E21 | Exposed floor (inverted) 0.32
E22 | Basement floor 0.07
E6 | Intermediate floor within a dwelling [1]
E7 [ Panty floor between dwellings (in blocks of flats) * 0.07
. EX Balcony within a dwelling, wall insulation continuous "' [/]
‘I‘Iiln:lxm E9 | Balcony between dwellings, wall insulation continuous " * 0.02
external wall | £23 Balcony within or between dwellings, balcony support penetrates wall 0.02
nsulation
E10 | Eaves (insulatson at ceiling level) 0.0
E24 | Eaves (insulation at ceiling level - inverted) 0.24
Ell [ Eaves (insulation at rafier level) 0.04
E12 | Gable (insulatson at ceiling level) 0.0
E13 | Gable (insulation at rafier level) 008
El4 | Flat roof 0.0
E15 | Flat roof with parapet .56
Elé | Corner (normal) 0.0%
E17 [ Comner (inverted — internal area greater than external arca) -0.0%
E1E | Party wall between dwellings = 0.0
E25 [ Staggered party wall between dwellings © 006
Pl Grround floor .04
P | Ground floor (inverted) 0.07
i P2 Intermediate floor within a dwelling 1]
Junctions ~
with a party P3 ]!atn:rm\:dlatn: floor between dwellings (in blocks of flats) [1]
wall = - P7 Exposed tloor (nommal) 016
PR Exposed floor (inverted) 0.24
P4 Roof [insulation at ceiling level) 0.12
P5 Roof {insulation at rafier kevel) 003
Rl Head of roof window .04
R2 | Sill of roof window 0.0
R3 [ Jamb of roof window 0.0
i R4 | Ridge (vaulted ceilimg) 008
.|EI]I:-II.0I'IS RS Ridge (invened) 0.04
:r":,'i:'h’a"'“r R6 | Flat ceiling 0.06
room-in-roof R7 Flat cetling/ inveried) 004
RE | Roof to wall {rafter) 0.0
RY9 [ Roof to wall (flat ceiling) 0.04
R10 | All other room-in-roof junctions 008
R11 | Upstands or kerbs of rooflight 0.04

3 Value of ¥ 1s applied to both sides of the party floor

* This & an externally supported baleony (the balcony slab is not a continuation of the floor slab)
where the wall insulation is continuous and not bridged by the balcomny slab or its supports

* Value of ¥ 1s applied to cach dwelling

115
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