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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 Boathouse redevelopment will replace the existing decaying three residential units, with a bespoke, flood protected
and sustainable development of 3no 4bed family homes with terraces, gardens and private off-road parking with electrical
car charge points. The new homes will be highly energy efficient and will present sustainable and flexible homes for the
future occupants to live and work. The site boundary will be renewed, and the public realm significantly enhanced with
public realm and heritage benefits.

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 65% improvement over the Building Regulations Part L
2021 Target Emission Rate (TER). 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 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 8.1 2.8
Regulations Compliant
After energy demand reduction 7.4 2.8
After heat network / CHP 7.4 2.8
After renewable energy 2.8 2.8

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 0.7 9%
reduction
Savings from heat network / CHP 0.0 0%
Savings form renewable energy 4.6 56%
Total cumulative savings 5.3 65%
(Tonnes C02) \ \
Cumulative saving for off-set 84
payment
Cash in-lue contribution (£) 8,022

Based on The London Plan’s carbon off-set price of £95 per tonne, the required total contribution to off-set carbon is
£8,022 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 three-storey building with ground floor and a lower ground floor. The
lower ground floor is comprised of a media suite, gym and plant room. The ground floor is comprised of a home office,
utility room and main living area. 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 28.06.2024, drawing numbers PL-040 - PLO74.

The Gross Internal Building area is: 852.04m? - 9,171.31 sq. ft.

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, which 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, which 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

tean uselesseneray AR
anuseless enoray bl
: targel

Be clean: supply
energy efficiently

Be Seen

35% on site
cabonreduction Y

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 ElImhurst 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 2022).
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

The Target Emissions Rates (TER) of Houses 1, 2 & 3 are 10.56, 8.59 and 9.52 kg/m?/year, respectively, and has been
identified as the baseline figures. The average TER is 9.6 kg/m?/year.

Reference should be made to Appendix A and GLA carbon emission reporting spreadsheet for the TER figures.
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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/m2K) Limiting Part L1 Proposed Scheme

2021 House 01 ' House 02 House 03
Floor (W/m?2K) 0.18 0.13 0.13 0.13
Roof/ terrace (W/m?3K) 0.16 0.10 0.10 0.10
External wall (W/m32K) 0.26 0.15 0.15 0.15
External window (including frame) 1.60 1.40 1.40 1.40
(W/m2K)
Rooflight (W/mK) 1.60 1.40 1.40 1.40
Glazing Specifications
Solar transmittance (G-value) (%) - 0.76 0.76 0.76
Air Permeability @ 50 Pascals 8.0 3.0 3.0 3.0
(m3/hr.m?)

Thermal Bridging
Thermal bridging Y-value (W/mK) 0.05 0.028 0.029 0.029

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/m? 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

Occupied spaces with windows or other external openings could be naturally ventilated, however, the proposal is to use
mechanical extract ventilation within toilets, bathrooms and kitchen.

Therefore, the building has intermittent extract ventilation and is designed to operate with high efficiency fans and a
recommended minimum energy specific fan power of 0.5 W/I/s according to the domestic building services compliance
guide.

Fixed Building Services

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.

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
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.

A summary of the fixed building services inputs can be found in Appendix B.
Unregulated Energy

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
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.

Energy Demand

The development'’s fabric energy efficiency has been calculated and presented in the following table. The estimated
improvement is calculated to be 9% via passive design measures.

Table 5 - Site Wide Fabric Energy Efficiency Improvement.

Target Fabric

Dwelling Fabric
Energy Efficiency Energy Efficiency | Improvement (%)
(kWh/m?) (kWh/m?)

Development Name

House 01
Development total House 02
House 03

Average

Cooling

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
within the buildings.

= 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.

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

Ll Provide mechanical ventilation.

= 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.

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

Residential 22.23 12.89 35 15

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

energy)

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

Building

Methodology

type used

Part L1- SAP10.2

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 8.1 2.8
After energy demand reduction 7.4 2.8

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) (%)
Savings from energy demand 0.7 9%
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.

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.

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

The Seasonal Coefficient of Performance provided by the ASHPs is shown below and in Appendix B.

