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Executive summary

This Energy and Sustainability Statement has been prepared on behalf of Colt
Data Centre Services (Colt DCS) (“the Applicant”) in support of a planning
application submitted to the London Borough of Hillingdon for the
redevelopment of Hayes Bridge Retail Park and Heathrow Interchange, Hayes.
(“the Site”).

Hybrid planning application for a four-phased redevelopment to deliver a data
centre campus comprising of:

Phase 1 — Full planning permission for (a) a data centre building (b) energy,
power, and water infrastructure (c) site access and internal roads including a
vehicular and pedestrian link between Uxbridge Road and Bullsbrook Road (d)
site security arrangements and security fencing (e) hard and soft, green and
blue, infrastructure and (f) other ancillary and auxiliary forms of development;

Phase 2 — Outline planning permission for (a) an Innovation Hub (b) hard and
soft, green and blue, infrastructure and (c) other ancillary and auxiliary forms of
development;

Phase 3 - Outline planning permission for (a) a data centre building (b) energy,
power, and water infrastructure (c) internal roads (d) site security
arrangements and security fencing (e) hard and soft, green and blue,
infrastructure and (f) other ancillary and auxiliary forms of development; and

Phase 4 - Outline planning permission for (a) a data centre building (b) energy,
power, and water infrastructure (c) internal roads (d) site security
arrangements and security fencing (e) hard and soft, green and blue,
infrastructure and (f) other ancillary and auxiliary forms of development.

This document provides an outline of the whole sustainability proposal for the
entire site. Detailed component and outlined components will be reviewed
under different sections for their energy and WLC. This statement sets out the
proposed strategy and identifies how the scheme is compliant with the policies
set out in the local and GLA Plan.

This Energy Statement includes the carbon offsetting calculation for LONO7,
LONO08, and the Innovation Hub, despite these elements being applied for in
outline. This is done to demonstrate that developed of these elements in
accordance with the parameters and as envisaged at this stage would comply
be with the requirements of Policy SI2.

It is envisaged that a planning condition will be used requiring the submission
and approval of an updated Energy Statement at reserved matters stage for
those elements for which outline planning permission is sought. This can be
done because at this stage it is envisaged that the approach to energy usage
is the same between LONO7 and LONO8. Outline component figures are
indicative and subject to change based on further design work and the
reserved matters applications.

Reflecting this, the Section 106 will include a formula for the calculation of the
carbon offsetting contribution for the outline elements which will be applied
based on the Energy Statement that is submitted at reserved matters stage.
This is important as it allows for the recording of improvements between the
grant of outline planning permission and the submission of reserved matters.

The Statement demonstrates that the 35% reduction beyond Building
Regulations can be achieved for all buildings with a financial contribution to be
secured through a S106 agreement required to offset the remainder.
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Proposed Energy Strategy

Similar design measures and strategies in the campus development were
applied for each building block, and a proposed centralized waste heat energy
system was outlined to showcase its potential contribution to campus
development.

The energy strategy follows the energy hierarchy set out in the GLA's
Guidance on Preparing Energy Assessments (June 2022) document. The
project team targeted to further reduce the carbon emission while continue
developing the scheme in the next stage. The saving measures for the Data
Centre element of the proposed development are detailed as follows:

Energy hierarchy overview

Baseline notional model was established accordance with Part L 2022
framework for all the blocks and unregulated energy were reviewed in Be Seen
reporting and whole life carbon statement.

According to the latest Part L methodology and GLA guidance, cooling energy
for data centre is considered in this study.

Be Lean passive and energy efficiency measures contributing to the energy
strategy include:

= The building’s envelope will be designed to reduce thermal loads on the
HVAC systems, performing better than the Building Regulation standards.

= Glazed areas for data hall are minimal so that solar gain is limited,
minimising the cooling loads.

= The energy efficiency measures employed in the development include a
highly efficient hybrid cooling system using water-cooled chillers, which
will meet the substantial cooling loads while consuming a fraction of the
energy of conventional cooling systems.

= High efficacy lighting coupled with occupancy sensing to reduce
emissions associated with lighting.

=  Electrical and mechanical systems will be tightly monitored, metered and
controlled with a full Building Management System (BMS). This will enable
energy use to be tracked and opportunities for efficiency improvements to
be made.

Be Clean step of the energy hierarchy:

= The large amount of waste heat energy from the data halls has the
potential to be exported to appropriate usage within the site; or from the
site into the local area, acting as an energy provider rather than an energy
consumer. The adoption of this strategy also has the potential to
accelerate the development of planned heating network in this area,
providing a consistent source of low-grade heat throughout the year. The
design has allowed the provision of energy exportation for a future
connection to an external third-party heat network, but currently there is no
available local heat network.

=  The limited residual base load heat demand of the site results in
insufficient run hours to allow efficient operation of a CHP system. It is
therefore not proposed for inclusion.

= CHP was investigated but as limited residual base load heat demand of

the site results in insufficient run hours to allow efficient operation, it will
not be an effective or viable option.

= No decentralised energy system has been proposed for the development
due to the lack of proximity to an existing network. However, the design
will enable connection into a DHN in the future.

= Waste heat utilisation was considered for the administration blocks of
LONO06/07/08 and Innovation Hub. It's reviewed that there is a good
opportunity as the data centre blocks will export large amount of heat
through operation.

Be Green consideration of Low and Zero Carbon technologies,
=  Most systems which targeted heat generation would be unviable as the
heating demand is insignificant.

= Data hall cooling is dominant. Utilising effective cooling system to allow
overall 35-42% total saving in the regulated carbon emissions.

= PV for LONO6, 07, 08 and Innovation Hub was feasible and is capable to
cover approximate 1% of total energy consumption.

= Solar PV area on roof has been maximised as part of the energy strategy.

Be Seen

Unregulated energy was estimated and reflected in the GLA calculation
spreadsheet and the corresponding emission is reviewed in Whole Life Carbon
Assessment Report which accompanies this planning application

EUI reporting and PUE reporting.

Energy Use Intensity (EUI), and the space heating demand of the development
using the GLA’s carbon emissions reporting spreadsheet. Since datacentre
energy pattern is outranged, the effectiveness of design is reported in PUE to
demonstrate the design efforts for efficient system design for cooling. It was
reviewed that all blocks are providing system design with energy efficiency
within the benchmark range.

All the unregulated carbon emission will be reviewed under WLC Statement.
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Reduction and Offsetting

Compliance is currently achieved against Part L 2021 Vol 2 both detailed and
outlined component.

Detailed Component:

Part L End-uses Breakdown (kWh/m2)

Baseline Actual (BeGreen)

Heating 0.05 0.25
Cooling 268.99 148.36
Auxiliary 57.41 42.2
Lighting 29.73 16.52
DHW 0.15 0.09
Renewables 0 -2.59
Total 356.32 204.83
Carbon Dioxide Emissions (kgCO2/m? per annum)
Baseline BER (kgCO2/m? per annum) 48.02
Be Green BER (kgCO2/m? per annum) 27.64
Percentage improvement 42%

Table 1-1 Summary of Energy for LON 06
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Outlined Component:

Data centre building LONO7 in outlined component has a different floor size
than LONG but share the same orientation. However, as the data hall energy
consumption is dominant and the block design is weather resistant, it shows
similar result as that in the detailed component.

Data Centre building LONO8 is smaller in size and different in orientation to
LONO6 and 07. The results of the Part L simulation are listed below:

Part L End-uses Breakdown (kWh/m2) — LONO8

Part L End-uses Breakdown (kWh/m2) — LONO7

Innovation Hub is a small building consisting of a mix of education, research
and development, office and community space. It shares the same orientation
as LONO6 and LONOQ7. The results of the Part L simulation are listed below:

Part L End-uses Breakdown (kWh/m2) — Innovation Hub

End-use Baseline Actual (BeGreen)

End-use Baseline Actual (BeGreen)
Heating 0.22 0.34
Cooling 274.07 150.28
Auxiliary 59.13 54.54
Lighting 29.41 22.33
DHW 0.14 0.08
Renewables 0 -1.53
Total 362.97 226.04
Carbon Dioxide Emissions (kgCO2/m? per annum)
Baseline BER (kgCO,/m? per annum) 48.95
Be Green BER (kgCO»/m? per annum) 30.5
Percentage improvement 38%
Table 1-2 Summary of Energy for LON7
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Figure 1-2 Summary of Emission for LON7

Heating 4 3.88
Cooling 343 2.33
Auxiliary 7.53 7.55
Lighting 12.27 8

DHW 0.78 0.56
Renewables 0 -7.36
Total 28.01 14.96

End-use Baseline Actual (BeGreen)
Heating 1.7 351
Cooling 228.64 125.33
Auxiliary 50.13 51.2
Lighting 20.84 12.2
DHW 0.96 1.06
Renewables -0.88 -2.32
Total 301.39 191.02
Carbon Dioxide Emissions (kgCO2/m? per annum)
Baseline BER (kgCO,/m? per annum) 40.69
Be Green BER (kgCO2/m? per annum) 25.84
Percentage improvement 36%
Table 1-3 Summary of Energy for LON8
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Figure 1-3 Summary of Emission for LON8

Carbon Dioxide Emissions (kgCO2/m? per annum)

Baseline BER (kgCO,/m? per annum) 3.84
Be Green BER (kgCO2/m? per annum) 2.12
Percentage improvement 45%

Table 1-4 Summary of Energy for LON8
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Figure 1-4 Summary of Emission for Innovation Hub
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Detailed Component and Overall Reduction Summary:

The CO2 reduction for Data Centre building LONG is listed below:

Regulated Emissions Summary (Tonnes CO2 p.a.)
Overall CO2 emission output — LONO06

Scenario Emissions SEVII % Saving
TER 1115.9

BER (Be Lean) 651.1 464.8 42%
BER (Be Clean) 651.1 0 0%
BER (Be Green) 642.3 8.8 1%
Cumulative Savings 473.6 42%

Table 1-5 Summary of Emission for LON6
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Figure 1-5 Summary of Emission for LON6
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Outlined Component and Overall Reduction Summary:

The CO2 reduction for Data Centre building LONO7 is listed below: The CO2 reduction for Data Centre building LONO8 is listed below: The CO2 reduction for Data Centre building Innovation Hub is listed below:

Regulated Emissions Summary (Tonnes CO2 p.a.)
Overall CO2 emission output — LONO7

Regulated Emissions Summary (Tonnes CO2 p.a.)

Regulated Emissions Summary (Tonnes CO2 p.a.)

