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1.0 Executive Summary

This Energy Statement has been prepared to support a planning application for the development of Big Yellow Staples Corner Self Storage Store at Staples Corner in the London Borough of Barnet, London.

The proposals are for the demolition of an existing car dealership within the neighboring Staples Corner Business Park (London Borough of Brent) and replacing this store in the London Borough of Barnet with the construction
of a six-storey self-storage facility (Use Class B8), flexible office space (Use Class E(g)(i)) and larger external storage units (Use Class B8).

The proposal includes the erection of a five-storey self-storage facility (Use Class B8) operated by Big Yellow Self Storage. The facility will comprise a permanent ground floor providing 2,430m2 (GIA) of self-storage floorspace
(Use Class B8). Self-storage floorspace would increase through the installation of demountable mezzanine floors across the first, second, third, fourth and fifth floors. The demountable mezzanine floors would be added
under permitted development, after practical completion of the storage building. Flexible office space of 378m2 on ground floor and 160m2 of external storage units on the ground floor will be provided. The total area including
demountable mezzanine floors is 18,190m2. Permanent floor space is provided on the ground floor only. The building arrangement in this report is based on that including the mezzanine floors.

This report outlines the approach taken to achieve the requirements of the relevant local and regional policies in relation to energy efficiency and consumption. Tuffin Ferraby Taylor (TFT) Ltd. have been commissioned by
.Big Yellow Self Storage Company Limited to produce the Energy Statement.

The building has been reviewed using the ‘Be Lean’, ‘Be Clean’ and ‘Be Green’ steps defined in the London Plan.
The building looks to maximise on-site carbon reduction in line with the GLA energy hierarchy limiting energy use in the first instance and then selecting energy efficient plant and building services.

Overall, the building is expected to achieve a 110% reduction in regulated carbon emissions in comparison to a Part L compliant building. This total reduction is comprised of a 19% reduction from the ‘Be Lean’ step and 90%
reduction from the ‘Be Green’ step.
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The tables below provide a breakdown of the on-site savings

Stage of the GLA Energy Hierarchy

Carbon Dioxide (CO) Emissions (tCO2/yr)

Regulated

Unregulated

Total

Regulated CO;
emissions (tCO2/yr)

Regulated CO;
emission savings

(tCO2lyr)

Percentage
Saving

Baseline (Part L 2021 Compliant 34.01 75.2 109.21
Building)

Be Lean (Demand energy reduction) 27.42 75.2 102.62
Be Clean (Efficient energy supply) 27.42 75.2 102.62
Be Green (Renewable energy supply) -3.29 75.2 71.91

Baseline (Part L 2021 Compliant 34.01 - -
Building)

Be Lean (Demand energy reduction) 27.42 6.6 19%
Be Clean (Efficient energy supply) 27.42 0 0%
Be Green (Renewable energy supply) -3.29 30.7 90%
Total cumulative savings 37.3 110%




N

2.0 Introduction

2.1 The Applicant

The Applicant is .Big Yellow Self Storage Company Limited (hereafter referred to as ‘The Applicant’ or ‘Big
Yellow’). The Applicant has appointed Tuffin Ferraby Taylor (TFT) Ltd. to generate the Energy Statement of
the proposed application against relevant planning policy.

2.2 Purpose

This Energy Statement has been prepared to support the planning application for the development of Big
Yellow Self Storage development at Staples Corner, London. This statement has been prepared on behalf
of The Applicant by TFT. This report seeks to outline the approach taken to incorporate the required steps
to achieve the relevant energy consumption reduction.

2.3 Proposed Development

The proposals are for the demolition of an existing car dealership within the neighbouring Staples Corner
Business Park (London Borough of Brent) and replacing this store in the London Borough of Barnet with the
construction of a six-storey self-storage facility (Use Class B8), flexible office space (Use Class E(g)(i)) and
larger external storage units (Use Class B8).

The proposal includes the erection of a five-storey self-storage facility (Use Class B8) operated by Big Yellow
Self Storage. The facility will comprise a permanent ground floor providing 2,430m2 (GIA) of self-storage
floorspace (Use Class B8). Self-storage floorspace would increase through the installation of demountable
mezzanine floors across the first, second, third, fourth and fifth floors. The demountable mezzanine floors
would be added under permitted development, after practical completion of the storage building. Flexible
office space of 378m2 at ground floor and 160m2 of external storage units on the ground floor will be
provided. The total area including demountable mezzanine floors is 18,190m2. Permanent floor space is
provided on the ground floor only. The building arrangement in this report is based on that including the
mezzanine floors.
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3.0 Planning Policies

The following statutory regulations relating to sustainable development and carbon efficiency have been
considered as part of the planning submission for the Proposed Development:

3.1 National Planning Policy Framework (September 2023)

Department for Levelling Up,
Housing & Communities

National Planning Policy Framework

Figure 2 - National Planning Policy Framework (2023)

The National Planning Policy Framework (NPPF) 2023 sets out the government’s approach to promoting
sustainable development in England through the planning system. The National Planning Policy Framework
(NPPF) outlines the Government’s planning policies for England and how these should be applied. The
framework details that sustainable developments should consider economic, social, and environmental
objectives, and outlines various aims to meet the challenges of climate change, flooding and coastal change.

The NPPF does not stipulate specific sustainability targets. The framework was revised in September 2023
and puts an emphasis on the pursuit of the 17 Global Goals for Sustainable Development.

Tuffin Ferraby Taylor Ltd Page 4

3.2 The London Plan (2021)

MAYOR OF LONDON

THE
LONDON
PLAN

THE SPATIAL DEVELOPMENT
STRATEGY FOR GREATER LONDON

MARCH 2021

Figure 3-The London Plan (2021)

The London Plan sets out the overall strategic plan for London, providing an integrated economic,
environmental, transport and social framework for the development of London over the next 20-25 years.
This new London Plan presents a step change in the city’s approach and serves as a blueprint for the future
development and sustainable, inclusive growth of our city.

The policies detailed below have been reviewed against the Sustainability strategies for the proposed
development.

= Policy SI 2 Minimising greenhouse gas emissions
= Policy SI 3 Energy infrastructure

= Policy SI 4 Managing heat risk

231362 | Big Yellow, Staples Corner



3.3 Barnet’s Local Plan (2012)

EBENEn

Barnet’s Local Plan
(Core Strategy)

Barnet’s Local Plan

(Development Management Policies)

Figure 4 - Barnet's Local Plan (2012) including Barnet's Core Strategy (Left) and Barnet's Development Management
Policies (Right).

Barnet’s Local Plan embodies spatial planning — the practice of ‘place shaping’ to deliver positive social,
economic and environmental outcomes and provide the overarching local policy framework for delivering
sustainable development in Barnet.

The Local Plan includes Development Plan Documents (DPDs) and Supplementary Planning Documents
(SPDs) and the 13 retained Unitary development Policies. The Local Plan works alongside national policy
and the Mayor's London Plan to inform planning decisions.

The policies detailed below have been reviewed against the Sustainability strategies for the proposed
development.

= Policy CS13 Efficient Use of Natural Resources

= Policy DM04 Environmental Considerations for the Development

3.3.1 Supplementary Planning Documents/ Guidance

The Local Plan 2012 includes a number of Supplementary Planning Documents (SPDs). These documents
provide detailed relevant further guidance:

= Sustainable Design and Construction SPG (2016)

= Cricklewood, Brent Cross and West Hendon Development Framework SPG (2005)

= London Borough of Barnet Planning Obligations SPD (2013)

= Delivering Skills, Employment, Enterprise, and Training from Development through S106 (2014)

3.4 Barnet’s Draft Local Plan

Barnet Draft Local Plan
(Reg 19)
2021 to 2036

ubmitted for g
22 of the Town and Country Planning (Local Planning)
(England) Regulations 2012

November 2021

Figure 5 - Barnet's Draft Local Plan (2021-2036)

Barnet's Draft Local Plan Reg 22 Submission was approved by the Council on 19" October 2021 for
submission to the Secretary of State.

The Local Plan 2012 remains the statutory development plan for Barnet until such stage as the replacement
plan is adopted and as such applications should continue to be determined in accordance with the 2012
Local Plan, while noting that account needs to be taken of the policies and site proposals in the draft Local
Plan and the stage that it has reached.