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 3.30

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 8.1 28
Regulations Compliant Development ) ’

After energy demand reduction (be lean) 7.4 2.8
After heat network / CHP (be clean) 7.4 2.8
After renewable energy (be green) 2.8 2.8

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 0.7 0%
reduction
Be clean: savings from heat network 0.0 0%
Be green: savings from renewable energy 4.6 56%
Total Cumulative Savings 5.3 65%

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 65% when compared against a compliant baseline case. 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 12 - Carbon emissions summary

Total regulated emissions | CO2 savings

Percentage savings

(Tonnes CO2 / year) (Tonnes CO2 / year) (%)
Part L 2021 baseline
Be lean 7.4 0.7 9%
Be clean 7.4 0.0 0%
Be green 2.8 4.6 56%
Total Savings - 5.3 65%

Based on The London Plan’s carbon off-set price of £95 per tonne, the required total contribution to off-set carbon is
£8,022.00 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 84 tonnes CO2/year, requiring a cash in-lieu contribution of £8,022 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

Propaerty Roference [Hnum o1 | DENTI2024
TN (s o s e o  ICERCTETE e 1 sovome |
[House 01, 01, Ranelagh Drive, Twickenham, Richmond, TW1 102 |

Corrne [T [CC——] e [ —
T - | K S - |
I S == i 1= |
e BT o [Cm] |

[hesessoroans JERIRETIS | I oo

T |

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

Orientation | Southwast ]
Property Tenture [1 |
Transaction Type [& |
Terrain Type [urban ]
1.0 Property Type [House, End-Tarrace ]
Which Floor [o |
2.0 Number of Storays [a |
3.0 Date Bullt [2024 |
3.0 Property Age Band L |
4.0 Sheltered Sides |1 |
5.0 Sunlight/Shade [Average or unknown |
6.0 Thermal Mass Parameter [Precise catcutation |
Thermal Mass [hm | ki
7.0 Electricity Taritf [7 Hour Off Peak ]
Smart electricity meter fitlod [he ]
Smar gas meter fitled [Na ]

7.0 Measuremanis
Heat Loss Perimeter Internal Floor Area Average Storey Helght
250m

Basement: 2359 m 70.00 m?
Ground floor: B0 m 140.00 m* 310 m
18t Storoy: 23B4m 6687 m* 340m
2nd Storey: 24.90m 65.18 m* 280m
3rd Storey: 0.00 m 0.00 m* 0.00m
dth Storey: 0.00m 0,00 m* 0.00m
5th Storey: 0.00 m 0.00 m* 0.00m
Bth Storoy: 0.00 m 0.00 m# 0.00 m
Tth Storey: 0.00 m 0.00 m* 0.00m
80 Living Arsa [40.28 ] e
9.0 External Walls
Descripbion Type Construction U-Vaiue Kappa Gross MNeit Aroa Shaiter Shaiter Opsnings &rea Calculation
(Wine'®) (kBmK) Areaim®)  (m') Rus Trpe
External Wl Lower Ground  Cavity Wall Cavity wll | derme plasier, dense block, iled 018 wa0e  rATT TOIT Q00 Nons 000 Enter Gross Area
Siructure
External Winll Groand Floor  Cavity Wil mﬂj darss plasior, denss biock, fllnd 015 1000 WALE B4l o00 Norm #3150  Enter Gross Arsn
iy, wmﬂlhl siructura
Externai Wl Firsz Floor Cayity iWall Cavity wall : densa plastar, dense block, filed ots  msa0r  Tise  BRA2 000 Nore 1800 Enier Gross Ama
ly. my Dulside BIructine
9.1 Party Walls
Description Type Construction U-Value Kappa Area Shelier Shalter
! . (Wim"K) (kJim™K)  [(m") Res
Party Wall Lowsr Ground  Solid Wall Dense plaster both sides, dense blocks, cavity orcavity 000 18000 3288 000 None
fill
Party Wall Ground Solid Wall Dense plaster both sides, dense blocks, cavity or cavity 0.00 180.00 5868 0.00 MNona
il
Party Wall First Floor Solid Wall Danse plaster both sides, dense blocks, cavity or cavity 0.00 18000 3252 0.00 Mone
fll