Overall CO2 emission output — LONO8 Overall CO2 emission output — Innovation Hub

Scenario Emissions SEVIS % Saving Scenario Emissions Savings % Saving Scenario Emissions Savings % Saving
TER 19235 TER 1,053.2 TER 7.3

BER (Be Lean) 1208.3 715.2 37% BER (Be Lean) 682.5 370.6 35% BER (Be Lean) 6.9 0.4 5%
BER (Be Clean) 1208.3 0.0 0% BER (Be Clean) 683.5 0.0 0% BER (Be Clean) 6.9 0.0 0%
BER (Be Green) 11985 9.8 1% BER (Be Green) 668.8 13.7 1% BER (Be Green) 4.0 2.9 40%
Cumulative Savings 250 38% Cumulative Savings 384.4 36% Cumulative Savings 3.3 45%

Table 1-6 Summary of Emission for LON7
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Figure 1-6 Summary of Emission for LON7

Table 1-7 Summary of Emission for LON8
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Figure 1-7 Summary of Emission for LON8

Table 1-8 Summary of Emission for LON8
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Figure 1-8 Summary of Emission for Innovation Hub
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Overall reduction summary for the outlined component is summarized below:

Regulated Emissions Summary (Tonnes CO2 p.a.)

Overall COz emission output — Overall Outlined Component

Scenario Emissions Savings % Saving
TER 2984.0

BER (Be Lean) 1897.8 1086.2 36%
BER (Be Clean) 1897.8 0.00 0%
BER (Be Green) 1871.3 26.4 1%
Cumulative Savings 1112.6 37%

Table 1-9 Summary Emission for Overall Outlined Component

Carbon Dioxide Emissions - Comparison
(Tonnes CO2 p.a.)

2984

2000 1897.8 1871.3

m Part L Notional Building (TER)
m After Energy Demand Reduction (Be Lean)
Optimized Systems (Be Green)

Figure 1-9 Summary of Emission for Overall Outlined Component

The performance levels currently targeted within this report will be reviewed
through each design stage to ensure the CO2 reduction targets are considered
in any design, procurement, and construction changes. The individual
performances are showcased above in detail for the end use of each building.
As per GLA guidelines, the BeGreen case with a saving of 35% over the TER
is being met for each building on this site.

Overall reduction summary for the whole site is summarized below:

Regulated Emissions Summary (Tonnes CO- p.a.)

Overall CO2 emission output — Overall Site

e e e s
TER

4,099.8
BER (Be Lean) 2,548.9 1,550.9 38%
BER (Be Clean) 2,548.9 0 0%
BER (Be Green) 2,513.6 353 1%
Cumulative 1,586.2 39%

Table 1-10 Summary Emission for Overall Campus

Carbon Dioxide Emissions - Comparison
(Tonnes CO2 p.a.)
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Figure 1-10 Summary of Emission for Overall Campus

The performance levels currently targeted within this report will be reviewed
through each design stage to ensure the CO2 reduction targets are considered
in any design, procurement, and construction changes. The individual
performances are showcased above in detail for the end use of each building.
As per GLA guidelines, the BeGreen case with a saving of 35% over the TER
is being met for each building on this site.

BER (BeGreen) of each component showing the amount of carbon that needs
to be offset below:

BER (BeGreen) —
(Tonnes CO2 p.a.)

Building Component

LONO6 642.3
LONO7 1198.5
LONO8 668.8
Innovation Hub 4.0

Table 1-11 Summary of carbon emissions to be offset for Overall Campus
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Thermal Comfort

Overheating assessment was undertaken for the admin areas of LONO6 and
Innovation Hub. Heat has been limited from entering the building through
careful consideration of glazing. This must be balanced with a need for good
daylight and solar heat in winter, so the use of solar control glass has been
considered. All assessed spaces comply with the thermal comfort requirement
and pass the overheating risk assessment.

Circular Economy

A circular economy statement has been produced, setting out the
development’s circular economy strategy, in response to the GLA’s energy and
sustainability planning policies. Specifically, the focus’ for this scheme is to
‘design for adaptability & replaceability’, then ‘design for flexibility & longevity’.

Whole Life-Cycle Assessment

A full embodied carbon assessment was undertaken for the data centres and
Innovation Hub for the purposes of reporting the developments embodied
carbon against the GLA’s Upfront Carbon (A1-A5) and whole-life carbon (A-C)
benchmarking targets.

Detailed Component

LCA Module WLC

Aspirational | Proposed

Outlined Component

LCA Module

WLC
Benchmark

(kgCO2e/m?)

Modules A1-A5 (excluding

Aspirational
WLC
Benchmark

(kgCO2/m?)

Proposed
Development
(kgCO2e/m?)

<950 <600 951
sequestered carbon)
Modules B-C (excluding B6 & B7) <450 <370 792
Module A-C (excluding B6 & B7; <1400 <970 1742

including sequestered carbon)

Benchmark WLC Development
(kgCO2e/m?) Benchmark | (kgCOz/m?)
(kgCO2/m?)
Modules A1-A5 (excluding <950 <600 951
sequestered carbon)
Modules B-C (excluding B6 & B7) <450 <370 790
Module A-C (excluding B6 & B7; <1400 <970 1740

including sequestered carbon)

Table 1-12. Whole Life-cycle Carbon breakdown LONO6

Table 1-13. Whole Life-cycle Carbon breakdown LONO7

LCA Module

WLC
Benchmark

(kgCO2/m?)

Aspirational
WLC
Benchmark

(kgCO2/m?)

Proposed
Development
(kgCO2/m?)

Modules A1-A5 (excluding <950 <600 951
sequestered carbon)

Modules B-C (excluding B6 & B7) <450 <370 792
Module A-C (excluding B6 & B7; <1400 <970 1742

including sequestered carbon)

Table 1-14. Whole Life-cycle Carbon breakdown LONO8

LCA Module

WLC
Benchmark

(kgCO2/m?)

Aspirational
WLC

Benchmark
(kgCO2/m?)

Proposed
Development
(kgCO2/m?)

Modules A1-A5 (excluding <950 <600 952
sequestered carbon)

Modules B-C (excluding B6 & B7) <450 <370 827
Module A-C (excluding B6 & B7; <1400 <970 1778

including sequestered carbon)

Table 1-15. Whole Life-cycle Carbon breakdown Innovation Hub

Document Ref. LONUX-CDL-ZZ-XX-RP-Z-00002




Hayes Digital Park Data Centre Campus, Building LONG6 - Energy and Sustainability Statement ‘ U N ' A L L

Contents
7.6  Overall Result 24
1.0 Introduction 2 14.0 BREEAM a4
7.7  Other energy saving opportunities 25
11  Existing Site 2 14.1 BREEAM Pre-Assessment 44
' g 8.0 Overheating and Cooling 27 _
1.2  Description of Proposed Development 2 Appendices A — BREEAM Pre-Assessment 47
. o 8.1 Assessment for different component 27 .
1.3 Area Schedule and Visualisations 2 P Appendices B — Heat Recovery, Waste Heat Recovery 49
: . 8.2 GLA Cooling Hierarchy 27
1.4 Site Allocation of all components 3 o o ) Appendices C — Outlined Component BRUKL — Be Lean 50
| ) ’ 8.3  Part L Criterion Limiting Solar Gains 27
2.0 Planning Policy > 8.4 Overheating Risk Analysis 27 Appendices D — Outlined Component BRUKL — Be Green 53
2.1 National Policy > 90 Materials 29 Appendices E - Detailed Component BRUKL — Be Lean 56
2.2 The London Plan (GLA 5 . .
( ) 91  Environmental Impact of Materials 29 Appendices F — Detailed Component BRUKL — Be Green 57
2.3 Energy Assessment Guidance (June 2022) 5 ' P
i i Appendices G — Overheating Risk Assessment Inputs and Results 58
2.4  Local Policy — London Borough of Hillingdon 6 9.2 Sustainable Timber 29 PP g P
) ) 9.3 Locally Sourced Materials 29
3.0 Detailed Component — Baseline 8
9.4 Recycled Materials 29
3.1 Estimation of LON6 8 9.5 Ozone Depletion and Global Warming 29
4.0 Detailed Component —Be Lean, Be Clean, Be Green 10 9.6 Embodied Carbon 29
9.7 Whole Life-Carbon 29
4.1 Be Lean 10
42 Be Clean 12 10.0 Water Practices 34
4.3 BeGreen 12 10.1 Water Conservation 34
4.4 Overall reduction 13 10.2 Sustainable Urban Drainage 34
5.0 Outlined Component —Baseline 15 11.0 Management 36
6.0 Outlined Component — Be Lean, Be Clean, Be Green 17 11.2 Environmental Management 37
6.1 Be Lean 17 12.0 Pollution and Land Use 39
6.2 Be Clean 20 12.1 Pollution 39
6.3 Be Green 21 12.2 Land Use Ecology 39
6.4 Overall Be Lean and Be Green result 21 13.0 Transport a1
7.0 Overall Summary 24
13.1 Site Locations 41
7.1 Belean Summary 24 13.2 Cycling Facilities 42
7.2 Be Clean Summary 24 13.3 Other Design Measures 42
7.3 Be Green Summary 24 13.4 Package of measures for sustainable travel 42
7.4  Proposed Fixed Building Services Strategy 24 13.5 EV Charging 42
7.5 Approximated PUE 24

Document Ref. LONUX-CDL-ZZ-XX-RP-Z-00002



Hayes Digital Park Data Centre Campus, Building LONG6 - Energy and Sustainability Statement ‘ U N ’ A L L

10

Introduction

Document Ref. LONUX-CDL-ZZ-XX-RP-Z-00002




Hayes Digital Park Data Centre Campus, Building LONG6 - Energy and Sustainability Statement

CUNDALL

1.0 Introduction

This Energy and Sustainability Statement has been prepared in supporting of
the planning application for the Hayes Digital Park Data Centre Campus
development at Hayes Bridge Retail Park and Heathrow Interchange in the
London Borough of Hillingdon. It aims to meet the energy and climate change
requirements of the Hillingdon Local Plan and the Greater London Authority
(GLA).

This statement incorporated both detailed and outlined component’s
performance to provide an overview carbon reduction effort from the site, by
minimising the emissions of CO2 through renewable / sustainable means.

The format of this report is based on GLA’s Energy Assessment Guidance,
June 2022 document.

11 Existing Site

The proposed development site is located off Uxbridge Road, Hayes, at the
Hayes Bridge Retail Park and Heathrow Interchange Site. The site is part of
the London Borough of Hillingdon.

" ‘ : N s AT ’

Figure 1-1 Wider context of Bridge Retail Park Site in Hayes, West London.