Barnet's Draft Local Plan? (2021-2036) provides a positive strategy for delivering the Council’s priorities
through sustainable development. It identifies areas for housing and employment growth and reflects the
benefits of major investment in infrastructure that projects such as the West London Orbital will bring to the
Borough.

The policy detailed below has been reviewed against the Sustainability strategies for the proposed
development.

Policy CDHO02 Sustainable and Inclusive Design
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4.0 Baseline Emissions

4.1 Background and methodology

This section provides information on the baseline CO2 emissions or Target Emissions Rate (TER). This
value defines the Building Regulations baseline from which performance against the London Plan 2021
targets can be measured.

To establish the baseline energy modelling has been undertaken using approved software, IES-VE 2023.
The proposed building has been modelled with all proposed uses zoned in line with the National Calculation
Methodology (NCM) to provide an accurate representation of the proposed building. Design drawings
prepared by Mountford Piggot for planning submission have been used to generate the calculation model.

The baseline for the proposed building is the ‘notional building’ in accordance with Part L 2021 of the
Building Regulations.
4.2 Baseline Information

The following building fabric performance parameters have been used to generate the baseline performance,
in accordance with Part L 2021.

Building Element Thermal Performance

External walls 0.18 W/m?K
Roof 0.15 W/m?K
Floor 0.15 W/m?K
Windows 1.40 W/m?K
Glazing g-value 0.4

Internal walls 1.8 W/m?K
Internal roof 0.15 W/m?K

Air permeability 8 m3/(m?/hr) @50Pa

Tuffin Ferraby Taylor Ltd Page 6

The following system types and efficiencies have been used for the baseline building as defined in the NCM
modelling Guide 2021

System | Type and Performance |
Space heating Electric heat pump, SCOP 2.5
DHW Electric point of use, SCOP 1
Cooling SEER, 5.0
Ventilation Mechanical
Central ventilation SFP 2 WI/lis
Terminal unit SFP 0.3 W/lis
Heat recovery 65%
Lighting efficacy 95 Im/W

4.3 Baseline Results

Utilising the information above calculations to generate a baseline value have been undertaken in line with
the GLA Energy Assessment Guidance utilising SAP 10.2 carbon factors. The resulting baseline results are
detailed in the table below.

Stage of the GLA Energy Hierarchy Carbon Dioxide (CO) Emissions (tCO2/yr)

Unregulated Total

Regulated ‘

Baseline (Part L 2021 Compliant 34.01 75.2 109.21
Building)

Be Lean (Demand energy reduction) - - -

Be Clean (Efficient energy supply) - - -

Be Green (Renewable energy supply) - - -

The BRUKL document relating to the baseline calculations are included in Appendix A. The GLA Carbon
Emissions Reporting Spreadsheet v2.0.0 is included in Appendix D

231362 | Big Yellow, Staples Corner
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5.0 Demand Reduction (Be Lean)

51 Overview

In line with the Energy Hierarchy methods of reducing energy use by incorporating passive design measures Sile g ElemeEt URETIE [FEARIMENGE

2
have been incorporated where possible. This methodology has been incorporated as not using energy is External walls e L
the best way to reduce energy consumption. Roof 0.16 W/m?K

2
Details of the Architectural interventions incorporated within the design to facilitate passive design are Floor 0.18 W/im°K

detailed in the Design and Access Statement generated by Mountford Pigott to support the planning Windows 1.60 W/m2K
application. In summary these are:

Glazing g-value 0.4
= Big Yellow do not heat the storage space and annual heating demand is far lower compared to other Internal walls 0.18 W/m2K
JoeTS: Internal roof 0.16 W/m2K
= The majority of the development is not heated, ventilated or cooled. Only the administration, flexi- nternai roo ' m
office area and back of house areas are proposed to have heating, cooling and ventilation. Side-lit and Unlit Spaces Air permeability 3 m3¥/(m?/hr) @50Pa
= 'I.'h.e.deS|gn will target hlghly eff|C|e.nt U-values for windows and p—yalues equal to or better than the Top-iit and Metal Clad Spaces Air Permeability 5 me/(me/hr) @50Pa
limiting values for the building fabric as well as a good level of air tightness.
= The ventilation, heating and cooling systems will be designed to suit the relatively small conditioned
areas:
= Natural ventilation will be prioritised wherever possible. In addition to the fabric improvements noted above, improvements to system efficiencies have been
= Mechanical ventilation will use supply and extract ventilation systems with heat recovery devices. incorporated within the building. The system efficiencies utilised in this step are noted in the table below:
= Heating will be provided via air source heat pumps to the main spaces
= Cooling will be provided via reverse cycle heat pump systems. System | Type and Performance |
= Southern curtain walling will have horizontal solar shading to continually dissipate the suns heat and Space heating Electric heat pump, SCOP 2.5
energy Wr.uls.t not b|.OCkIng.VISIOn, daylight or ventllatloh. . _ . . DHW Electric point of use, SCOP 1
= LED Iluminaires will be installed throughout the site, including motion sensors and daylight :
compensation controls where appropriate. Cooling SEER, 5.0
= PV array will be installed at roof level to achieve 200 kWp production (this provision is included in Ventilation Mechanical
the “Be Green” step). ___
Central ventilation SFP 1 Willis
Terminal unit SFP 0.3 Wllis
Heat recovery 75%
5.2 Passive and Active Design Improvements Lighting efficacy 110 T

In addition to the Architectural measures noted above, the following improvements to the building fabric
performance will be provided:
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The glazing percentage for the proposed building viewed from inside to outside is detailed in the table below:

Glazed area 864.3 m?
Facade area 4542.6 m?
Glazing percentage 19%

5.3 Be Lean Results

The improved building fabric performance and system efficiencies noted above provide the following carbon
emission results following the ‘Be Lean’ step of the GLA Energy Hierarchy.

Stage of the GLA Energy Hierarchy Carbon Dioxide (CO) Emissions (tCO2/yr)
Regulated ‘ Unregulated Total
Baseline (Part L 2021 Compliant 34.01 75.2 109.21
Building)
Be Lean (Demand energy reduction) 27.42 75.2 102.62

Be Clean (Efficient energy supply) - - -

Be Green (Renewable energy supply) - - -

The BRUKL document relating to the Be Lean calculations are included in Appendix B. The GLA Carbon
Emissions Reporting Spreadsheet v2.0.0 is included in Appendix D.

The table below details the reduction in carbon emissions following the ‘Be Lean’ stage as a percentage of
the baseline values.

Regulated CO; emissions savings Tonnes of CO; per annum \ %
Be lean: Savings from energy demand reduction 6.6 19%

Be clean: Savings from heat network - -

Be green: Savings from renewable energy - -

Total cumulative savings - -
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6.0 Cooling and Overheating

Provide active cooling systems High efficiency refrigerant based air source heat pump systems will
be installed to provide active cooling.

6.1 The Cooling Hierarchy

As part of the drive to reduce the demand for cooling highlighted by the Mayor’'s Cooling Hierarchy, as
detailed in the London Plan, the design of the building has considered a number of passive and active
measures that assist in reducing the cooling demand of the building. The proposed approach is detailed in 6.2 Overheating Risk

the table below. o o _ _ ) ) _
The building type is listed in section 8.18 of the guidance document as being exempt from the requirement

to undertake a detailed overheating assessment. However, calculations undertaken to generate the
Baseline emissions for the building include an overheating analysis. The results of the analysis when

London Plan Cooling s MR

Hierarchy Item

Reduce the amount of heat Southern curtain walling will have horizontal solar shading to incorporating the measures detailed above indicate that the building is not at risk of overheating. Results of
entering the building through continually dissipate the suns heat and energy whilst not blocking the relevant calculations are included in Appendix A
orientation, shading, high albedo vision, daylight or ventilation

materials, fenestration,
insulation and the provision of
green infrastructure

Building fabric has high levels of insulation and air tightness to limit
heat ingress.

Internal shading and blinds suggested to reduce solar gains.