House 01 - Be Green

Broparty Refernnce [House 01 | [onio7rzo2a |
TN e s e I o e
[House 01, 01, Ranetagn Drive, Twickenham, Richmand, TW1 102 |

T [Tl oo [ e [Cr—
R = R - = |
Corere || oo ] e [Crm—

| T oo |
|

Assessor Detalls I“ Waller De Infinis

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

Orientation [southwest |
Property Tenture |1 I
Transaction Type |ﬁ |
Terrain Type |urban |
1.0 Proparty Type |House, End-Terrace |
Which Floor [0 ]
2.0 Number of Storays [a |
3.0 Date Built [2024 ]
3.0 Property Age Band L |
4.0 Sheltered Sides [ |
5.0 Sunlight/Shade [average or unknown |
6.0 Thermal Mass Parameter [Precise catculabon ]
Thermal Mass [mia | kdimx
7.0 Eloctricity Tariff [7 Hour Off Peak ]
Smart electricity meter fitted [No |
Smart gas meter filled [Na ]
7.0 Measurements
Heat Loss Perimater Internal Floor Area Aurapisaorl-yl-ldgm
Basament: 2350 m T0.00 m*
Ground floor: 3601 m 140,00 m* 3 10 m
1st Storey: 2384 m B6.87 m* 340m
2nd Storey: 24.90m 8518 m* 280m
3rd Storey: 0.00 m 0.00 md 0.00m
dth Storey: 0.00m 0.00 m* 0.00m
5th Storey: 0.00 m 0.00 m? 0.00 m
Bth Storey: 0.0 m 0.00 m? 0.00 m
Tth Storey: 0.00m 0.00 m* 0.00 m
.0 Living Area |40.28 | m
9.0 Extornal Walls
Descripbion Trpe Construction U-Value Kappa Gross Meil Area Shelter Sholter Openings Asea Caloulation
(Wim'B) (hMm i) Arsapm) (w7 Res Typa
Extzrnal Wall Lower Ground  Cavity Wal Cavity wall ; derme plaster, densa biock, filed 618 100 ATT AT o00 (o= 000 Ener Gross Aea
canity, mny Dutsida sicturs
Exinenal Wall Ground Fioor — Cavity Wal Gluﬂrwﬂ:_:l-phnur,h-hlodc.m G18  1E000 10A03  B4d 000 Wero 2158 Enter Groes Arsn
External Wall First Floor Caviy Wil ﬂﬂ‘"“‘"" derme pimsler, densa block, fled BiS 1000 TiSr 382 o0 b 1800 Enter Gross Arma
eanaly. iny oubside: siruchun
9.1 Party Walls
Description Type Construction UValue Kappa Area Shelter Shelter
(Wim™) (kdim™8) (m) Res
Party Wall Lower Ground  Solid Wall Densa plaster both sides, dense blocks, cavity orcavity 000 18000 3288 Q.00 Nong
el
Party Wall Ground Salid Wall Dense plaster both sides, dense blocks, cavity orcawly 000 18000 5868 000 None
il
Party Wall First Floor Salid Wall Dense plaster both sides, dense blocks, cavity or cavity 0.00 18000 3252 0.00 MNone
i

"
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House 02 - Be Lean

[ Property Reforence | | tssued onDate JEERTFTTINE
T T T TN (Howse 02 Boat House Be Lean | IR (House 02 Boal House |
IR (o5 02, 02, Ransiagh Drive, Twicksnham, Richmond, TW1 102 ]