1.2 Description of Proposed Development

The planning application seeks planning permission for the following
description of development;

Hybrid planning application for a four-phased redevelopment to deliver a data
centre campus comprising of:

Phase 1 — Full planning permission for (a) a data centre building (b) energy,
power, and water infrastructure (c) site access and internal roads including a
vehicular and pedestrian link between Uxbridge Road and Bullsbrook Road (d)
site security arrangements and security fencing (e) hard and soft, green and
blue, infrastructure and (f) other ancillary and auxiliary forms of development;

Phase 2 — Outline planning permission for (a) an Innovation Hub (b) hard and
soft, green and blue, infrastructure and (c) other ancillary and auxiliary forms of
development;

Phase 3 - Outline planning permission for (a) a data centre building (b) energy,
power, and water infrastructure (c) internal roads (d) site security
arrangements and security fencing (e) hard and soft, green and blue,
infrastructure and (f) other ancillary and auxiliary forms of development; and

Phase 4 - Outline planning permission for (a) a data centre building (b) energy,
power, and water infrastructure (c) internal roads (d) site security
arrangements and security fencing (e) hard and soft, green and blue,
infrastructure and (f) other ancillary and auxiliary forms of development.

LONO6, LONO7, and the Innovation Hub are to be located on the site of Hayes
Bridge Retail Park with LONO8 (and the substation for which there is a
separate application for full planning permission for) to be located on the site of
Heathrow Interchange. The Metro Bank building and use in the northeast
corner of the site will be retained.

Outline component will be discussed in Section 3 - 4; while Detailed
component will be discussed in Section 5 - 6.

All the unregulated carbon emission will be reviewed under WLC Statement.

1.3 Area Schedule and Visualisations

Outline Component

Use Class GEA GIA
LONO7 Data Centre 53,415 sgm -

LONO8 Data Centre 29,656 sqm -
Innovation Hub 2,000 sgm -

Outline Component Total 85,071 sqm -

Table 1-1 Area summary of Outlined Component

Detailed Component

Use Class GEA GIA

LONO6 Date Centre 25,235 sgm 24,114 sqm
Detailed Component Total 25,235 sgm 24,114 sgm

Table 1-2 Area summary of Detailed Component
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14 Site Allocation of all components Outlined Component Detailed Component
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2.0 Planning Policy

2.1 National Policy

The revised National Planning Policy Framework (NPPF) was published in
December 2024 and sets out the government’s planning policies for England
and states a clear presumption in favour of sustainable development. The
revised Framework replaces the previous NPPF published in July 2021.

The NPPF supports the transition to a low carbon future in a changing climate,
taking full account of flood risk and coastal change, and encourages the reuse
of existing resources, including conversion of existing buildings, and
encourages the use of renewable resources.

The NPPF, Section 14 outlines its energy and climate change policies. New
development 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 adaptation measures, including through the planning of
green infrastructure; and

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

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

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

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

= |dentify 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.

Local planning authorities should support community-led initiatives for
renewable and low carbon energy, including developments outside areas
identified in local plans or other strategic policies that are being taken forward
through neighbourhood planning.

The NPPF states that 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.

When determining planning applications for renewable and low carbon

development, local planning authorities should:

= Not require applicants to demonstrate the overall need for renewable or
low carbon energy, and recognise that even small-scale and community-
led projects provide a valuable contribution to cutting greenhouse gas
emissions; and

=  Approve the application if its impacts are (or can be made) acceptable.
Once suitable areas for renewable and low carbon energy have been
identified in plans, local planning authorities should expect subsequent
applications for commercial scale projects outside these areas to
demonstrate that the proposed location meets the criteria used in
identifying suitable areas.

The key focus of the NPPF is to support local and regional planning authorities.

2.2 The London Plan (GLA)

The GLA London Plan and GLA Energy Strategy are the benchmark for local
planning regulation. Together they provide a useful tool against which to
undertake energy and sustainability assessments. The key requirements of the
London Plan (March 2021 version) for new developments are:

Policy Sl 2 - requires that major non-residential developments, achieve a 35%
improvement over the 2021 Building Regulation CO2 Emission Target, 15%
out of which is achieved through energy efficiency measures. Major
development proposals are required to calculate and minimise carbon
unregulated emissions.

Policy Sl 2 Minimising greenhouse gas emissions

A Major 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:

1) belean: use less energy and manage demand during operation

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

3) be green: maximise opportunities for renewable energy by producing,
storing and using renewable energy on-site

4) be seen: monitor, verify and report on energy performance.

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

C A minimum on-site reduction of at least 35 per cent beyond Building
Regulations'? is required for major development. Residential development
should achieve 10 per cent, and non-residential development should
achieve 15 per cent through energy efficiency measures. 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:

1) through a cash in lieu contribution to the borough's carbon offset fund, or

2) off-site provided that an alternative proposal is identified and delivery is
certain.

D 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.

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

F Development proposals referable to the Mayor should calculate whole life-
cycle carbon emissions through a nationally recognised Whole Life-Cycle
Carbon Assessment and demonstrate actions taken to reduce life-cycle
carbon emissions.

23 Energy Assessment Guidance (June 2022)

The energy assessment is prepared according to the assessment guidance to
achieve the zero-carbon by the follow energy hierarchy for the policies SI2 to
Sl4

Building Regulations baseline

Vi M s ¥y Energy
i A efficiency

Be clean: supply
energy efficiently

Be Seen

35% on site
carbonreducion 'Y

Offset

Figure 2-1 The London Plan energy hierarchy

To demonstrate:

1. 35% on-site carbon reduction beyond Part L 2021

2. Provide energy efficiency measures to reduce regulated CO2 emissions
by 15%

3. Demonstrated the cooling hierarchy has been reviewed and mitigated
measures through passive design.

4, Commit to communal heat network to allow connection to heat network.

The carbon footprint of the development after each stage of the energy
hierarchy will be reported:

Baseline: Part L 2021 of the Building Regulations Compliant Development

2. After energy demand reduction (be lean)
3. After heat network connection (be clean)
4. After renewable energy (be green).

2.3.1 Carbon Payment

The cumulative shortfall is multiplied by the carbon dioxide offset price to
determine the required cash-in-lieu contribution. Boroughs are expected to use
the GLA’s recommended carbon offset price (currently £95 per tonne of carbon
dioxide), or to set their own based on local viability evidence.
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Policy SI 3 - requires major developments to evaluate the feasibility of
connecting to existing or proposed district heating networks, and where none
exists, to consider a site wide Combined Heat and Power (CHP) system.

Policy SI 4 — requires developments to reduce potential overheating and
reliance on conditioning systems via a range of measures.

Policy SI 5 — to ensure London’s future water security, the prudent use of
water will be essential: all new development will need to be water efficient-
minimising use of mains water, leakage levels and energy required for

pumping.
2.4 Local Policy —London Borough of Hillingdon

The London Borough of Hillingdon Local Development Scheme (adopted July
2024), together with the adopted Hillingdon Local Plan, sets out the vision and
key policies for planning in the Borough. The Council proposes to update the
Local Plan. The review of the Local Plan will combine the Strategic Policies
and the Development Management Policies documents of the Local Plan into
a single document and will produce a new Site Allocations document. All Local
Plan document will be updated to reflect the most recent National Planning
Policy Framework and the London Plan (2021). The review commenced in
2023 and is programmed to complete by mid-2026, with the existing Local Plan
Part 1 (2012) and Part 2 (Adopted Version 2020) continuing to carry full weight
in any planning application assessments.

These outline several Policies which developments must comply with. The
Policies relevant to the energy and sustainability strategy are listed here:

Local Plan Part 1: Climate Change Adaptation and Mitigation

Policy SO11 - Address the impacts of climate change and minimise emissions
of carbon and local air quality pollutants from new development and transport.

Environmental Protection and Enhancement:
Local Plan Part 2:
Policy DMEI 2 - Reducing Carbon Emissions

A) All developments are required to make the fullest contribution to minimising
carbon dioxide emissions in accordance with London Plan targets.

B) All major development proposals must be accompanied by an energy
assessment showing how these reductions will be achieved.

C) Proposals that fail to take reasonable steps to achieve the required savings
will be resisted. However, where it is clearly demonstrated that the targets for
carbon emissions cannot be met onsite, the Council may approve the
application and seek an off-site contribution to make up for the shortfall.

POLICY DMEI 3 - Decentralised Energy

A) All major developments are required to be designed to be able to connect to
a Decentralised Energy Network (DEN).

B) Major developments located within 500 metres of an existing DEN, and
minor new-build developments located within 100 metres, will be required to
connect to that network, including provision of the means to connect to that
network and a reasonable financial contribution to the connection charge,

unless a feasibility assessment demonstrates that connection is not reasonably
possible.

C) Major developments located within 500 metres of a planned future DEN,
which is considered by the Council likely to be operational within 3 years of a
grant of planning permission, will be required to provide a means to connect to
that network and developers shall provide a reasonable financial contribution
for the future cost of connection and a commitment to connect via a legal
agreement or contract, unless a feasibility assessment demonstrates that
connection is not reasonably possible.

D) The Council will support the development of DENs and energy centres in
principle, subject to meeting the wider policy requirements of this plan and in
particular on design and air quality.

MAYOR OF LONDON

THE
LONDON
PLAN

Lonon Boraugh o Hangos
Local Development Scheme
———

THE SPATIAL DEVELOPMENT
STRATEGY FOR GREATER LONDON

MARCH 2021

...... www hillingdon gov.uk

A VISION FOR 2026

Local Plan: Part 1

Strategic Policies
(Adopted November 2012)
LONDON BOROUGH OF HILLINGDON
LOCAL PLAN PART 2
DEVELOPMENT MANAGEMENT
POLICIES

Adopted Version
16 January 2020

wwwhillingdon.gov.uk

Figure 2-2 Planning Policy
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3.0 Detailed Component — Baseline

This section of the report will estimate the baseline energy consumption and
associated CO2 emissions for the detailed component. The baseline emission
refers to Part L 2021 compliant development.

All the blocks in detailed component are non-residential. Part L model is
developed to review LONOG.

3.1 Estimation of LONG6

3.1.1 OQutlined setting

LONO6 locates in between the Innovation Hub and LONO7 with the same
orientation and similar build-up area to LONO7. The rendered image Figure 5-1
is shown for the reference. Design elements are provided and coordinated with
the project team which will be implemented at the time of construction. The
optimization on building fabrics is done on the wall, roof and glazing’s which
results the thermal transmittance is on the lower side for walls and the roof.
The glazing window to wall ratio is maximised on the east facade of the
building with 54%. The glazing is on the admin section of the building and
minimum fenestration was designed for the data hall circulation spaces to limit
the solar gains.