Minimise internal heat Low energy LED lighting specified throughout with the inclusion of
generation through energy- occupancy and daylight linked controls where feasible.

efficient design Availability of natural light is maximised to discourage the use of

artificial lighting.

Hot water is provided from local water heaters to reduce heat loss
from distribution pipework.

Manage the heat within the The building has incorporated these elements where appropriate
building through exposed for the relevant area.

internal thermal mass and high

ceilings

Provide passive ventilation Due to external noise levels and the configuration of the building

the use of openable windows for passive ventilation is not feasible.

Provided mechanical ventilation | Adequate ventilation will be provided with heat recovery to reduce
heating and cooling loads.

Tuffin Ferraby Taylor Ltd Page 9 231362 | Big Yellow, Staples Corner
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7.0 Heating Infrastructure (Be Clean)

7.1 Heating Infrastructure (Be Clean)

The London Plan 2021 encourages developments to consider connecting to a decentralized energy
network, if one is available in proximity to the site.

7.2  Local District Heating Networks

A desktop study has been undertaken using the London Heat map to identify if there are any district energy

networks that the proposed building can connect to. The study indicated that there are no district energy

networks in the vicinity of the site.

Tuffin Ferraby Taylor Ltd Page 10

7.3 Provision For Future District Heating Connection

Since there are no district energy networks within the vicinity of the site and the proposed systems are not
suitable for connection to district energy networks no facility for connection will be provided.

7.4 Be Clean Results

The tables below indicate the carbon emission results following the ‘Be Clean’ step of the GLA Energy
Hierarchy. As there is not a suitable “Be Clean” option for this building there are no opportunities for
improvements at this stage.

Carbon Dioxide (CO) Emissions (tCO2/yr)

Stage of the GLA Energy Hierarchy

Regulated ‘ Unregulated Total
Baseline (Part L 2021 Compliant 34.01 75.2 109.21
Building)
Be Lean (Demand energy reduction) 27.42 75.2 102.62
Be Clean (Efficient energy supply) 27.42 75.2 102.62
Be Green (Renewable energy supply) - - -

The table below details the reduction in carbon emissions following the ‘Be Clean’ stage as a percentage of
the baseline values.

Regulated CO; emissions savings Tonnes of CO; per annum \ %
Be lean: Savings from energy demand reduction 6.6 19%
Be clean: Savings from heat network 0 0%

Be green: Savings from renewable energy - -

Total cumulative savings - -

231362 | Big Yellow, Staples Corner



8.0 Renewable Energy (Be Green)

Following the preceding steps in the Energy Hierarchy the inclusion of renewable energy to reduce site
emissions as part of the ‘Be Clean’ stage is required.

A review of alternative technologies has been undertaken with the results included in Appendix E. From this
review the inclusion of Air Source Heat Pumps and Photovoltaic electricity generation are suitable
technologies for this building.

8.1  Air Source Heat Pumps

Due to the increased contribution of renewable energy technologies and reduction in use of fossil fuels in
the generation of electricity the supply of electricity to the UK is becoming cleaner. This increase in renewable
generation reduces the ‘Carbon Intensity’ of the electricity supply. The reduction in Carbon Intensity has
been acknowledged in the Building Regulations with the carbon intensity of electricity now being lower than
that of gas.

Considering the above mentioned reduction in electricity carbon intensity and high efficiencies that can be
achieved a refrigerant based Air Source Heat Pump system is proposed for the building. This system is
commonly known as VRV/F and comprises heat rejection/collection equipment installed externally
connected to internal fan coil units with refrigerant gas circulating between components to heat or cool
spaces as required.

The advantages of this type of system are:

= Combustion free, no local emissions.

= Provides a route to net zero carbon as grid supplied electricity further de-carbonises.
= Lower operational cost than alternative electric systems.

= Improved efficiency when compared to heat pump systems using water distribution.
= Allows recovery of heat between areas reducing energy consumption.

Tuffin Ferraby Taylor Ltd Page 11

The increased efficiency of the proposed VRV/F system in comparison results in the system performance
used in the calculations changing to the following:

System | Type and Performance |
Space heating Electric heat pump, SCOP 5.13
DHW Electric point of use, SCOP 1
Cooling SEER, 6.93
Ventilation Mechanical
Central ventilation SFP 1 Wllis
Terminal unit SFP 0.3 W/lis
Heat recovery 75%
Lighting efficacy 110 Im/W

8.2  Photovoltaic Electricity Generation

Photovoltaic (PV) panels directly convert sunlight into electrical current using semiconductors. The output of
a panel is directly proportional to the intensity of the light received by the active surface of the panel.

Considering the geometry and orientation of the roof and the space required for maintenance, it is suggested
that a potential area of approximately 1,580m? is available to accommodate PV panels. This equates to an
array comprising approximately 610 PV panels with a total capacity of approximately 201 kWp. The diagram
below shows the roof area with the space for PV panel installation highlighted in blue:

231362 | Big Yellow, Staples Corner
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Details of the suggested PV array are detailed in the table below:

Parameter Value
Orientation 170 (degrees clockwise from north)
Total capacity 201 kWp
Inclination 6 degrees

Displaced electricity

-224.7 MWh/annum

Carbon emissions saving

-29,638 kgCO2/annum

8.4 Be Green Results

The tables below indicate the carbon emission results following the ‘Be Green’ step of the GLA Energy
Hierarchy.

Stage of the GLA Energy Hierarchy Carbon Dioxide (CO) Emissions (tCO2/yr)
Regulated Unregulated Total
Baseline (Part L 2021 Compliant 34.01 75.2 109.21
Building)
Be Lean (Demand energy reduction) 27.42 75.2 102.62
Be Clean (Efficient energy supply) 27.42 75.2 102.62
Be Green (Renewable energy supply) -3.29 75.2 71.91

The BRUKL document relating to the Be Green calculations are included in Appendix C. The GLA Carbon
Emissions Reporting Spreadsheet v2.0.0 is included in Appendix D.

The table below details the reduction in carbon emissions following the ‘Be Green’ stage as a percentage of
the baseline values.

Regulated CO; Emissions Savings Tonnes of CO, per annum

8.3  Energy Use Intensity and Space Heating Demand

The energy use intensity (EUI) and space heating demand have been calculated for the proposed building.
The results of the calculations are indicated in the table below with the target values from the relevant GLA

guidance document provided for comparison.

Calculated ‘ Target Pass
Energy Use Intensity 0.42(kWh/m?/yr) 55 (KWh/m?/yr) Yes

Space Heating Demand 0.02 (KWh/m?/yr) 15 (KWh/m?/yr) Yes

6.6 19%
Be clean: Savings from heat network 0.0 0%
Be green: Savings from renewable energy 30.7 90%
Total cumulative savings 37.3 110%
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9.0 Conclusion

The proposed development of Big Yellow Staples Corner Self Storage Store in Staples Corner is supported
be a robust energy strategy which demonstrates a commitment to the London plan and London Borough of
Barnet planning policies.

The building has been reviewed using the ‘Be Lean’, ‘Be Clean’, ‘Be Green’ and ‘Be Seen’ steps defined in
the London Plan.

The building looks to maximise on-site carbon reduction in line with the GLA energy hierarchy limiting energy
use in the first instance and then selecting energy efficient plant and building services.

Overall, the building is expected to achieve a 110% reduction in regulated carbon emissions in comparison
to a Part L 2021 compliant building. This total reduction is comprised of a 19% reduction from the ‘Be Lean’
step and 90% reduction from the ‘Be Green’ step.

The tables below provide a breakdown of the on-site savings

Regulated CO; Regulated CO; Percentage
Emissions (tCO2/yr)  Emission Savings Saving
(tCOa2lyr)

Baseline (Part L 2021 Compliant 34.01 - -
Building)
Be Lean (Demand energy reduction) 27.42 6.6 19%
Be Clean (Efficient energy supply) 27.42 0 0
Be Green (Renewable energy supply) -3.29 30.7 90%
Total cumulative savings 37.3 110%




Appendix A — Baseline BRUKL Document

Building services

B RU KL O utput Docu m ent \ For details on the standard values listed below, system-specific guidance. and additional regulatory requirements,

refer to the Approved Documents.