R — s R - W
T S — - S
T e oo O] e |cr—

Assessor Detalls !Mr ‘Waller Da Indinis E

Orlentation [soulhwesl |
Property Tenture [1 |
Transaction Type & |
Terrain Type [Urban |
1.0 Property Type [House, End-Termsce |
Which Floar lo |
2.0 Number of Storeys E] |
3.0 Date Built (2024 ]
1.0 Property Age Band L |
4.0 Sheltered Sides [ |
5.0 Sunlight/Shade [Mm or unknown |
6.0 Thermal Mass Parameter [Predu cadculation |
Thermal Mags [Nin | ke
7.0 Electricity Tariff |7 Hour ONf Peak |
Smart elecircity meter fitted (Mo |
Smart gas mater fitted [No ]
7.0 Measurements
Heat Loss Perimater Intarnal Floor Area  Average Storey Height
: 13.40m 74.93 m? 250m
Ground floor: 14.10m 133.85 m* 310 m
1st Storey: 13.40m 72,85 m? 340m
2nd Storey: 24.90m 65,18 m* 2.80m
Ird Storey: 0.00 m 0.00 m? 0.00m
dth Storey: .00 m 000 m? 0.00m
5th Storey: 0.00 m 0.00 m? 0.00 m
Bth Storey: 0.00 m 0.00 m* 0.00m
Tth Storey: 0.00 m 0.00 m* 0.00 m
8.0 Living Area [54.74 | me
9.0 Extarnal Walls
Daescripbion Typa Constrisction U-¥alus HKappa Gross Mot Area lhll-' Shalter Openings Area Calculation
[WInH) (LB Am:m'r (™) Typa
Esternal Wil Lower Ground  Cavity Wil Cavwity winll © devme plasior, dense biock, fled o 160,00 4020 nﬂo ‘Hora 0,00  Enter Gross Anen
cavily, @ny oulside slruciune
Entownal Wil Ground Fioor  Savity Wail Cavity wall : derme plasior, donse blook, [Bed K11 100 4230 2 Hoa L4} Hone 3 Enier Gross Aren
cavily. any outside siruciune
Enteenal Wil First Floor Cauity Wall ety wind] - devess pinsior, denss block, et [FEE ] 19000 4020 0 Za4 QU (] 1706 Enter Gross Ama
cawvity. any oulnide structune
9.1 Party Walls
Description Type Construction UValue Kappa Area Shelter Shelter
(WIm K] (kdim*K}  (m7) Res
Party Wall Lower Ground  Solkd Wall Dense plaster both sides, dense blocks, cavily of cavity 000 18000 3288 000 Mz
fill
Party Wall Ground Salid Wall Dense plaster both sides, dense blocks, cavity orcay D00 18000 5868  0.00 None
il
Party Wall First Floor Salid Wall Dense plaster both sides, densa blacks, cavily or cavity 000 18000 3252 000 None

House 02 - Be Green

Property Reteronce [House 02 | 0a/07/2024
TR e o v oo  CEERTEETEI i s |
[House 02_ 02, Ranelagh Drive, Twickanham, Richmond, TW1 102 |

Er N - s B
oo | o [Cormn] e [orre—
T == | |
oo || o [Cram] o |co—

I v v o | I oo

T

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

Orientation | Southwess |
Property Tenture la 1
Transaction Type |8 |
Tarrain Type [urban |
1.0 Proparty Type |House, End-Terraca ]
Which Floor [o |
2.0 Numbwer of Storeys |:! ]
3.0 Date Built 2024 ]
1.0 Property Age Band L ]
4.0 Sheitered Sides [ ]
5,0 Sunlight/Shade | Average or unknown |
6.0 Thermal Mass Parameter |Pmdsar.u||:=.|ln.llnn ]
Thermal Mass A | mdimeK
7.0 Electricity Tariff [7 Hour OF Peak ]
Smar cloctricity moter ibed e |
Smiarl gas meter fithed INn ]
7.0 Measurements
Haoat Loss Perimoter Intarnal Floor Area .l\magl slnm Haight
Basoment: 1340 m T4.83 m?

Ground floor: 14,10 m 133 85 m? 31um
18t Storey: 1340 m 7265 m? 340m
2nd Storey: 24,90 m 65.18 m? 2B0m
3rd Storey: Q.00 m 0,00 m* 0.00 m
dth Storey: 0.00 m .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
Tih Storey: 0,00 m .00 m* 0.00 m