The lamp efficacy is 104 Im/W for office area, the data halls have 175 Im/W
lamp efficacy for the optimum result. Other spaces have a lamp efficacy range
from 140-164 Im/W. Equipment and the occupant density are considered same
as the notional.

The predominant cooling system is free cooling air cooled chillers which
provide chilled water to CRAH units serving the data halls. There are CRAH
units serving the various electrical rooms as well. The admin will utilise waste
heat from the data halls for heating via a water-to-water source heat pump and
FCUs. A water-cooled chiller will provide cooling to the admin via FCUs. DHW
associated with the centralised based heating system is modelled as well for
the hot water use in the building.

The efficiencies consider for the systems are as per the notional guidelines, so
no saving has been claimed under the HVAC system.

The Target CO2 emission rate (TER) in kgCO2/m2. annum for LONOG is 48.02.

3.1.2 Building Targeted Emission Rate (TER)

The Baseline for the LONG is estimated as below:

Part L2 2021 End-uses Breakdown [kWh/m2]

End-use LONG6
Heating 0.05
Cooling 268.99
Auxiliary 57.41
Lighting 29.73
DHW 0.15
Total 356.32

Table 5-1 Baseline End Use Breakdown (TER) for LONO6

-

il
"

v

LB W

Figure 5-1 Model for LONO6
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4.0 Detailled Component — Be Lean, Be
Clean, Be Green

4.1 Be Lean

The design of the proposed buildings has been developed to reduce its annual
energy consumption, provide energy in an environmentally friendly way, and to
minimize its annual CO: footprint. In order to achieve this, a "Steps to low
carbon" methodology has been applied.

4.1.1 Passive Design

Substantial reductions in energy usage for the scheme, together with improved
occupancy comfort, will be achieved largely through consideration of the
passive elements of the design. The design team have looked to implement
passive design measures through optimising the passive solar design and
building envelope performance as described in the following sections.

4.1.1.1 Passive Solar Design

As the development is primarily for the use of data storage, occupant comfort
and enjoyment are not paramount for most spaces. Data halls are
predominantly cooling led demand spaces, which are not consistently
occupied. To this end, the use of windows has been limited, especially in Data
Halls, to minimise thermal energy conduction between indoors and outdoors,
as well as solar gains. These passive measures will help to reduce cooling
loads and resulting energy consumption.

4.1.1.2 Building Fabric

Improving the thermal insulation standards beyond the Building Regulation
standards will help to reduce the annual CO2 emissions associated with the
building’s heating and cooling systems, by limiting the heat loss, and gain,
through the building’s fabric. For the data halls, exceptionally high-performance
external walls will be specified to minimise cooling loads associated with
building typology. The following improvements over the Building Regulation
minimum standards are being sought for the development:

4.1.1.3 Air Permeability

An improved air leakage rate of 3.0 m®(hr.m?) is being targeted for the
proposed development, in comparison with the Building Regulation minimum
standards of 8 m3/(hr.m?) at 50Pa. This equates to an infiltration rate of 0.10
ACH. Good air tightness could be achieved by the prefabrication of a number
of key building components under factory conditions, robust detailing of
junctions and good building practices on site.

Fabric Detalil Design LONO6 ‘

Ground Floor 0.15
area weighted thermal conductivity, U-value (W/m?2.K)

I T
Roof 0.15
area weighted thermal conductivity, U-value (W/m2.K)

External Walls 0.18
area weighted thermal conductivity, U-value (W/m?2.K)

External Personnel Doors 1.60
area weighted thermal conductivity, U-value (W/m?2.K)

Windows 1.40
area weighted thermal conductivity, U-value (W/m?2.K)

Windows 30

total solar transmission, effective G-value (%)

Windows framing factor (%) 20

Air permeability (m3/(hr.m?) @50Pa) 3.0

Table 6-1 Fabric details

4.1.2 Energy Efficient Systems

After assessing the contribution of the passive elements to the overall energy
balance, the aim is to further reduce CO2 emissions by selecting efficient
mechanical, electrical demand, with effective load demand design by recovery
and control systems to manage the energy use during operation.

4.1.2.1 System Demand Reduction

4.1.2.1.1. Low-energy Lighting

Installing efficient low energy light fittings internally and externally can
significantly reduce a building’s overall lighting load hence lowering its annual
CO:2 emissions. The development will reduce the energy consumption by the
specification of low energy luminaires in all office and data hall areas.

4.1.2.1.2. Daylighting and Occupancy sensors control

Ancillary spaces throughout the development will use luminaires at a lower
efficacy, additionally stairs, storages, server rooms and WCs will be equipped
with PIR presence detection.

4.1.2.1.3. Variable System design

All fans and pumps will be specified with variable-speed drives, which will
reduce their energy consumption by more than two-thirds compared with
equivalent constant speed alternatives, by only supplying the required flow rate
to meet the demand.

4,1.2.1.4. Heat demand reduction

As there are large waste heat exported from the data hall space, all other
space could be benefit from the waste heat recovery and heat demand is
reduced.

4.1.2.1.5. Wate heat recovery and usage

Waste heat recovery and usage is a unique benefit for this campus
development. Data hall waste heat is used to provide some heating to the
admin block of the data centre via water-to-water heat pumps. The waste heat
is also used to temper the air in the Make-up Air (MUA) units that serve to
pressurise the technical spaces and provide them with fresh air.

4.1.2.1.6. Controls

The heating/cooling systems shall be appropriately zoned, with local fast
responding controls. Appropriate lighting controls, including occupancy sensors
shall be specified where applicable for all internal and external lighting.

4.1.2.1.7. Building Energy Management System (BEMS)

Where appropriate Building Energy Management System (BEMS) using
information technology (IT) will be used to promote and facilitate a system that
supports the energy demand management for commercial buildings (e.g. a
system that recognises real-time room conditions in buildings by temperature
sensors and/or the optimal operation of lighting and air-conditioning responding
to the room condition). A combination of energy saving control techniques,
such as optimum start with communication and information systems will allow
active management of the building services and the capability to achieve and
maintain a high level of energy efficiency.

A full BEMS system will be installed for the development and linked to central
control systems. The systems will be easily accessible by the onsite team with
automatic monitoring, targeting and automatic alarms for out-of-range values.

4.1.2.2 Energy Metering

Separate metering systems of the energy uses within the development will
help the building users and tenants identify areas of excessive consumption
and highlight potential energy-saving measures for the future. This will enable
on-going reduction of annual CO2 emissions from these systems.

4.1.3 Fixed Building Services

Several improvements over the Building Regulation’s ‘notional’ building have
been incorporated in order to reduce the CO2 emissions of the development
and hence comply with the Building Regulations. The table below provides a
summary of the inputs for the model.

System Detail

Design LONO6

Ventilation:

Admin areas system fans’ specific fan power (SFP) (W/l/s) 1.0
Mechanical Ventilation Heat Recovery (MVHR) efficiency (%) — 76.0%
Offices/meeting areas (Thermal Wheel)

Space Heating:
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System Detail Design LONO6

Admin area WSHP SEER 5.79

Space Cooling:

Critical cooing system seasonal energy efficiency ratio (SEER) 9.96

Admin area —-SEER 9.96

Auxiliary Energy:

Admin areas system fans’ (SFP) (W/L/s) 1.0

Data hall areas system fans’ (SFP) (W/L/s) 1.0

Domestic Hot Water (DHW):

Direct electric point of use source electricity
Direct electric point of use source efficiency (%) 100%
Lighting:

Lighting Type 1 efficacy Luminaire Lumens per circuit Watt, Im/W) | 175
— Data halls

Lighting Type 2 efficacy Luminaire Lumens per circuit Watt, Im/W) | 104
— Offices

Lighting Type 3 efficacy Luminaire Lumens per circuit Watt, Im/W) | 140
-WC

Lighting Type 4 efficacy Luminaire Lumens per circuit Watt, Im/W) | 143
— Stairs

Lighting Type 5 efficacy Luminaire Lumens per circuit Watt, Im/W) | 164
— Other spaces

Daylight sensors Yes
Occupancy Sensors (Auto ON/OFF) Yes
Other:

HVAC systems with full energy metering and monitoring Yes
HVAC systems warns of ‘out of range’ values’ Yes
All fans and pumps fitted with variable speed drives Yes
Lighting systems with full energy metering and monitoring Yes
Lighting systems warns of ‘out of range’ values’ Yes

System Detail Design LONO6

Electrical Power Factor Correction >0.95

Table 6-1. System detail

4.1.4 Be Lean Part L Performance Results

Calculations results in this report is estimated as below.

In accordance with the London Borough of Hillingdon and the Mayor’s Energy
Hierarchy the estimated energy consumption for the development has been
based on the National Calculation Methodology (NCM).

An energy assessment has been carried out for the entire development,
including the data hall spaces, with the passive design and energy efficiency
measures. The preliminary energy assessment is based on the requirements
of Part L Volume 2 (2021) and uses approved dynamic simulation software
IES Virtual Environment 2022.

The analysis indicates that the proposed baseline development is performing
significantly better than the minimum requirements of Part L Volume 2 2021 of
the Building Regulations and achieves an improvement of 42% over the target
emissions rate an of 42% over the primary energy rate as highlighted below.

LONO6

LONG - Part L 2021 End-uses Breakdown — Be Lean

kgCO2/m?annum kWh/m2.annum
Total 48.02 28.02 524.95 306.1
Improvement 41.65% 41.69%
Part L Status Pass Pass

Table 6-2 Part L 2021 End-uses Breakdown — Be Lean

Regulated Emissions Summary (Tonnes CO; p.a.)

1115.9

TER

BER (Be Lean) 651.1 464.8 42%

Table 6-3 Regulated Emissions Summary - Be Lean
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4.2 Be Clean

4.2.1 District Heating Networks

A heating network can be utilised to provide low carbon heat to both water-
based systems: space heating and domestic hot water supplies. In a
development with high heating and DHW loads — such as residential or leisure
centre developments — a heating network can deliver significant CO2 savings
potential. In an office or data centre-based development, where heating
requirements are relatively minimal, the heating network carbon savings
potential is not as significant.

The feasibility of connecting to an existing district network has been
investigated for the site in accordance with Policy Sl 3 of the London Plan. An
analysis of the London Heat Map has shown there is no existing or proposed
heat network in the vicinity.

Figure 6-1 London Heat Map showing no available networks around the site.