Compliance with England Bu“ding Regulations Part L 2021 | Whole building lighting automatic monitoring & targeting with alarms for out-of-range values | YES |
| Whaole building electric power factor achieved by power factor commection | <0.9 |
Project name 1- Part L Min: ASHP
= - - Heatil fici Cooli fFici Radiant effici: SFP [Wr(L: HR effici
Big Yellow - Staples Corner_ Baseline As built T e e
Date: Thu Nov 23 11:56:05 2023 Standard value | 2.5* NiA hA S A

Automatic monitoring & targeting with alarms for out-of range values for this HVAC system | NO

* Stangard shown is for all &5 =12 kW output, axcapt absorption and gas engine haat pumps.
Administrative information o P P gas eng P

Bui|di“g Details Certification tool “ Limiting 5FRP may be Increased by the amounts specifled In he Approved Documents If the Insialiation includes particular components.
Address: 5Staples Comer, London, NW2 1LY Calculation engine: Apache
Calculation engine version: 7.0.21 "No HWS in project, or hot water is provided by HYAC system”
Interface to calculation engine: |ES Virual Environment
Certifier details Interface to calculation engine version: 7.0.21 Mo zones in project whers local mechanical ventilation, exhaust, or terminal unit is applicable”
Name: Nicole Sedgley BRUKL compliance module version: vi. 121
Telephone number: +44 7438 003247 General lighting and display lighting General luminaire Display light source
Address: 18 Holbom, London, EC1M ZLE Zone name Efficacy [Im/W] Efficacy [Im/W] | Power density [Wim®]
Foundation area [m‘]: 517.32 Standard value | 95 80 0.3
Fourth - Storage 95 - -
. . . s Fifth - Storage 95 - -
The CO: emission and primary energy rates of the building must not exceed the targets Ground - Lift Lobby e N "
Ground - Lift 95 - -
Target CO. emission rate (TER), kgCOL/meannum 166 Ground Floor 9 - -
Building CO; emission rate (BER), kaCOs/nfannum 17 Ground Floor - Office = - -
Target primary energy rate (TPER), kWhe/méannum 20.3 Ground - Reception 95 - -
Building primary energy rate (BPER), KWh.Jniannum 18.36 Ground Floor 9 - -
Do the building's emission and primary energy rates exceed the targets? BER —< TER | BPER — TPER Ground - Toilet £ - -
Ground - Toilet 95 - -
Ground - Core 95 - -
The performance of the building fabric and fixed building services should achieve Ground - Toilet 95 - -
reasonable overall standards of energy efficiency ‘Ground - Stairs 95 - -
Ground Floor %5 - -
Fabric element Uassmn | Uscae | Dheas | First surface with maximum value Ground - Flexd office 95 - -
Walls* 026 |018 |0.18 | GRODDOOF Surf0] Ground - Flexd office 95 - -
Floors 0.18 [0.15 | 0.5 | GRO0DDO17:Surf9] Ground - Flexi office 85 - -
Pitched roofs 016 |- - No pitched roofs in building Fourth - Storage a5 - R
Flat roofs 0.18 | 015 | 015 | FFODDOOS-Surfi4] Fourth - Storage 95 - -
Windows** and roof windows 1.6 146 | 146 | GROD0017:Surf4] Fifth - Storage a5 - R
Rooflights*™** 22 |- - Mo roof lights in building Fifth - Storage a5 - -
Personnel doors™ 1.6 1.9 18 GROD0017-Surf[0] Fifth - Storage 05 - -
‘ehicle access & similar large doors 1.3 - - Mo vehicle aceess doors in building Fifth - Storage 95 - -
High usage entrance doors 3 - - Mo high usage entrance doors in building Ground Floor - Storage a5 - -
e e s o o S e S e s Ground Floor- Stars - -
- Automatic U-value check by the 100l 0025 NO 3p0ly o CUMNIN wals whose Iiling ssandard |5 similar b e Tor winadows. Fifth - Storage 95 - -
** Display windows and simiar giazing ane evciuded from the U-value check. *** Values for rooflights refer fo the horzontal poskion
* Forfire doors, IImEng U-valse s 1.8 WimK
NE: Netmer noof ventiators (nc. smoke vents) nor swimming pool basins are modeled or checked against the limiting standands by the ool
[ Air permeability [ Limiting standard [ This building |
[ nef(hnv) at 50 Pa IE [8 |
Page 10fE 33;&20|’E
General lighting and display lighting General luminaire Display light source Zone Solar gain limit exceeded? (%) [ Internal blinds used?
Zone name Efficacy [Im/W] Efficacy [ImW] | Power density [Win'] Fifth - Storage YES
Standard value | 85 80 0.3 Fifth - Storage MO
Fifth - Storage 95 - - Fourth - Storage YES
Fifth - Stairs o5 - - Fourth - Storage NIA A
Fourth - Storage o5 - - First - Storage RIA 1Y
Fourth - Storage 95 - - First - Storage NIA NI
Fourth - Stairs o _ _ First Storage NO (-51.5%) YES
First - Stairs 95 . . First - Storage NI MIA
First - Storage %5 " " First Storage NO (-30.1%) YES
First - Lift 95 - - First Storage N0 {-80.4%) YES
First - Stairs 95 - -
First - Stairs 5 - - Regulation 25A: Consideration of high efficiency altemnative energy systems
First - Storage 95 - -
First - Lift 95 - - Were alternative energy systems considered and analysed as part of the design process? YES
First Storage g5 - - Is evidence of such assessment available as a separate submission? YES
First - Stairs 95 - - Are any such measures included in the proposed design? YES
First - Stairs 95 - -
First - Storage - -
First - Lift 95 - -
First Storage 95 - -
First - Stairs 95 - -
Second - Stairs 95 - -
Third - Stairs 95 - -
First Storage 95 - -
First - Stairs 95 - -

The spaces in the building should have appropriate passive control measures to limit

solar gains in summer

Zone Solar gain limit exceeded? (%) | Internal blinds used?
Fourth - Storage NI [
Fifth - Storage MIA MIA
Ground Floor MIA
Ground Floor - Office [
Ground - Reception YES
Ground Floor MO
Ground Floor YES
Ground - Flexi office YES
Ground - Flexi office YES
Ground - Flexi office YES
Fourth - Storage YES
Fourth - Storage MO
Fifth - Storage YES
Fifth - Storage M
Fifth - Storage MO (-98.7%) MO
Fifth - Storage MIA MIA
Ground Floor - Storage MO (-99%:) YES
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Technical Data Sheet (Actual vs. Notional Building)

HVAC Systems Performance

Building Global Parameters Building Use

100 Storage or Distribution

Actual Motional
Flgor area [m] 18282.9 18252.9
External area [m] 107802 10780.2
Weather LON LON
Infiliration [m*/hn'(@ 50Fa] 8 4
Average conductance [W/K] 288488 1]
Average U-value [WimiK] 027 0
Alpha value” [%] 3045 10

* Parcarsiege of the bulding's averags haal Mansfer soafficent which s dus 1o Termal bridging

Energy Consumption by End Use [kWh/m?]