B.D Living Area [s474 | me

8.0 External Walls

Description Type Construction U-Valsn Mopps Gross Nebl Arsa Shaber Shalter Openings Area Calcalation
(Wim™) (ednv'K) Arsajm  (m Res Typs
Extarmial Wil Lower Groand  Canvity Wall Cavity wall : e ploster. dense biock, fited 05 19000 4020 4030 000 Nane: 000 Enfer Gross Area
clvilly, Bivy Dulsde sruciurm
Extorrual Wil Grosund Floor  Carvily Wall Cavily wall ; danse plasler, donse biock, fled 0N% 19000 4230 2588 000 e 1634  Enter Gross Ared
Candky, Ay Culdd BEUCHI
Lrtenrrsal Wisil Frst Flooe Carvtty Wall Carvity wafl : demse plasier, dense biock. filed 0% 19000 4020 AW 000 Mane 1700 Enber Gross Area
cavilly, ANy oUNOS Airuciune
8.1 Party Walls
Description Type Construction U-Value Kappa Area Sheller Shelter
) ) ) {mm'ﬂll-"hl"'ﬂ (m) Res
Party Wall Lower Ground  Solid Wall Eﬂuepmmbumududumebbm.wuwurmw 16000 3288 000 Mane
I
Party Wall Ground Sodid Wall Dense plasier both sides, dense blocks, cavity or cavity 0.00 18000 5868 o.00 Mane
fill
Party Wall First Floor Solid Wall Dense plastor both sides, dense blocks, cavity or cavily 000 1BO.OD 3252 0.00 Mone
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House 03 - Be Lean

| Proporty Roferonce | ([N | lssued on Date | ETTPRTT S
I [ 0 ot o e Lo | IERETEI (os  ot oe |
ST [7:ous= 03, 03, Raneiagh Drive, Twickenham, Richmond, TW1 102 |

Covrs TR oo [CC] e [oa—
N | R - |
e (] e o] e [cr—

I (v Walter De Intinis | G (c230-0001 ]
w1 ]

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

House 03 - Be Green

Proparty Reference I_Huuaaﬂ:!. | DS.IDTEIJEI
ST (1ouse 03 The Boat House | RS (House 03 Boat House
I (House 03, 03 Ranelagh Drive, Twickenham, Richmond. TW1 102 |

SnPRatmg _3'1:
E o e
Come o e o] e [cow—

[Assessor Dot AT | Assessorio  |CEETINN
EEN |

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

Orientation |$wlrrwul |
Property Tenture |1 |
Transaction Type [ |
Terrain Type [Urban |
1.0 Property Type |Hnusa, End-Terrace l
Which Floor [o |
2.0 Number of Storeys (2 |
3.0 Date Built [2024 |
3.0 Property Age Band fL |
4.0 Sheltered Sides [1 |
5.0 Sunlight/Shade |Aw of nknown l
6.0 Thermal Mass Parameter [Preciss carcuation |
Thermal Mass [men | teimec
7.0 Elactricity Tariff [? Hour Off Peak |
Smart eleciricity meter fitied [Wa |
Smart gas meter fittod [N ]
7.0 Measurements
Heat Loss Perimater Internal Floor Area  Average Storey Height
Basement: 27.08m mITm 250m
Ground floor: 36.80m 153.00 m* 310m
1st Storey: Z3B4m 6234 m* 340 m
2nd Storey: 2490 m 6518 m 2B0m
Ird Storey: 0.00 m 0.00 m? 0.00 m
4th Storey: 0.00 m 0.00 nv 0.00m
5th Storey: 0.00 m 0.00 m? 0.00m
Gth Storey: 0.00 m 000 m? 0.00 m
Tth Storey: 0.00 m 0.00 m? 0,00 m
8.0 Living Area aT.57 |
9.0 External Walls
Descrigbion Trpe Consirection U-Value Happa Gross MeiiArea Shelber Shalter Openings  Area Calculaiion
(M) Arealm) () Ren
Extermal Wall Lowsesr Groand Gaulr'w. mmm:mm,mhm.m o8 A5 N mrr mrr 0. Nome {10 o) Enter Ciross Arsa
cavity, sny outaiie siructune
Extarnal Wll Ground Fioor  Cavaty 'Wall Cavity wall ; denes plasiar, denes block, filed AL 18000 T0E03 Bd a4 a0 Hona 2388  Eniee Grons Area
edndly. Sy Sulside siructuie
Exiernal Wall Firs Floor G.Ivlr'l\'- Cl\ntrwm derme piasier, dense block, flled a1h 180 .00 T18% 52 83 LK1 ] Hone 00 Enter Gross Area
ity mhy oulside siruclune
9.1 Party Walls
Description Type Construction U-Value Kappa Area Shelter Shelter
(Wim*K) (kdim*K)  (m*) Res
Party Wall Lower Ground  Solid Wall Dense plaster both sides, dense biocks, cavity orcavity 000 18000 3288 000 None
fill
Party Wall Ground Solid Wall Dense plasier both sides, dense blocks, cavity orcavity  0.00 18000 5868  0.00 Mone
fill
Party Wall First Fioor Solid Wall Ean:u plaster both sides. dense blocks., cavily or cavily 000 18000 3252 0,00 None