However, for a datacentre it generates excess heat during its function and
intended to export heat and is a self-sustain heat source to the occupied
space.

4.2.2 Heat reuse strategy

As mentioned, the demand of hot water consumption is minimal for data
centre. There is a higher opportunity considering effectiveness of WSHP if
used for the DHW supply. Space heating demands for the development have
been minimised with a high-performance thermal fabric. The remaining space
heat load is maintained by FCU system and reusing waste heat that generated
from the data halls. The space for the supporting equipment will be allocated at
roof level plant room. The Data Hall waste heat is provisionally be utilised by
the admin block, the opportunities for which are described in Appendix.

Plant room space provision is allowed for the heat exchanger and necessary
pipe connections to enable a future connection for the building or local services
should it be feasible. Please refer to the appendix.

4.2.3 Exporting Energy to a Heat Network

The data centre development is likely to produce large amounts of waste
energy in the form of heat from the data halls. This heat energy amount has
the potential to be exported to appropriate usage within the site; or from the
site into the local area, acting as an energy provider rather than an energy
consumer. The adoption of this strategy also has the potential to accelerate the
development of planned heating network in this area, providing a consistent
source of low-grade heat throughout the year. Further analysis will be required
to determine the potential energy available from the data centre as well as the
quality and temperature of the heat energy available. The design has allowed
the provision of energy exportation for a future connection to an external third-
party heat network, but currently there is no available local heat network. The
following considerations have been made in the current design:

e The ability to recover waste heat from data halls via water-to-water
heat exchangers, located in the roof plant rooms.

e Heat will be collected via connections to the return pipework from
data hall cooling system.

e Low grade heat (~30°C water) is pumped to a connection point
housed within a kiosk or energy centre on the site boundary, for
extension by others.

e Third Party District Heating Provider, ESCo, local residential, local
industry etc. may connect to the system via a set of low-loss
headers in the interface kiosk.

e Third parties would need to elevate the temperature of the
distribution to a more usable level by means of heat pumps, or other
plant (industrial process, pyrolysis, etc.), to suit their specific
requirements. This equipment would be part of their installation and
would be located off-site.

e Capacity and operating characteristics of the plant would
depend upon Third Party's specific requirements.

e Agreement would be subject to commercial business case and
based upon principle that heat would only be supplied when
available and only taken when needed, with neither party under
strict obligation to supply or take heat.

e Availability of heat may vary depending upon phasing and installed
capacity of IT equipment within operational data halls.

424 Combined Heat and Power (CHP)

In accordance with Policy Sl 3 the feasibility of a site wide CHP network has
been investigated.

CHP is the on-site generation of electricity and the recovery of the normally
wasted heat produced during this process.

The operation of CHP plant can offer significant CO2 emission rates when
compared to conventional methods of energy generation and use.

=  Most large conventional power stations currently generate electricity at 30-
50% efficiency.
=  ‘Good quality’ CHP schemes achieve overall efficiencies of 70-85%.

= The use of CHP depends on finding a use for the electricity and heat
generated by the process.

As outlined previously the development’s heating requirements have been
reduced via the use of increased thermal insulation and air tightness levels,
supplemented by high efficiency heat supply and recovery systems.

The limited residual base load heat demand of the site results in insufficient run
hours to allow efficient operation of a CHP system. It is therefore not proposed
for inclusion.

CHP Conventional
Methods
Losses Losses
65 40

i

r N r
h Heat
4 1 ED/’ Demand {\1 60

/ Boiler

>

% Power 4
100 ' Demand "JDD

Power
165 Station

Losses

Figure 6-2 Sankey diagram illustrating the energy flows and benefits of CHP vs boiler heating.

425 Power Agreement

An agreement has been made with National Grid and SSE to provide power to
the site.

4.2.6 Be Clean Part L Performance Results

With no decentralised system included in the strategy, the Part L performance
results remain the same as they were in the Be Lean scenario.

4.3 Be Green

Policy Sl 2 of the London Plan requires that all major developments seek to
reduce their CO2 emissions by at least 35% compared to the notional building,
15% of which should be achieved through energy efficiency measures;
remaining 20% improvement can be met through the use of onsite renewable
energy generation, wherever feasible.

The following technologies have been considered for supplying a portion of the
development’s energy demand. The feasibility of each of the energy sources
listed has been assessed regarding the potential contribution each could make
to supply a proportion of the development's delivered energy requirement,
whilst considering the technical, planning, land use and financial issues.

43.1 Biomass Heating

Biomass in the form of logs, wood chips and wood pellets are classified as a
renewable source of energy because the carbon dioxide emitted when the
biomass is burned has been taken out of the atmosphere by the growing
plants. Even allowing for emissions of carbon dioxide in planting, harvesting,
processing, and transporting the fuel they will typically reduce net CO:
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emissions by over 90%. Biomass boilers are large pieces of plant that require
substantial areas and volumes of space for the boiler, the fuel storage, and the
waste. A delivery area for trucks frequently supplying and removing fuel and
waste would also need to be factored in.

Biomass boilers are ill suited to meeting a fluctuating daily heating demand,
especially a relatively low load as is the case in a Data centre. Additionally, the
NOx emissions produced by biomass boilers would impact local air quality
significantly more than other available technologies.

For these reasons Biomass boilers are not considered to be appropriate for the
Hayes Digital Park Data Centre Campus development.

4.3.2 Solar Hot Water Collectors

Solar thermal collectors utilise solar radiation to heat water for use in buildings.
The radiation is converted using a solar collector, of which there are two main
types: Flat plate, and Evacuated tube collectors. Evacuated type systems
occupy a smaller area and are more efficient but also generally more
expensive. The optimum orientation for a solar collector in the UK is a south-
facing surface, tilted at an angle of 30° from the horizontal.

Solar collectors are typically designed to meet a development’s base heat load,
associated with its domestic hot water requirements, with a second system
meeting the remainder of the load.

There is minimal hot water demand for the building, therefore, solar thermal
collectors are not proposed for inclusion in the development.

4.3.3 Air Source Heat Pumps (ASHP)

Air source heat pumps exchange heat between the outside air and a building’s
internal spaces to provide space heating in winter and cooling in the summer.
The efficiency of these systems is inherently linked to the ambient air
temperatures. Heat pumps supply more energy than they consume, by
extracting heat from their surroundings. Heat pump systems can supply as
much as 4kW of heat output for just 1kW of electrical energy input.

Typically, there are two main types of air sourced heat pump systems, one
which is refrigerant-based system (VRF) and one which is water-based system
(Air to water heat pumps).

VRF systems transfer heat from one location to another using refrigerant. The
volume or flow rate of refrigerant is accurately matched to the required heating
or cooling loads, thereby saving energy and providing more accurate control of
temperatures and energy consumption.

In the case of a data centre, heat pumps can utilise heat that is extracted from
the data halls via the cooling system, as opposed to ambient air. This means
that there is a relatively constant and warm air supply to extract heat from and
transfer to other spaces which require it. However, as the data centre can
benefit from reusing waste heat from the chilled water (CHW), WSHP will be
employed to provide space heating and cooling to LONO6 instead of ASHP.

4.3.4 Water Source Heat Pumps (WSHP)

Water source heat pumps operate in a similar way to ASHP but instead of air,
WSHP exchanges heat from water. The water source can be an open source
such as ariver or lake, or a closed-loop system.

LONO6 admin heating and cooling system is designed to comprise 2 water-
cooled chillers and 3 water-source heat pumps to serve a 4-pipe FCU system.
Both the CHW and the LTHW systems are served from the critical CHW
system which cools the data halls. Warm return water is recovered from the
critical CHW system to act as a heat source to the water-source heat pump.
This water, designed to be at 30°C all year round, provides a highly efficient
heating system that is not impacted by cold ambient temperatures. The water-
source heat pumps extract heat from the 30°C return water to produce 55°C
LTHW to heat the admin building. The admin building cooling also benefits
from the critical cooling system that provides 20°C supply water to water-
cooled chillers. These chillers produce 8°C CHW to cool the admin building.

4.3.5 Ground Source Heat Pumps (GSHP)

Ground sourced heat pumps differ from air source heat pumps in that they
extract heat from the ground and pump it into a building to provide space
heating and to pre-heat domestic hot water. In the summer months, this
process can be reversed, rejecting heat to the ground, to meet the cooling
requirements of a building. GSHPs rely on the stable temperature of the
ground of between 10-14°C. In winter when the ambient air temperatures are
below this ground source heat pumps have higher CoPs than air source heat
pumps (as there is more thermal energy in the ground).

Due to the groundwork and infrastructure required for a GSHP system, they
tend to be more complicated to install and maintain than other heating
systems. As there is a minimal heating load in this development as well as the
option to recover heat rejected from the cooling systems, the installation of a
GSHP is not considered to be feasible.

4.3.6 Wind Turbines

The output from wind turbines is highly sensitive to wind speed. Hence it is
essential that turbines should be sited away from obstructions, with a clear
exposure, or fetch, for the prevailing wind.

In urban environments, it is difficult to achieve high wind speeds that would
make the operation of turbines viable. Turbines would need to be located at a
site where wind is channelled and is of a consistently high speed and laminar
flow. The most likely option for this in London is on top of a tall building, clear of
the urban canopy layer, where obstructions and surrounding buildings would
not interfere with the wind flow.

The location of the Hayes Digital Park Data Centre Campus site in a built-up
urban environment would result in a turbulent flow regime across the site,
which would reduce the potential electrical output from wind turbines. It is also
unlikely to be acceptable in townscape terms and as such it is not proposed to
include wind turbines as part of the development.

4.3.7 Photovoltaics (PV)

Photovoltaic solar cells convert solar energy directly into electricity. The cells
consist of two layers of silicon with a chemical layer between. The incoming
solar energy charges the electrons held within the chemical. The energised
electrons move through the cell into a wire creating an electrical current.

The advantage of photovoltaic cells is once they are installed, they require
minimal maintenance over their operational life and have no primary fuel
requirements.

For LONO6 Admin block, the rooftop space will be available for 300 m?
photovoltaic array. Installing it will provide some energy reduction. This is
maximised as part of the energy strategy for the data centre.

438 LZCs Summary

Cooling energy consumption represents the largest share of the regulated
energy in the development, therefore implementing the air-source heat-pump
based cooling system is the most feasible LZC option.

Accounting for the considerable energy demand of the data centre, the
limitations to roof space, other considered LZC technologies can only make a
relatively miniscule contribution to emissions savings.