Actual Hotional
Heating 1.06 0.53
Coaling 042 0.29
Auxiliary 024 0.42
Lighting 6.04 8.61
Hot water 4.33 3.91
Equipment" 29 62 29.62
TOTAL™ 12.08 13.75

* Ervigy Lhind By ScuiprTnt s Al S60 owate the Wotisl bof srasmplon of SRlcullng Brsson
= Total i et of arry sbecticnl snergy decseced by CHP ganension, i acolzat

Energy Production by Technology [kWh/m®]

Actual Hotional
Photovoltaic systems i] 1]
Wind turbines i] 0
CHP generators o o
Solar thermal systems 1] 0
Displaced electricity o a

Energy & CO, Emissions Summary

Actual Notional
Heating + cocling demand MJini’]  13.97 10.07
Primary energy [KWh,, /m’] 18.35 20.3
Total emissions [kg/m’] 17 1.86

Page Sof €

System Type Heat dem | Cool dem | Heat con | Cool con | Aux con | Heat Cool Heat gen | Cool gen
MMm2 M.Jim2 EWhim2 | kWhim2 | kWhim2 | SSEEF SSEER SEFF SEER
[§T] Variable refrigerant flow, [HS] ASHP, [HFT] Electricity, [CFT] Electricity
Actual 3328 160.8 376 14.8 83 246 30 25 5
Motional | 185.8 170.1 18.6 10.2 14.9 278 4.62 — —
[5T] Mo Heating or Cooling
Actual 0 0 0 D 0 0 1] 0 0
MNotional |0 0 0 0 0 o 0 —_ —_

Heat gem [MLmz]
Coal dem [MJ/m2]

= Heatng energy cemand
= Cooling energy demand

Heat con [fWh/m2] = Heating energy consumption
- Cooling energy consumplion
= AUXIary Energy consumption
= Heating sysiem seasonal effcency (for notlonal bullding, valug depends on activity glazing class)
= Cooling system seasonal energy eMalency ratio

Codl can [KWnim2]

Aux con [KWh/m2]
Heat SSEFF

Cool SSEER
Heat gen SSEFF
Cool gen SSEER
5T

HS

HFT

CFT

- Heating generator s2asonal emaiency
= Cooling generator seasonal energy eMmclency rato

= System type
= Heat source
= Heating fus type
= Cooling fusl type
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Appendix B — Be Lean BRUKL Document

BRUKL Output Document ) HM Government Building services

_ ~ I _ For details on the standard values listed below, system-specific guid. . and additional regulatory requil
Compliance with England Building Regulations Part L 2021 refer to the Approved Documents.
| Whole building lighting ic monitoring & targeting with alarms for out-of-range values | YES |
Project name | Whole building electric power factor achieved by power factor comrection | =09 |
. . 1- Part L Min: ASHP (Be Lean)
B Ig Ye' IOW = StapleS Corn € r_ Be Lean AS bU Ilt Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [Willis)] | HR efficiency
This system 25 5 0 2 0.75
Date: Thu Nov 23 12:07:03 2023 dard value | 2.5¢ WA NA o A

. Automatic monitoring & ing with alarms for out-ofrange values for this HVAC system | NO
Administra ormation ~ Standard shown Is for all types ~12 KW oulp, except absorption and gas engine heat pumps.
i i Certification tool
Address: Staples Comer, London, NWS 1LY Calculation engine: Apache

Calculation engine version: 7.0.21
Interface to calculation engine: |ES Virtual Environment

* Limiting SFP may be Increased by the amounts spaciiad In the Aporoved Documents If the instaliation Includes particular components.

"Mo HWS in project, or hot water is provided by HVAC system”™

Certifier details Interface to ca_lcula[inn engine 'e_ISiun: o "Mo zones in project where local mechanical ventilation, exhaust, or terminal unit is applicable”
Name: Nicole Sedgley BRUKL compliance module version: w6.1.2.1
Telephune. number: =44 7482 90324:;" General lighting and display lighting General luminai Display light source
Address: 16 Holbom, London, ECTN 2LE Foundation area [l 51732 Zone name T S:icacy [Im/W] ;I]’ficacy [im/W] E:wer density [Winv]
Fourth - Storage 110 - -
Ground - Lift Lobby 110 - -
Ground - Lift 110 - -
Target CO: emission rate (TER), kgCO:/miannum 1.86 Ground Floor 110 - -
Building CO, emission rate (BER), koCCx/niannum 15 Ground Floor - Office 110 - -
Target primary energy rate (TPER), KWheJ/miannum 203 Ground - Reception 110 _ _
Building primary energy rate (BPER), kWhe/n¥annum 16.27 Ground Floor 110 _ _
Do the building's emission and primary energy rates exceed the targets? BER =<TER | BPER =< TPER Ground - Toilet 110 - -
Ground - Toilet 110 - -
Ground - Core 110 - -
The performance of the building fabric and fixed building services should achieve Ground - Tolet 10 N N
reasonable overall standards of energy efficiency Ground - Stairs 110 B B
Fabric el ] U, U First surface with maximum value Ground Floor e - -
atimi | Usaie | Urcae -
Walls* 026 |0.18 |0.18 | GRODOOOF-SurfO] xz ::::: ﬂz: H;
Floors 0.18 |08 (018 [ GRODDO17:Surf[9] Ground - Flexi office 110 N N
Pitched roofs 016 |- - No pitched roofs in building Fourth - Storage 10 N N
Flat roofs i 0.18 |06 | 016 | FFODDOOS:Surf4] Fourth - Storage 10 N N
‘Windows™* and roof windows 1.6 1.6 16 GRODD017-Surf[4] Fifth - Storage 10 " "
Roofiights™* 22 - - Mo roof lights in building Fifih - Storage 10 n n
Personnel doors™ 1.6 1.6 1.6 GRODD017-Surf[0] Fifih - Storage 10 - -
\u'.ehicle access & similar large doors 1.3 - - No w.ahicle access doors in milging _ Fifih - Storage 10 - -
e T T R e e Ground Floor - Storage 10 - -
Usius = CaCuiated arsa-weighted average U-vaile | Ground Floor- Stairs 110 - -
* Automatic U-value check by the ool does not 2pmiy to curtain wals whose imiting standand Is similar to St for windows. Fifth - Storage 110 - -
** Dizpiay windows and simiar giazing are exciuded from the U-vaiue check. *** Values for roofights refer 1o the horizontsl posiion
* For fire doors, limiing U-value |s 1.8 Wim's
NE: Nemmer roof ventiators (inc. smoke vents) nor swimming pool basins are modeled or checked against the limiting standards by the tool
[ Air permeability [ Limiting standard [ This building |
[ nei.n¥) at 50 Pa B [422 |
Page 1 a6 Page2ar6
General lighting and display lighting General luminaire Display light source Zone Solar gain limit exceeded? (%) | Internal blinds used?
Zone name Efficacy [ImW] | Efficacy [Im/W]| Power density [Winv] Fifth - Storage VES
Standard value | 95 BD 03 Fifth - Storage NO
Fifth - Storage 110 - - Fourth - Storage VES
Fifth - Stairs 110 B B Fourth - Storage MiA
Fourth - Storage 110 - B :[;‘ - ftxgs m
Fourth - Storage 110 - - — ng e
Fourth - Stairs 110 - - - —
First - Stairs 10 - - First - Storage A
First - Storage 110 B B :[:11 gg: :E;
First - Lift 110 - -
First - Stairs 110 - -
First - Storage 110 - -
First - Lift 110 - - Were alternative energy i idered and lysed as part of the design process? YES
First Storage 110 - - Is evidence of such assessment available as a separate submission? YES
First - Stairs 110 _ _ Are any such measures included in the proposed design? YES
First - Stairs 110 - -
First - Storage 110 - -
First - Lift 110 - -
First Storage 110 - -
First - Stairs 110 - -
Second - Stairs 110 - -
Third - Stairs 110 - -
First Storage 110 - -
First - Stairs 110 - -

The spaces in the building should have appropriate passive control measures to limit

solar gains in summer

Zone Solar gain limit exceeded? (%) | Internal blinds used?
Fourth - Storage MIA A
Fifth - Storage NIA MNIA
Ground Floor MNIA
Ground Floor - Office NI
Ground - Reception YES
Ground Floor MNO
Ground Floor YES
Ground - Flex office YES
Ground - Flex office YES
Ground - Flex office NO (-40.8%) YES
Fourth - Storage MO (-89.5%) YES
Fourth - Storage MO
Fifth - Storage ( YES
Fifth - Storage MiA MIA
Fifth - Storage NO ( ) NO
Fifth - Storage MiA MIA
Ground Floor - Storage NO (-95.9%) YES
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Technical Data Sheet (Actual vs. Notional Building)
Actual | %Arca BuidingType |

Motional % Area Building
Floor area [n7] 182829 182829 R
External area [mv] 107802 107802 R i
Weather LON LON — o skl Groups
Infiltration [m¥hnr@ 50Pa) 4 4 100 Storage or Distribution
Average conductance [WiK] 310545 1] Hot
Average U-valus [Wim] 0.29 1]
Alpha value® [%] 3062 10

* Parcantage of e Buldings aveigs el Dans e coaTident which i dus 1 el bridging

Energy Consumption by End Use [kWhim®]