Orientation [Southwast |
Proparty Tanture [ ]
Transaction Type |E |
Tarrain Type |l..lrbun |
1.0 Property Type |Hul.ue End-Tarrace |
Which Fioor [o |
2.0 Number of Storeys Ia |
3.0 Date Built [2024 |
3.0 Property Age Band L |
4.0 Sheltered Sides [1 |
5.0 Sunlight/Shads [Avarage or unknown |
6.0 Thermal Mass Parametar [Precise calculation |
Thesmal Mass [Pari | i
7.0 Electricity Tariff |7 Hour O Peak |
Smart electricity meter fitted [Wo |
Smart gas mater fitted [Mo |
7.0 Measuraments
Heat Loss Perimater Imtermal Floor Area Avarage M Haight
Basemant: 27.08 m 8,77 m*
Ground floor: 3680 m 153.00 m? 3 10 m
181 Storey: 2384 m B23m" 340m
2nd Storey: 24.90 m 68518 m* 280 m
3rd Storey: 0.00 m 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
6th Storey: 0.00 m 0.00 m* 0.00 m
Tth Storey: 0.00m 0.00 m? 0.00m
8.0 Living Area [ar.sT | me
0.0 External Walls
Descriplian Tipe Conabructish U-Value Kappa Gross  Neldt Area Shalier Shallad Dpanings Area Calculaion
Wim*K) (kdim ) Arsalm®)  (m) Res Type
Extumal Wil Lower Ground  Cavily Wall Carwiy walll - donss pastes, derse black, Hled 045 Y0000 TOY? A7 000 Hans 000  Eriar Gross Aves
cayity, sy culscls shnachuns
Extamal Wall Droumd Ficor — Cavity Wil Caivly wall - darda pladhe, Mivche Do filag s 1TH00 10803 B4 44 Do ik 2358 Emar Croas Anke
cayily, any outsce sinachurm
Exiamal Wall Firsi Floor  Carvity Wall Cavity wall | dense pasber, derse block. Gled DS WO TiR RR LW Mo 1000 Emar Gross Ares
cavity, ary culscs shuchans
8.1 Party Walls
Description Type Construction U-Value Happa Area Shelter Shelter
(Wim'K) (kdim'K)  (m%) Res
Party Wall Lower Ground ~ Salid Wall Dense plaster both sides, dense blocks, cavity or cavity 000 - 180000 3288 0.00 Mone
fill
Party Wadl Ground Salid Wall Dense plaster both sides, dense blocks, cavily of cavity 000 180.00 5868  0.00 Mares
fill
Party Wall First Floor Salid Wall Dense plaster both sides, dense blocks, cavity o cavity 000 18000 3252 0.00 Mong
fil
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Project Title: The Boathouse

Appendix B - Services Input

System Detail Be Lean

| Be Green

Details of the Seasonal Coefficient of Performance (SCOP) and/or Seasonal Energy Efficiency ratio (SEER) for the
selected model are shown below. The condensers shown below are based on initial calculations and will be reviewed at

the next design stage.