4.4 Overall reduction

Part L 2021 CO2 emission & Primary Energy Rate — Be Lean LONG6

TER BER TPER BPER
kgCO2/m?annum kWh/m?.annum

Total 48.02 ‘ 28.02 524.95 ‘ 306.1

Improvement 41.65% 41.69%

Total 48.02 27.64

Table 6-4 Be Lean LON6 Comparison TER/BER and TPER/BPER

Part L 2021 CO2 emission & Primary Energy Rate — Be Green LON6

kgCO2/mZannum kWh/m2.annum

524.95 ‘ 301.84

Improvement 42.44% 42.50%

Table 6-5 Be Green LON6 Comparison TER/BER and TPER/BPER
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5.0 Outlined Component — Baseline

This section of the report will estimate the baseline energy consumption and Energy Consumption by End Use (kWh/m?)
associate CO2 emission for the outlined component. The baseline emission
refers to Part L 2021 compliant development.

The Baseline for the LONO7 / LONO8 / Innovation Hub is estimated as below:

All the blocks in outlined component are non-residential. Part L model is

developed to estimate LONO7, LONO8 and Innovation Hub result. End-use LONO7 LONOS Innovation Hub
Use Class GEA ‘ :
Heating 0.34 351 3.88
LONO7 53,415 sgm
Cooling 150.28 125.33 2.33
LONO8 29,656 sqm
. Aux 54.54 51.2 7.55
Innovation Hub 2,000 sqgm
: Lighting 22.33 12.2 8
Table 6-1 Outline GEA
All the blocks in outlined components are intended to follow the same design DHW 0.08 1.06 0.56
principal as in the detailed design component, and parameters incorporated in Figure 6-3 Outlined Component Innovation Hub 3D image
. . . : . . Renewables -1.53 -2.32 -7.36
the calculation will form part of the design guidance in the next stage. Outline
component figures are indicative and subject to change based on further Total 226.04 191.02 14.96
design work and the reserved matters applications.

Table 6-2 End-uses Breakdown for LONO7 / LONO8 / Innovation Hub
51 Estimation of LON 07 /08 / Innovation Hub

5.1.1 Outlined Setting

All outlined components are referenced to the detailed component LONO6
setting. Design elements are provided and coordinated with the project team
which will be implemented at the time of construction. The optimisation on
building fabrics is done on the wall, roof and glazing’s which results the thermal
transmittance is on the lower side for walls and the roof. The glazing window to
wall ratio is maximised on the fagcades of the admin blocks. Minimum
fenestration was designed for the data hall spaces to limit the solar gains.

A

The lamp efficacy is 104-164 Im/W for all the spaces except the data halls, the
data halls have 175-179 Im/W lamp efficacy for the optimum result. Equipment Figure 6-1 Outlined Component LONO7 3D image
and the occupant density are considered same as the notional.

For LONO7 and LONO8 The predominant cooling system is free cooling air
cooled chillers which provide chilled water to CRAH units serving the data
halls. There are CRAH units serving the various electrical rooms as well. The
admin will utilise waste heat from the data halls for heating via a water-to-water
source heat pump and FCUs. A water-cooled chiller will provide cooling to the
admin via FCUs. DHW associated with the centralised based heating system
is modelled as well for the hot water use in the building.

W

The innovation hub will utilise waste heat from the data centre to provide
heating.

The efficiencies consider for the systems are as per the notional guidelines, so
no saving have been claimed under the HVAC systems.

The Target CO2 Emission Rate (TER) in kgCO2/m2. annum for LONO7, LONO8
and Innovation Hub are 48.95, 40.69 and 3.84 respectively.

Figure 6-2 Outlined Component LONO8 3D image
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6.0 Outlined Component — Be Lean, Be
Clean, Be Green

6.1 Be Lean

The design of the proposed buildings has been developed to reduce its annual
energy consumption, provide energy in an environmentally friendly way, and to
minimise its annual CO: footprint. In order to achieve this, a "Steps to low
carbon" methodology has been applied.

6.1.1 Passive Design

Substantial reductions in energy usage for the scheme, together with improved
occupancy comfort, will be achieved largely through consideration of the
passive elements of the design. The design team have looked to implement
passive design measures through optimising solar gains and building envelope
performance as described in the following sections.

6.1.1.1 Passive Solar Design

Data halls are predominantly cooling led demand spaces, which are not
considered as occupied and should release and export heat for their operation
nature. The use of windows has been limited for data hall space to minimise
thermal energy conduction, as well as solar gains. This principle is applied to
all data hall and industrial space. Considering this passive measure will help to
reduce cooling loads and help to release heat load during operation.

For spaces other than the data halls, such as the office areas of the LON07/08
building and the labs of the Innovation Hub, window g-value is limited to
balance the occupant’s daylighting needs for their well-being, at the same time
reducing the potential cooling energy and heating energy for the corresponding
thermal space.

Improving the thermal insulation beyond the Building Regulation standards will
help to reduce the annual CO2z emissions associated with the building’s heating
and cooling systems, by limiting the heat transfer through the building’s fabric.
This improvement has a significant impact on the overall reduction of the
electrical consumption annually.

For the data halls, considering the nature of the equipment operation and the
unoccupied condition, external walls will be specified to high performance to
minimise cooling loads that associated with operation.

The following improvements over the Building Regulation minimum standards
are being sought for the next phase of the project:

6.1.1.2  Air Permeability

An improved air leakage rate of 3.0 m¥(hr.m?) is being targeted for the
proposed development, in comparison with the Building Regulation minimum
standards of 8 m3/(hr.m?) at 50Pa for LONO7, LONO8 and Innovation Hub. This
equates to an infiltration rate of 0.10 ACH. Good air tightness could be
achieved by prefabrication of several key building components under factory
conditions, robust detailing of junctions, reducing the breathability of fabrics,
infiltrations, and good building practices on site.

6.1.1.3  Summary of Fabric Design details

Fabric Detail Design for LONO7 /08 /
Innovation Hub

Ground Floor 0.15
area weighted thermal conductivity, U-value (W/m2.K)

Roof 0.15
area weighted thermal conductivity, U-value (W/mZ2.K)
External Walls 0.18
total solar transmission

Personnel Doors 1.60

area weighted thermal conductivity, U-value (W/m2.K)

Windows 1.40
area weighted thermal conductivity, U-value (W/m2.K)
Windows 30
total solar transmission, effective G-value (%)

Air permeability (m3/(hr.m?) @50Pa) 3.0

Table 4-1 Fabric details

6.1.2 Energy Efficient Systems

After assessing the contribution of the passive elements to the overall energy
balance, the aim is to further reduce CO2 emissions by selecting efficient
mechanical, electrical demand, with effective load demand design by recovery
and control systems to manage the energy use during operation. CHW and
LTHW with FCU are used as the centralised cooling and heating systems for
data halls served through the water source heat pumps. Admin blocks such as
office space in LONO7 and LONO8 have been modelled with the same system
design for optimum energy output.

Auxiliary fans are highly efficient in these systems which brings down the
overall consumption compared to the notional consumption.

6.1.2.1  System Demand Reduction

6.1.2.1.1. Low-energy Lighting

Installing efficient low energy light fittings internally and externally can
significantly reduce a building’s overall lighting load hence lowering its annual
CO:2 emissions. The development will reduce the energy consumption by the
specification of low energy luminaires in all office and data hall areas.

6.1.2.1.2. Daylighting and Occupancy sensors control

Daylight and occupancy sensors are proposed in occupied space such as the
the admin area of the data centre buildings. Data Halls have limited or no
fenestration hence no daylight controls are required.

6.1.2.1.3. Variable System design

All fans and pumps will be specified with variable-speed drives, which will
reduce their energy consumption by more than two-thirds compared with
equivalent constant speed alternatives, by only supplying the required flow rate
to meet the demand.

6.1.2.1.4. Heat demand reduction

As there are large waste heat exported from the data hall space, all other
space could be benefit from the waste heat recovery and heat demand is
reduced.

6.1.2.1.5. Waste heat recovery and usage

Waste heat recovery and usage is a unique benefit for this campus
development. Data hall waste heat is used to provide some heating to the
admin block of the data centre and the Innovation Hub via water-to-water heat
pumps. The waste heat is also used to temper the air in the Make-up Air
(MUA) units that serve to pressurise the technical spaces and provide them
with fresh air.

6.1.2.1.6. Controls

The heating/cooling systems shall be appropriately zoned, with local fast
responding controls. Appropriate lighting controls, including occupancy sensors
shall be specified where applicable for all internal and external lighting.

Demand control ventilation is proposed in the outlined case, this method is
useful to maintain indoor air quality that automatically adjusts the ventilation
rate provided to a space in response to changes in conditions such as
occupancy fluctuation.

6.1.2.1.7. HVAC Plant Efficiencies

The design team will specify all equipment and plant to exceed the minimum
requirements of the non-domestic building services compliance guide. This
document provides guidance on the means of complying with the requirements
of Part L of the Building Regulations for conventional space heating/cooling
systems, hot water systems and ventilation systems.

To address the high cooling loads associated with the data halls, a cooling
system of water-cooled or air-cooled chillers will be employed to limit energy
used to maintain temperatures in those spaces. This system arrangement
allows to utilise free cooling for large proportion of the year.

6.1.2.1.8. Building Energy Management System (BEMS)

Where appropriate Building Energy Management System (BEMS) using
information technology (IT) will be used to promote and facilitate a system that
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supports the energy demand management for commercial buildings (e.g., a
system that recognises real-time room conditions in buildings by temperature
sensors and/or the optimal operation of lighting and air-conditioning responding
to the room condition). A combination of energy saving control techniques,
such as optimum start with communication and information systems will allow
active management of the building services and the capability to achieve and
maintain a high level of energy efficiency.

A full BEMS system will be installed for the development and linked to central
control systems. The systems will be easily accessible by the onsite team with
automatic monitoring, targeting and automatic alarms for out-of-range values.

6.1.2.1.9. Energy Metering

Separate metering systems of the energy uses within the development will
help the building users and tenants identify areas of excessive consumption
and highlight potential energy-saving measures for the future. This will enable
on-going reduction of annual CO2 emissions from these systems.

6.1.3 Fixed Building Services Summary

A few improvements over the Building Regulation’s ‘notional’ building have
been incorporated in order to reduce the CO2 emissions of the development
and hence comply with the Building Regulations. The table below provides a
summary of the inputs for the model.