Actual Hotional
Heating 06 053
Cooling 027 029
Auxiliary 0.24 042
Lighting 529 8.61
Hot water 433 3m
Eguipment" 29.62 2962
TOTAL™ 10.72 13.75

* gy mied By eguifmant s fol Sound lowaids e hotil 1od Gofmumplion of calculing armeins.
“Total i sl of ey bectricnl iy highinced Ly CHP ganenaton, If applcatin

Energy Production by Technology [kWh/m"]

Actual Hational

Photovoltaic systems 0] 0]

Wind turbines 0 1]

CHF generators 0] 0]

Solar thermal systems 1] 1]

Displaced eleciricify (] 0

Actual Hotional

Heating + cooling demand MJim’]  8.21 10.07
Primary energy [k, /r’] 16.27 20.3
Total emissions [kg/m'] 15 1.86

Page 5 of &

HVAC Systems Performance

e e i L
MJ/im2 MJ/m2 EWhim?2 | kWhim2 SSEER SEFF

[ST] Variable refrigerant flow, [HS] ASHP, [HFT] Electricity, [CFT] Electricity

System Type

Col gen

Actual 1874 102.7 211 8.5 53 245 3.01 25 5

MNotional | 185.8 170.1 18.6 10.2 149 278 483 — —
[5T] No Heating or Cooling

Actual 0 0 0 0 1] D 1] D 0

Motional |0 o 0 0 [i] 0 0 — —

Heat gem [MAm2] = Heatng energy gemand

Cool dem [MJ/m2] = Codling energy demand

Heat con [RWhim2] = Heating energy consumption

Codl con [KWn/m2] = Codling anergy consumpion

Aux con [KWh'm2] = Auxlliary energy consumption

Heat SSEFF - Heating system seasonal eficiency (for notional buliding, value depends on actvity giazing ciass)
Cool SSEER = Cooling system s2asonal enengy Mckency rato

Heatgen SSEFF = Heabing generalor s2asonal emaiency

Codl gen SSEER = Cooling generator seasonal energy eMclency ratn

8T - System fype
HS - Heat source

HFT = Heating fui type
CFT = Cooling fusl type
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Appendix C — Be Green BRUKL Document

BRUKL Output Document M Governme

Compliance with England Building Regulations Part L 2021

Building services

For details on the standard values listed below. system-specifi id. . and additional regulatery requil
Project name | refer to the Approved Documents. | |
H Whole building lighting ic monitoring & targeting with alarms for out-ofrange values | YES
B Ig Ye"ow Sta[:)leS Corn e r— Be AS bu ||‘t | Whole building electric power factor achieved by power factor comection | =0.9 |

Green_1000m2 PVs

Date: Thu Nov 23 12:14:08 2023

1- Be Green: VRF and MVHR

Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [Wi(Us)] | HR efficiency
This system 5.13 6.93 0 1 075
Building Details Certification tool Automatic monitoring & ing with alarms for out-of-range values for this HVAC system | NO
Address: Staples Comer, London, NW2 1LY Calculation engine: Apache " Standard shown Is far all types >12 KW oulput, exozpt absortion and gas enging heat pumps.
Caleulation engine \felsiun:. 7021 . . * Limiting SFP may be Increased by the amounts spacfled In the Approved Documents If the installation Includes particular components.
Interface to calculation engine: 1ES Virtual Environmen
Certifier details Interface to calculation engine version: 7.0.21 "No HWS in project, or hot water is provided by HVAC system”
Name: Nicole Sedgley BRUKL compliance module version: v 1.e.1 )
Telephone number: +44 7462 903247 "MNo zones in project where local mechanical ventilation, exhaust, or terminal unit is applicable”
Address: 18 Holbom, London, EC1M 2LE
Foundation area [m*]: 517.32 General lighting and display lighting General luminaire Display light source
Zone name Efficacy [Im/W] Efficacy [Im/W] | Power density [Win']
. . . — Standard value | 95 80 0.3
The CO. emission and primary energy rates of the building must not exceed the targets Fourth - Storage 110 - -
Fifth - Storage 110 - -
Target CO, emission rate (TER), kgCOy/miannum 186 xz E: Lobby : E
Building CO. emission rate (BER), kgCOu/mannum 0.18 Ground Floor 110 N n
Target primary energy rate {TPER), KWhe/miannum 202 Ground Floor - Office 10 n _
Building primary energy rate (BPER), kWh./nfannum -2.62 Ground - Recepfion 110 _ _
Do the building's emission and primary energy rates exceed the targets? BER ==TER | BPER =< TPER Ground Floor 110 _ _
Ground - Toilet 110 - -
Ground - Toilet 110 - -
The performance of the building fabric and fixed building services should achieve Ground - Core 110 _ _
Ground - Stairs 110 - -
Fabric el Usaimi | Ussale | Uhcwe | First surface with maximum value Ground Floor 110 - -
Walls* 026 |[0.18 |0.15 | GRODDOOF:Surff0] Ground - Flexi ofice 0 " N
Floors 018 (018 [018 | GRODDO17:Surfg] Ground - Flexi office 110 B B
Pitched roofs 016 (- - Mo pitched roofs in building Ground - Flexi office 110 - -
Flat roofs 0.18 | 016 | 016 [ FFODDOOS:Surff4] Fourth - Storage 110 - -
‘Windows™* and roof windows 1.6 1.6 16 GRODO017-Surff4] Fourth - Storage 110 - -
Rooflights** 22 |- - Mo roof lights in building Fifth - Storage 110 - -
Personnel doors™ 1.6 1.6 1.6 GRODO017-Surf[0] Fifth - Storage 110 - -
‘ehicle access & similar lange doors 13 - - Mo vehicle access doors in building Fifth - Storage 110 - -
High usage entrance doors 3 - - Mo high usage entrance doors in building Fifth - Storage 110 - -
4w LimEng area-weighted average U-alues. Ulcasm CalCulated maximum indvical siement U-values [AHTFI] Ground Floor - Storage 110 - -
‘w: = CaiCuisted arsa-weight=d average U-val )] Ground Floor- Stairs 110 _ _
:I-\;ll‘:lra.k c U-value check by the tool does not apply to curtain wals whose limiting .'.I'.Ia'|.1al\1 s similar b St for windows. ~ Fifth - S[Df‘age 110 ~ _
spiay windows and simiar glazing are excluded from the U-value check. Values for roofights refer io the horizontsl posiion
* For fire doors, limiing U-vaiue Is 1.8 WimK
NE: Nefher roof ventiators (inc. smoke vents) nor swimming pool basins are modeded or checked against the limiting standards by the tool.
[ Air permeability [ Limiting standard [ This building |
[meiihnv) at S0 Pa |8 (432 |
Page 10f & Fage2ats
General lighting and display lighting General luminaire Display light source
Zone name S ;:ncacy [Im/W] ;I]’ncacy [Im/W] E;wer density [Win] i;l;e_ _— ?olar gﬂa:i::"hlimn exceeded? (%) -I:;;mal blinds used?
Fifth - Storage 110 - - Fifth - Storage MO
Fifth - Stairs 110 - - Fouth _Storage VES
Fourth - Storage 110 - - Fourth - Storage Iy
Fourth - Storage 110 - - First - Storage A
Fourth - Stairs 110 - - First - Storage MIA
First - Stairs 110 - - First Storage YES
First - Storage 110 - - First - Storage A
First - Lift 110 - - First Storage YES
First - Stairs 110 - - First Storage VES
First - Stairs 110 - -
o - : :
First Storage 110 - - Were alternative energy system idered and analysed as part of the design process? YES
First - Stairs 110 - - Iz evidence of such assessment available as a separate submission? YES
First - Stairs 110 - - Are any such measures included in the proposad design? YES
First - Storage 110 - -
First - Lift 110 - -
First Storage 110 - -
First - Stairs 110 - -
Second - Stairs 110 - -
Third - Stairs 110 - -
First Storage 110 - -
First - Stairs 110 - -

ng should have appropriate passive control measures to

Zone Solar gain limit exceeded? (%) | Internal blinds used?
Fourth - Storage NIA MNIA
Fifth - Storage MNIA MIA
Ground Floor MIA
Ground Floor - Office NIA
Ground - Reception YES
Ground Floor NO
Ground Floor YES
Ground - Flexd office YES
Ground - Flexd office YES
Ground - Flexi office } YES
Fourth - Storage NO (-89.5%) YES
Fourth - Storage NO (-99.3%) NO
Fifth - Storage NO (-90.1%) YES
Fifth - Storage NIA MIA
Fifth - Storage NCH{-88.7%) NO
Fifth - Storage NIA MNiA
Ground Floor - Storage NC (-958.9%) YES
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Actual vs. Notional Building)