VRF Fan Coil Units with Mech Vent - Living Room/ Bedrooms Heating

Ventilation Type Natural Ventilation Natural Ventilation
HVAC Type VRF System VRF System HEAT PUMP SPACE EiP Rating i
Other Local Room heater with Mech Vent - Shower & WC HEATER - 55C T s 133;:;@
Ventilation Type Extract in Toilets Extract in Toilets HEAT PUMP SPACE EP Faling e
HVAC Type Underfloor Direct heating gas Underfloor Direct heating electric HEATER - 35C 1 — 191%
Shower Flow Rate I/s/m? 8 8 “HEAT PUNP CONBINATION E[EPD:;{.:T -
Toilet SFP W/I/s 0.5 0.5 HEATER - Large Profile’! 148%
Fan Type Fan remote from zone Fan remote from zone EE?RL“SZ} l]?g
Ventilation Type Natural Ventilation Natural Ventilation RN PMBEN] A T D e
Heat Source Type Mains Gas Electricity Power Level (0BA) &0
HVAC Type Underfloor Heater Underfloor Direct Electric Heaters WATER DAA ol e ;g
Fuel Source Mains Gas Grid Supplied Electricity DIMENSIGHS ¢mifm) ;‘gﬂ:'; ‘EBSDC'
Heat Pump? No Yes Helght 1020
SCOP % 89.5 3.3 WEIGHT (ka) g
Heating Circuit - Toilet, Shower REREER a;cm S ZEG'E}TS;LDOHE
Fuel Source Mains Gas Grid Supplied Electricity Norminal Running Current WA 10.3 [28]
Heat Pump? No Yes L Fuse Rating - MCB Szes (48 12
SCOP % 89.5 3.3 / G0, EQUNALENT (1 e 3.0/2.03

Cooling Circuit - Apartment,

Auto Presence Detection Manual

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

Manual

Cooling

CAPACITY [RW) Heating {rnomiral) 14.0 14.0 16.0 16.0 165 16.5
Gaalng nominal) 125 125 14.0 14.0 155 155
Heating (LIK) 13.9 138 158 15.8 163 16.3
Gaatrg (LK) 10.0 10.0 112 112 12.4 12.4

POWER INPUT (KW) Heating (nominsl) 317 317 3.80 3.90 4.02 4.02
Caobng (norminal) 310 3.10 3.84 3.84 470 4.70
Healing (LK) 418 4.18 515 515 521 53
Caaling (UK) 181 1.81 2.00 2.00 244 2.44

COP / EER (nomnal) 4.42 [ 4.03 4.42 [ 4.03 4.10 / 3.85 4.10 / 3.65 4.10 / 3.30 4.10/3.30

SCOP / SEER’ = - = - - =

MAX NO. OF CONNECTABLE INDOOR UNITS g g 10 10 12 12

MAX CONNECTABLE CAPACITY 50-130% OU Capacity 50-130% OU Capacity 50-130% DU Capacity 50-130% OU Capacity

7

50-130% OU Capacity
B3

50-130% OU Capacity
83

Daylight control no Dimming in Dwelling No Dimming in Apartments ARFLOW {rv/min) 7 S =
PIPE SIZE MM (in} Gas 15.88 (5/87) 15.88 (5/87) 15.88 {5/87) 15.88 (5/8") 15.88 (5/87) 15.88 (5/87)
L. ) ) Licuid 9.52 (3/87) 952 (3/87) 952 (3/8") .52 (3/8") 9.52 (38" 9.52 (3/8")
Luminaire Lumens/ Circuit Watt Apartment =100 Im/cw Apartment =100 Im/cw SOUND PRESSURE LEVEL [08A] ) 52 53 53 54 B4
SOUND POWER LEVEL (dBEA) 72 72 3 73 T4 74
WEIGHT a3 a4 a3 a4 a3 84
DIMENSIONS {mim) Widih 1050 1050 1050 1050 1050 1050
. Deptn 33040 330+40 330440 330+40 330=40 330+40
Pump speed No pump Pump in unheated space Haight g81 981 381 se1 981 a81
ELECTRICAL SUPPLY 220-240v, 50Hz 3B0-415w, 50Hz 220-240v, 50Hz 380-415v, 50H=z 220-240v, 50Hz 380-415v, 50Hz
PHASE Singla Thres Single Three Singla Threa
14 b 14 14 f 4

STARTING CURRENT (A)