System Detail LONO7 [ LONO8 Innovation Hub \

Admin areas system fans’
(SFP) (WIL/s) 1.0 1.262 1.0
Data Hall system fans’ (SFP)
(WiLJs) 10 0.85 n/a
Admin area heating SEER 5.79 (WSHP) | 5.79 (ASHP) | 5.79 (WSHP)
Electric Radiators Defrozen only | Defrozen only | Defrozen only
Admin area chiller SEER 9.96 9.96 4.5 (air-cooled)
Circulation areas, WCs —
’ 0,
Electric radiators, efficiency (%) na 100% na
76.0% 76% (PI
Rooftop AHU Heat Recovery 6.0% 6% (Plate 76.0% (Thermal
efficiency (%) (Thermal heat Wheel)
y Wheel) exchanger)
Critical cooling system seasonal
energy efficiency ratio (SEER) 9.96 9.9 na
Fan Yes Yes Yes
Pump Yes Yes Yes
Direct electric point of use electrici electrici electrici
source — Toilet tap water point vy ty vy
Direct ele(?tr_lc point of use 100% 100% 100%
source efficiency (%)

System Detail LONO7 | LONOS | Innovation Hub |

Lighting Type 1 efficacy
Luminaire Lumens per circuit 175 179 n/a
Waitt (Im/W) — Data halls

Lighting Type 2 efficacy
Luminaire Lumens per circuit 104 140 120 (Labs)
Watt (Im/W) — Offices

Lighting Type 3 efficacy
Luminaire Lumens per circuit 140 140 140
Watt (Im/W) — Toilets

Lighting Type 3 efficacy
Luminaire Lumens per circuit 164 140 120
Wait (Im/W) — All other spaces

Lighting Parasitic Power for

presence detection sensors 0.1 0.1 0.1
(Wim?)
Daylight sensors (admin area) Yes Yes Yes
Occupancy Sensors (Auto
ON/OFF) Yes Yes Yes
HVAC‘f systems Wlifh fgll energy Yes Yes Yes
metering and monitoring
HVAC? systen?s warns of ‘out of Yes Yes Yes
range’ values
Lighting systgms with full o Yes Yes Yes
energy metering and monitoring
Lighti ‘

ighting ’system’s warns of ‘out Yes Yes Yes
of range’ values
Electrical Power Factor 50.95 50.95 50.95

Correction

Table 4-2 System detail

6.1.4 Be Lean Part L Performance Results Summary

Calculations results in this report is estimated as below.

In accordance with the London Borough of Hillingdon and the Mayor’s Energy
Hierarchy the estimated energy consumption for the development has been
based on the National Calculation Methodology (NCM). These improvements
are passed based on the NCM requirement, however, in accordance with the
GLA guideline, it is required BER to be 15% more efficient than the TER.

BER improvements are 37.18%, 35.19% and 5.21% for LONO7, LONO8 and
Innovation Hub, which indicate they are fulfilling the NCM requirement of
minimum 15% more efficient than the TER.
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LONO7 LONO8 Innovation Hub

Part L 2021 CO2 emission & Primary Energy Rate — Be Lean

Part L 2021 CO2 emission & Primary Energy Rate — Be Lean

Part L 2021 CO2 emission & Primary Energy Rate — Be Lean

LONO7 LONO8 Innovation Hub

kgCO2/m?annum kWh/m2.annum kgCO2/m?annum kWh/m2.annum kgCO2/m?annum kWh/m2.annum

Total 48.95 30.75 534.84 335.92 Total 40.69 26.37 444.27 287.46 Total 3.84 3.64 41.49 38.96

Improvement 5.21% 6.10%

37.18% 37.19% Improvement 35.19% 35.30%

Improvement

Table 4-3 Regulated emissions summary — Be Lean LONO7 Table 4-5 Regulated emissions summary — Be Lean LONO8 Table 4-7 Regulated emissions summary — Be Lean Innovation Hub

Part L2 2021 End-uses Breakdown [BeLean (Actual) and Notional]

Part L2 2021 End-uses Breakdown [BeLean (Actual) and Notional] Part L2 2021 End-uses Breakdown [BeLean (Actual) and Notional]

LONO8 (kWh/m?) Innovation Hub (kWh/m?)

End-use BelLean Notional End-use BelLean Notional

LONO7 (kWh/m?)

End-use BeLean Notional

Heating 0.64 0.22 Heating 5.04 17 Heating 7.19 4
Cooling 150.28 274.07 Cooling 125.37 228.64 Cooling 2.33 3.43
Aux 54.54 59.13 Aux 51.2 50.13 Aux 7.55 7.53
Lighting 22.33 29.41 Lighting 12.2 20.84 Lighting 8 12.27
DHW 0.15 0.14 DHW 1.06 0.96 DHW 1.08 0.78
Renewables 0 0 Renewables 0 0.88 Renewables 0 0
Total 227.94 362.97 Total 194.87 301.39 Total 26.15 28.01
Lrgt[;]rovement over TER [Target Emission 37.18% ertglrovement over TER [Target Emission 35.19% Improvement over TER [Target Emission Rate] | 5.21%
Part L Status (BER [Building Emission Rate] Part L Status (BER [Building Emission Rate] Part L Status (BER [Building Emission Rate]

<TER) Pass <TER) Pass <TER) Pass

Table 4-4 Part L 2021 End-uses Breakdown — Be Lean LONO7

Table 4-6 Part L 2021 End-uses Breakdown — Be Lean LONO8

Table 4-8 Part L 2021 End-uses Breakdown — Be Lean Innovation Hub

Document Ref. LONUX-CDL-ZZ-XX-RP-Z-00002

19



Hayes Digital Park Data Centre Campus, Building LONG6 - Energy and Sustainability Statement

CUNDALL

6.2 Be Clean

6.2.1 District Heating Networks

A heating network can be utilised to provide low carbon heat to both water-
based systems: space heating and domestic hot water supplies. In a
development with high heating and DHW loads — such as residential or leisure
centre developments — a heating network can deliver significant CO2 savings
potential. In an office or data centre-based development, where heating
requirements are relatively minimal, the heating network carbon savings
potential is not as significant.

The feasibility of connecting to an existing district network has been
investigated for the site in accordance with Policy Sl 3 of the London Plan. An
analysis of the London Heat Map has shown there is no existing or proposed
heat network in the vicinity.

Figure 4-3 London Heat Map showing no available networks around the site.

However, for a datacentre it generates excess heat during its function and
intended to export heat and is a self-sustain heat source to the occupied
space.

6.2.2 Heat reuse strategy

Domestic hot water (DHW)

Demand of hot water consumption is minimal for data centre considering the
nature of industrial usage. After considered system and material effectiveness
WSHP will be used for the DHW supply for the admin block of data centre.

Space heating

Space heating demands for the development have been minimised with a
high-performance thermal fabric for the admin area and for the Innovation Hub.
The remaining space heat load is maintained by FCU system and reusing
waste heat that generated from the data halls. The space for the supporting
equipment will be allocated at roof level plant room. The Data Hall waste heat
is provisionally be utilised outside the building, the opportunities for which are
described in Appendix B.

Plant room space provision is allowed for the heat exchanger and necessary
pipe connections to enable a future connection for the building or local services
should it be feasible and is described in Appendix B for details.

6.2.3 Exporting Energy to occupied space and 3 party Heat Network

The data centre development is likely to produce large amounts of waste
energy in the form of heat from the data halls. This heat energy amount has
the potential to be exported to appropriate usage within the site; or from the
site into the local area, acting as an energy provider rather than an energy
consumer. The adoption of this strategy also has the potential to accelerate the
development of planned heating network in this area, providing a consistent
source of low-grade heat throughout the year. Further analysis will be required
to determine the potential energy available from the data centre as well as the
quality and temperature of the heat energy available. The design has allowed
the provision of energy exportation for a future connection to an external third-
party heat network, but currently there is no available local heat network.
Details of the system and the review is described in Appendix B. The following
considerations have been made in the current design:

e The ability to recover waste heat from data halls via water-to-water
heat exchangers, located in the roof plant rooms.

e Heat will be collected via connections to the return pipework from
data hall cooling system.

e Low grade heat (~30°C water) is pumped to a connection point
housed within a kiosk or energy centre on the site boundary, for
extension by others.

e Third Party District Heating Provider, ESCo, local residential, local
industry etc. may connect to the system via a set of low-loss
headers in the interface kiosk.

e Third parties would need to elevate the temperature of the
distribution to a more usable level by means of heat pumps, or other
plant (industrial process, pyrolysis, etc.), to suit their specific
requirements. This equipment would be part of their installation and
would be located off-site.

e Capacity and operating characteristics of the plant would
depend upon Third Party's specific requirements.

e Agreement would be subject to commercial business case and
based upon principle that heat would only be supplied when
available and only taken when needed, with neither party under
strict obligation to supply or take heat.

e Availability of heat may vary depending upon phasing and installed
capacity of IT equipment within operational data halls.

6.2.4 Combined Heat and Power (CHP)

In accordance with Policy Sl 3 the feasibility of a site wide CHP network has
been investigated.

CHP is the on-site generation of electricity and the recovery of the normally
wasted heat produced during this process.

The operation of CHP plant can offer significant CO2 emission rates when
compared to conventional methods of energy generation and use.

=  Most large conventional power stations currently generate electricity at 30-
50% efficiency.

=  ‘Good quality’ CHP schemes achieve overall efficiencies of 70-85%.

= The use of CHP depends on finding a use for the electricity and heat
generated by the process.

As outlined previously the development’'s heating requirements have been

reduced via the use of increased thermal insulation, air tightness levels,

supplemented by high efficiency heat supply and recovery systems.

The limited residual base load heat demand of the site results in insufficient run
hours to allow efficient operation of a CHP system. It is therefore not proposed
for inclusion.

CHF Conventional
Methods
Losses Losses
65 40

Heat
Demand

Baoiler

Power
Demand

Power
165 Station

Losses

Figure 4-4 Sankey diagram illustrating the energy flows and benefits of CHP vs boiler heating.

6.25 Power Agreement

An agreement has been made with National Grid and SSE to provide power to
the site.

6.2.6 Be Clean Part L Performance Results

With no decentralised system included in the strategy, the Part L performance
results remain the same as they were in the Be Lean scenario.
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6.3 Be Green

Policy Sl 2 of the London Plan requires that all major developments seek to
reduce their CO2 emissions by at least 35% compared to the notional building,
15% of which should be achieved through energy efficiency measures;
remaining 20% improvement can be met through the use of onsite renewable
energy generation, wherever feasible.

The following technologies have been considered for supplying a portion of the
development’s energy demand. The feasibility of each of the energy sources
listed has been assessed regarding the potential contribution each could make
to supply a proportion of the development’s delivered energy requirement,
whilst considering the technical, planning, land use and financial issues.