Building Global Parameters Building Use
Actual =+

Notional HVAC Systems Performance

Floor area [r] 182829 182829 System Type Heat dem | Cool dem | Heat con | Cool con | Aux con | Heat Cool Heat gen | Cool gen
External area [n] 10780.2 10760.2 Mim2 | MJim2 | kWhim2? | kWhim2? |kWhim2 | SSEEF | SSEER [ SEFF SEER
Weather LOM LOM [ST] Split or multi-split system, [HS] ASHP, [HFT] Electricity, [CFT] Electricity

Infiltration [m*hr'(@ 50Fa] 4 4 100 Actual 308.9 102.8 18 5.8 1] 478 402 513 8.93
Average conductance [WK] 310545 0 Notional | 308 170.1 2068 10.2 1] 278 482 — —
Average U-value [W/m] 0.29 a [ST] Mo Heating or Cooling

Alpha value® [%] 30.62 10 Actual 0 0 0 0 1] 0 0 0 0

* Prarcariegs of T Buldiog's e age tael Dale coaMaent which i dos b S bridging Notional [0 0 0o ] 1] o 1] — —

Heat gem [MJUm2] = Heating energy demand

Cool dem [MJ/m2] = Coaling enengy demand

Heat con [RWhm2] = Healing energy consuematon

Cool con [kWhim2] = Cooling energy consumpdion

Aux con [KWm2] = Auxlliary energy consumption

Heat SSEFF = Heating sysiem seasonal emclency (1or notonal bullding, value gepends on actvity giazing oiass)
Cool SSEER - Coaling system s=asonal energy SMakency ratg

Heal gen SSEFF = Heating generator seasonal eMdency

. Coolgen SSEER = Cooling genarator seasonal energy efclency ratio
Energy Consumption by End Use [kWh/m"] T - System e
S = Heat source

Actual Notional ad Doy hoct e
Heating 051 0.87
Cooling 0.16 029
Auxiliary 0 1]
Lighting 2.29 8.61
Hot water 433 39
Equipment" 29.62 29.62

TOTAL™ 10.29 13.67

o i By cquipTenl koo, ol coL Mol Hee il lod cofmumpion of calculiing aemeiorn
Totsl i el o vy sbecticnl arardy digieced by CHP ginenton, If aoplicatin

Energy Production by Technology [kWh/im®]

Actual Hotional
Photoveltaic systems 12.29 1]
Wind turbines o] 1]
CHP generators 0 1]
Solar thermal systems 0 1]
Displaced electncify 12.29 a0

Energy & CO, Emissions Sum

Actual Hational
Heating + cocling demand MJim’] | 11.65 13.47
Primary energy [KWhy. /m’] -2 62 20.2
Total emissions [kgim’] 0.18 1.86
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Appendix D - GLA Carbon Emissions Reporting Spreadsheet
v2.0.0



Appendix E - Renewable Energy Technology Review



Residential

Table 1: Carbon Dioxide Emissions after each stage of the Energy Hierarchy for residential buildings

Non-residential

Table 3: Carbon Dioxide Emissions after each stage of the Energy Hierarchy for non-residential buildings

Carbon Dioxide Emissions for residential buildings Sl LISl Emls_S|c_>ns g Gl
(Tonnes CO, per annum) AUIElgE
2P (Tonnes CO, per annum)
Regulated Unregulated Regulated Unregulated
Baseline: Part L 2021 of the Baseline: Part L 2021 of the
Building Regulations 0.0 Building Regulations 34.0 75.2
Compliant Development Compliant Development
After energy demand After energy demand
reduction (be lean) 0.0 reduction (be lean) 21.4 5.2
After hegt network 0.0 After hegt network 27 4 752
connection (be clean) connection (be clean)
After renewable energy 0.0 After renewable energy 33 75 2
(be green) (be green)

Table 2: Regulated Carbon Dioxide savings from each stage of the Energy Hierarchy for residential buildings

Table 4: Regulated Carbon Dioxide savings from each stage of the Energy Hierarchy for non-residential buildings

Regulated residential carbon dioxide savings Regulated non-residential carbon dioxide savings

(Tonnes CO, per annum) (%) (Tonnes CO, per annum) (%)
Be lean: savings from _ 0.0 0% Be lean: savings from _ 6.6 19%
energy demand reduction energy demand reduction
Be clean: savings from heat 0.0 0% Be clean: savings from heat 0.0 0%
network network
Be green: savings from 0.0 0% Be green: savings from 30.7 90%
renewable energy renewable energy
Cumulative on site savings 0.0 0% Total Cumulative Savings 37.3 110%
Annual savings from off-set 0.0 ] Annual savings from off-set 33 ]
payment | payment '

(Tonnes CO,) (Tonnes CO,)

Cumulative savings for off- 0 ) Cumulative savings for off- .99 )
set payment set payment
g;lsh in-lieu contribution 0 E,:erh in-lieu contribution 9.379

*carbon price is based on GLA recommended price of £95 per tonne of carbon dioxide
unless Local Planning Authority price is inputted in the 'Development Information’ tab

Domestic Part L 2021 Carbon Emissions

o
©

o
o

o
\‘

o
o

Regulated CO, emissions (tonnes/annum)
o
(6}

0.4
15

0.3
10

0.2
5

0.1
0 1 1 1 1 1 1 0

*carbon price is based on GLA recommended price of £95 per tonne of carbon dioxide
unless Local Planning Authority price is inputted in the 'Development Information’ tab

40

Non-domestic Part L 2021 Carbon Emissions

w
(&)

w
o

N
ol

Regulated CO, emissions (tonnes/annum)
N
o

Further on-site
savings and/or
off-set payment

Further on-site be lean be clean
savings and/or

off-set payment

be lean be clean be green be green

mmmm domestic carbon emissions carbon savings mmmm non-domestic carbon emissions carbon savings

——Part L 2021 Target Emission Rate = = —=minimum 35% saving on site

Total regulated emissions
(Tonnes CO, / year)

CO, savings
(Tonnes CO, / year)

Percentage savings
(%)

Part L 2021 baseline 34.0

Be lean 27.4 6.6 19%
Be clean 27.4 0.0 0%
Be green -3.3 30.7 90%
Total Savings - 37.3 110%

CO, savings off-set
(Tonnes CO,)

Off-set

-98.7

EUI & space heating demand (predicted energy use)

Part L 2021 Target Emission Rate = = = minimum 35% saving on site

SITE-WIDE

Target Fabric Energy
Efficiency (KWh/m?2)

Dwelling Fabric Energy
Efficiency (KWh/m?2)

Improvement (%)

Development total

0.00

0.00

Area weighted
non-residential

cooling demand (MJ/mZ)

Total
non-residential
cooling demand

(MJ/year)

Actual

27648.72

Notional

19003.32

Residential
EUIl value from Table [Space heating demand Methodology used
- EU2| Space heatlr;g demand 4 of the gzwdance from Table 4 ofzthe (.9, ‘be seen’ methodology or . Explanatory notes .
Building type (kWh/m*/year) (kWh/m*®/year) (kWh/m*/year) guidance(kWh/m®lyear)| an alternative predictive energy (if expected performance dlffgrs from the Table 4 values in the
(excluding renewable energy) | (excluding renewable energy) (excluding renewable (excluding renewable modelling methodology) guidance)
energy) energy)

Non-residential

Building type

EUI
(kWh/m?/year)

(excluding renewable energy)

Space heating demand

(kWh/m?lyear)
(excluding renewable energy)

EUl value from Table
4 of the guidance
(kWh/m?/year)
(excluding renewable
energy)

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

Methodology used

(e.g. ‘be seen’ methodology or
an alternative predictive energy

modelling methodology)

Explanatory notes

(if expected performance differs from the Table 4 values in the

guidance)

All other non-residential

0.041468711

0.018208271
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Part L2 - approved DSM & Other

(provide details in column T)







Source

Low Zero
Carbon
Technology

Lifespan

(VCES)

Lifecycle
Carbon

Savings*

(t CO2lyr)

Applicable

Grants

Life Cycle

Cost*

Space Use

Local
Planning

Criteria

Feasibility of
Export

Technology
Appropriate to
the Proposed
Development

Reasons for Inclusion/Exclusion

Solar photovoltaic cells (PV) convert sunlight into usable electricity. Due to the relatively
low efficiencies of this system, a large area is often required to provide reasonable

Low (325 Suitable Possible quantity of power.
. kgCO2/yr . . . (export of L ) . .
Photovoltaics 25 per 1 KW - Medium (roof spaces Suitable Suitable ST e Yes Considering the geometry and orientation of the roof and the space required for
pel) available) local grid) maintenance, it is suggested that a potential area of approximately 1,580m2 is available
to accommodate PV panels. This equates to an array comprising approximately 610 PV
panels with a total capacity of approximately 201 kWp.