NOMINAL SYSTEM RUNNING GURRENT (4] Heating / Cooling {MAX)

1348/ 13.18 [30.5]

#.82 7 4.71 [13.0]

7
16.58 / 16.33 [30.5] 5.93 /5.83 [13.0]

17.08 / 19.98 [30.5] B.11/7.14 [13.0]

GUARANTEED OPERATING RANGE ("C) Healing | Coding -20-15/ -5-52 -20-15/ -5-52 3015/ -5-52 -20-15/ -5-52 -90-15 / -5-52 -20-15 / -5-52
FUSE RATING [BS8B) - HAC A 1x32 1x18 1x32 1% 16 1x3z2 1% 16
MAING CABLE NO. CORES 3 4 + earth 3 4 + earth 3 4 + earth
CHARGE REFRIGERANT (kg) / GO, EQUIVALENT [T)

Rd 104 (GWF 2088) 35/7.3 35/7.3 35/7.31 35/731 a5/7581 35/7.91
MAX ADDITIONAL REFRIGERANT (kg) / CO; EQUIVALENT (T} 20 FnTn 3.0/ 18.79 9.0/1879 — B0/ 1873 e0/1879

R4 104 (GWPF 2088)

B Thres Phase  Notes: “S0OP / SEER avalable separately in the 'City Mulli VAF Ssasonal Efficiency’ document. Basad on Ecodesion Lot 21 /8 to EN14B25 glandand.
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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 ((13-02-2022)

Tahle R2: Reference values of psi for junctions

Ref Junction detail (W m.K)
El Steel lmtel with perforated steel base plate 0.05
EX | thher Imtels {including other steel lintels) 005
E3 [ Sill 0.05
E4 | Jamb .05
Es Ground tloor { normal ) 0ié
E19 [ Ground floor {inveried) 0.07
E20 | Exposed floor {nommal ) 032
E21 | Exposed floor {nveried) 032
E32 | Basemeni floor 0.07
Ef | Intermediate floor within a dwelling L]
E7 [ Ponty floor between dwellings (in blocks of flats) * 0.07
2 ER Balcony within a dwelling, wall insulation continwous ™ (/]
l’i:’:::“ B9 | Babeony between dwellings, wall insulation continwous ' * 0.2
external wall | £23 Bakcony within or between dwellings, balcony support penetrates wall 0.02
msulation
E10 | Eaves (msulatson at ceiling level) .06
E24 | Eaves (insulation at ceiling level - inverted) 0.24
Ell | Eaves [insulatson at rafier level) 0.04
E12 | Gable {insulation at ceiling level) .0
E13 | Gable {insulation at rafier level) 008
El4 | Flat roof 0.0
E15 | Flat roof with parapet .56
El | Corner {normal) 009
E17 | Comer (inveried — internal arca greater than external arca) =004
E18 | Party wall between dwellings © 0.0y
E25 | Stagpered party wall between dwellings *' 1106
Pl Girpund floor .08
Ph | Ground loor {inverted) 0.07
P2 Intermediate floor within a dwelling i
P3 Intermediate floor between dwellings {in blocks of flats) L]
P Exposed floor (nommal) 016
PR Exposed floor (inverted) 0.24
P4 Roof (insulation at ceiling level) 0.12
P5 Roof {insulation st rafter kevel) 003
R1 | Head of moof window 008
R2 | Sill of roof window 0.0
R3 [ Jamb of roof window 0.0
. R4 Ridge {vaulted ceillmg) .08
.|I.!Hl‘_l|.0l'h RS Ridge (inverted) 004
within a reaf .
i R F_!;Ll C‘L‘I|!I'L|; 0.0
= i oot R7 | Flai ceiling|imveried) .
RE | Roof to wall (rafter) 006
RY [ Roof to wall {{lat ceiling) 0.04
RID | All other room-in-roof junctions .08
R11 | Upstands or kerbs of rooflight 008

* Value of ¥ 1s apphied to both sides of the party floor

® This s an extemally supported baleony (the balcony slab is not 2 continuation of the floor slab)
where the wall insulation s continuous and not bridged by the balcony slab or its supports

“Value of ¥ 15 applhied to cach dwelling

15