Solar Solar water heating is traditionally one of the more simplistic and affordable renewable
technologies. Solar energy is concerted to heat via panels that absorb the high-
frequency heat radiation emitted from the sun. Advanced technology utilizing “heat

Renewable Suitable pipes” (tubes utilizing refrigerant technology) maximise useful heat extraction during
Solar thermal 20 Low Hea_t Low (roof spaces Suitable Suitable Not possible No cold, cloudy days. However, the carbon saving of solar hot water depends on the
Incentive available) energy source being displaced.
RHI

(RHI) The installation of PV panels on available roof space is prioritized. Inconsistent load
profiles will require significant solar thermal storage and associated plant space. This

technology is not considered appropriate for this building.
Not suitable Wind turbines produce electrical energy by absorbing wind energy. They are available
(suitable NOt in a vertical or horizontal axis. The quantity of energy generated is directly related to
space for suitable ) the ‘swept area’ of the blades and as such, size is of primary importance. However,
Low stand-alone dug to Potgntlally not Possible smaller systems are becoming increasingly more common and have been used to

i i ) ) of a roof- he.'ght swta.ble due (export of power schools, sports centres and business parks.
Wind power Wind turbines 20 (0.5 t/k We - High restriction, | to noise from No ) ) ) ) )
) mounted significant the turbine’s power to the For wind turbines to operate effectively, the average wind speed for the Site needs to
per yr) wind turbine visual generator local grid) be above the threshold level of 6 m/s, wind speeds in built-up urban areas are not
cannot be impact reliable and therefore this technology is not considered suitable for the scheme.
found for the : '
flicker.
scheme)
Hydro, wave | Hydro power - - - - - -
& tidal
Tidal power - - - - - - Not suitable water sources near the development
Wave power - - - - - -
Vehicle noise Biomass is an organic matter of recent origin which can be replenished at the rate at
) '_\'Ot during regular which it is used. It does not include fossil fuels, which have formed over millions of
Not suitable suitable fuel deliveries years and thus of finite supply. The CO2 released when energy is generated from
Biomass boilers 20 Medium RHI Low-Medium (Iargg space due. to ) and also Not possible No biomass is balanced by that absorbed during the fuel's production. This is termed a
required for potent@l ar removal of carbon-neutral process, but only when the source of the fuels is renewable, as with
fuel storage) 9”6‘"ty ash from sustainable rotation coppice woodland. Such fuels include logs, compressed sawdust
ISsues combustion pellets, vegetable oil and ethanol.
Biofuels _ _ On-site fuel storage requires additional space, together with regular access to the on-
Not Vehicle noise site fuel storage area.
. . during regular ) ) o ) ) )
Biomass Co- Not suitable suitable fuel deliveries Biomass/Biofuel Boiler is not considered viable due to low site heat demand.
. Medium — . large space due to .
generation 20 . ROCs & RHI Medium ( g' P . and also Not possible No
High required for | potential air
(CHP) fuel storage) ualit removal of
g q y ash from
issues

combustion
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Renewable
District heating Heat There is no district heating network installed or planned in the vicinity of the proposed
District and cooling Medium — Incentive building which makes this option unviable.
heating & | (based on gas- 25+ High (RHI) + Medium Suitable Suitable Suitable n/a No
cooling fired ¢ possible
CHP/CCHP) Feed-In
Tariff (FIT)
Medium (30- Not suitable
Ground source | (50+ earth 50% Renewable (space not Ground source heat pumps are an established technology which operates like a
heat pumps heat compared to Heat Medium — sufficient for Suitable Suitable Not possible No refrigerator, consisting of a vapour compression cycle heat pump, linked to a heat
(closed-loop exchangers) agas Incentive High a horizontal exchanger buried in the ground.
system) heating (RHI) or vertical -
system) system) Heat pumps utilize low-grade heat from the ground as a thermal resource have been
4 4 reviewed in the context of the Proposed Development. They are not considered viable
Not suitable for this scheme for the following key reasons:
Medium (40- (space not - There is insufficient space around the building for a horizontal system;
Ground source 60% Renewable sufficient to - Itis not considered economically or practically feasible to integrate vertical
25 (50+ compared to Heat . allow for . . . loops.
heat pups (open borehol | ) Medium ired Suitable Suitable Not possible No
loop system) oreholes) agas ncentive require Ground source heat pumps are therefore not proposed for this scheme.
heating (RHI) distance
system) between
boreholes)
Heat pumps
Air source heat pump systems can efficiently elevate low-grade environmental heat
from the air to the level required for space heating and even domestic hot water system
(albeit a low efficiency). Heat pumps work much more efficiently at low temperatures
than standard boiler systems and are hence more suitable to ‘low-energy’ underfloor
Low-Medium heating systems or larger low-temperature radiator and fan-coil systems that are also
(20-40% considered low-response systems as they give out heat at low temperatures over longer
Air source heat compared to : : . . periods of time.
20 P N/A Low Suitable Suitable Suitable Not possible Yes . . ) .
pumps agas Air source heat pumps are considered particularly suitable for the scheme for the
heating following reasons:
system) Th . . L - )
- ey can provide space heating and cooling in a very efficient way;
- Heat pumps are relatively quiet in operation and typically contained within
plant spaces without any significant impact on the local environment;
- Heat pump systems are inherently a renewable source of energy
A CHP engine produces both heating and electrical power for a building. The benefit
of generating the electricity on-site is that the waste heat that is usually rejected at
power stations can be used to serve the heating and power requirements of a building
or wider community. Smaller single-site systems generally utilize fossil fuels such as
gas to operate a spark-ignition engine or turbine to turn a generator. Biodiesels can be
Medium Not used which includes correctly processed waste vegetable oil the main vital pre-requisite
Gas-fired C (30% CO2 suitable of CHP system is that demand for both power and heat is required same time and a
Co- as-ire . o- reduction . . due to . i baseload exists for the CHP plant to operate efficiently and cost-effectively.
. generation 15 N/A Low-Medium Not suitable L Not suitable Not possible No
Generation (CHP) compared to potential air CHP plant often has an impact on local air quality.
condensing quality L . ) .
boilers) issues The proposed Development seeks to minimize the generation of air pollution by

pursuing a heat pump led heating system as such a system not only provides an
efficient source of heat energy but does not contribute to local air pollution whilst in
operation. In addition, the proposed building has a low heat demand making which
make CHP not viable.
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W h ) . . . - )
r::geve;at 15 Low-Medium N/A Low Not suitable |  Suitable Suitable N/A No Insufficient waste heat available.
Possibl
15 (50+ for | Low-Medium Medium-High (in‘::siztzr
Energy storage seasonal (technology N/A (dependent on | Not suitable Suitable Suitable Withing district No Large space required, energy use such that storage is required is not applicable.
storage) dependent) technology)

network)

Payback Period
Low:

Medium:

High:

*From industry standards and case studies (e.g. CIBSE, EST, Carbon Trust, etc.

1.7 years
7-15 years
15+ years