6.3.1 Biomass Heating

Biomass in the form of logs, wood chips and wood pellets are classified as a
renewable source of energy because the carbon dioxide emitted when the
biomass is burned has been taken out of the atmosphere by the growing
plants. Even allowing for emissions of carbon dioxide in planting, harvesting,
processing, and transporting the fuel they will typically reduce net CO:2
emissions by over 90%. Biomass boilers are large pieces of plant that require
substantial areas and volumes of space for the boiler, the fuel storage and the
waste. A delivery area for trucks frequently supplying and removing fuel and
waste would also need to be factored in.

Biomass boilers are ill suited to meeting a fluctuating daily heating demand,
especially a relatively low load as is the case in a Data centre. Additionally, the
NOx emissions produced by biomass boilers would impact local air quality
significantly more than other available technologies.

For these reasons Biomass boilers are not considered to be appropriate for the
Hayes Digital Park Data Centre Campus development.

6.3.2 Solar Hot Water Collectors

Solar thermal collectors utilise solar radiation to heat water for use in buildings.
The radiation is converted using a solar collector, of which there are two main
types: Flat plate, and Evacuated tube collectors. Evacuated type systems
occupy a smaller area and are more efficient but also generally more
expensive. The optimum orientation for a solar collector in the UK is a south-
facing surface, tilted at an angle of 30° from the horizontal.

Solar collectors are typically designed to meet a development’s base heat load,
associated with its domestic hot water requirements, with a second system
meeting the remainder of the load.

There is minimal hot water demand for the building, therefore, solar thermal
collectors are not proposed for inclusion in the development.

6.3.3  Air Source Heat Pumps (ASHP)

Air source heat pumps exchange heat between the outside air and a building’s
internal spaces to provide space heating in winter and cooling in the summer.
The efficiency of these systems is inherently linked to the ambient air
temperatures. Heat pumps supply more energy than they consume, by

extracting heat from their surroundings. Heat pump systems can supply as
much as 4kW of heat output for just 1kW of electrical energy input.

Typically, there are two main types of air sourced heat pump systems, one
which is refrigerant-based system (VRF) and one which is water-based system
(Air to water heat pumps).

VRF systems transfer heat from one location to another using refrigerant. The
volume or flow rate of refrigerant is accurately matched to the required heating
or cooling loads, thereby saving energy, and providing more accurate control of
temperatures and energy consumption.

In the case of a data centre, heat pumps can utilise heat that is extracted from
the data halls via the cooling system, as opposed to ambient air. This means
that there is a relatively constant and warm air supply to extract heat from and
transfer to other spaces which require it. However, as the data centre can take
benefits from reusing waste heat from the chilled water (CHW), WSHP will be
employed to provide space heating and cooling to LONO6 instead of ASHP.

6.3.4 Water Source Heat Pumps (WSHP)

Water source heat pump operates in a similar way to ASHP but instead of air,
WSHP exchanges heat from water. The water source can be an open source
such as ariver or lake, or a closed-loop system.

The energy efficiency measures employed in the outlined development include
a highly efficient cooling system using chillers, which will meet the substantial
cooling loads while consuming a fraction of the energy of conventional cooling
systems. This is achieved by elevating the chilled water temperatures supplied
by the chillers to reduce their energy consumption. WSHP is prioritised in the
design consideration due to the use of chilled water.

6.3.5 Ground Source Heat Pumps (GSHP)

Ground sourced heat pumps differ from air source heat pumps in that they
extract heat from the ground and pump it into a building to provide space
heating and to pre-heat domestic hot water. In the summer months, this
process can be reversed, rejecting heat to the ground, to meet the cooling
requirements of a building. GSHPs rely on the stable temperature of the
ground of between 10-14°C. In winter when the ambient air temperatures are
below this ground source heat pumps have higher CoPs than air source heat
pumps (as there is more thermal energy in the ground).

Due to the groundwork and infrastructure required for a GSHP system, they
tend to be more complicated to install and maintain than other heating
systems. As there is a minimal heating load in this development as well as the
option to recover heat rejected from the cooling systems, the installation of a
GSHP is not considered to be feasible.

6.3.6 Wind Turbines

The output from wind turbines is highly sensitive to wind speed. Hence it is
essential that turbines should be sited away from obstructions, with a clear
exposure, or fetch, for the prevailing wind.

In urban environments, it is difficult to achieve high wind speeds that would
make the operation of turbines viable. Turbines would need to be located at a
site where wind is channelled and is of a consistently high speed and laminar
flow. The most likely option for this in London is on top of a tall building, clear of
the urban canopy layer, where obstructions and surrounding buildings would
not interfere with the wind flow.

The location of the Hayes Digital Park Data Centre Campus site in a built-up
urban environment would result in a turbulent flow regime across the site,
which would reduce the potential electrical output from wind turbines. It is also
unlikely to be acceptable in townscape terms and as such it is not proposed to
include wind turbines as part of the development.

6.3.7 Photovoltaics (PV)

Photovoltaic solar cells convert solar energy directly into electricity. The cells
consist of two layers of silicon with a chemical layer between. The incoming
solar energy charges the electrons held within the chemical. The energised
electrons move through the cell into a wire creating an electrical current.

The advantage of photovoltaic cells is once they are installed, they require
minimal maintenance over their operational life and have no primary fuel
requirements.

LONO7 /08 / Innovation Hub

For the Administration blocks and Innovation Hub, the rooftop space will be
available for a photovoltaic array. Installing it will provide some energy
reduction.

Following the site development energy strategy, the PV system has been
maximised with the available roof space and provides 300 m2 of PV installation
each for LONO7 and LONO8, and 70 m? for Innovation Hub, based on
estimation with assumptions.

6.3.8 LZCs Summary

Cooling energy consumption represents the largest share of the regulated
energy in the development, therefore implementing the water source heat
pump based cooling system is the most feasible LZC option.

Accounting for the considerable energy demand of the data centre, the
limitations to roof space, other considered LZC technologies can only make a
relatively miniscule contribution to emissions savings.
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6.4 Overall Be Lean and Be Green result

Part L 2021 CO2 emission & Primary Energy Rate — Be Lean

Part L 2021 CO2 emission & Primary Energy Rate — Be Lean
LONO8

kgCO2/m?annum kWh/m2.annum

Part L 2021 CO2 emission & Primary Energy Rate — Be Lean

Innovation Hub

kgCO2/m?annum kWh/m2.annum

Total 40.69 26.37 44427 287.46

LONO7
TER BER ‘ TPER BPER
kgCO2/m?annum kWh/mZ2.annum
Total 48.95 ‘ 30.75 534.84 ‘ 335.92
Improvement 37.18% 37.19%

Improvement 35.19% 35.30%

Table 4-7 Be Lean LONO7 Comparison TER/BER and TPER/BPER

Part L 2021 CO2 emission & Primary Energy Rate — Be Green

Total

LONO7

kgCO2z/mZannum

48.95 ‘ 30.5

kWh/mz2.annum

534.84 333.11

Table 4-9 Be Lean LONO8 Comparison TER/BER and TPER/BPER

Part L 2021 CO2 emission & Primary Energy Rate —-Be Green

Improvement

37.69%

37.72%

LONO8
TER BER TPER BPER
kgCO2/mZannum kWh/m2.annum
Total 40.69 25.84 44427 281.7
Improvement 36.50% 36.59%

Table 4-8 Be Green LONO7 Comparison TER/BER and TPER/BPER

Table 4-10 Be Green LONO8 Comparison TER/BER and TPER/BPER

Total 3.84 3.64 41.49 38.96

Improvement 5.21% 6.10%

Table 4-11 Be Lean Innovation Hub Comparison TER/BER and TPER/BPER

Part L 2021 CO2 emission & Primary Energy Rate — Be Green

Innovation Hub

TER BER TPER BPER

kgCO2/m2annum kWh/m2.annum

Total 3.84 ‘ 212 41.49 22.29

Improvement 44.79% 46.28%

Table 4-12 Be Green Innovation Hub Comparison TER/BER and TPER/BPER
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7.0 Overall Summary

In accordance with the London Borough of Hillingdon and the Mayor’s Energy
Hierarchy, the estimated energy consumption and resulting carbon emissions
for the Hayes Digital Park Data Centre Campus development has been based
on the National Calculation Methodology (NCM).

Policy SI 2 of the London Plan requires a carbon dioxide reduction target for
new development of 35% over the current 2021 Building Regulations target.

An energy assessment has been carried out for the proposed development
based on the following energy strategies.

7.1 Be Lean Summary

Passive solar considerations have formed an integral part of the design for the
proposed development. Reducing glazing along with high performance U-
values are specified in order to minimise solar gains and heat transfer through
the fabric so that associated cooling loads are minimised.

The energy efficiency design measures employed in the development include
a high efficiency free cooling system, and low energy lighting coupled with PIR
controls to significantly reduce the emissions.

The application of passive and active design measures allows building Be
Lean BER to achieve a 38% reduction over the Part L Volume 2 (2021)
baseline TER.

7.2 Be Clean Summary

The feasibility of connecting to an existing or proposed district heating network
has been investigated for the site in accordance with Policy Sl 3 of the London
Plan. There is currently no district heating network located near to the site.
Waste heat generated from data halls can be potentially utilised internally via
the use of water-to-water heat exchangers. A space for these, as well as
associated pumps and pipework, has been located in a plant room at rooftop
level. The system design has capacity of future provision to a district heating
network.

CHP is not considered appropriate due to the low heat loads.

7.3 Be Green Summary

The major share of the regulated energy consumption in the development is
associated with a cooling system. By replacing the conventional cooling with a
high efficiency proposed cooling system results in a 39% reduction in carbon
emissions from regulated energy use for building.

The tables opposite give the CO2 emissions of the site at each stage of the
energy hierarchy. The unregulated emissions remain the same throughout
each stage of the hierarchy, as savings from energy efficiency measures and
the LZCs are applied to the regulated emissions only.

7.4 Proposed Fixed Building Services Strategy

Cooling will be provided to data halls via high efficiency computer room air
handlers (CRAHS) fed by a cooling system consisting of water-cooled chillers.

Fresh air ventilation will be the minimum required for data hall processes. The
minor office type areas will have supply ventilation with heat recovery. WCs will
have extract ventilation to avoid odour build up.

Office areas heating and cooling will be served by a heat recovered FCU
system.

Domestic Hot Water (DHW) will be electric point of use for the entire building.

For lighting, high efficacy luminaires will be used throughout all spaces. Data
halls, storage, server rooms, stairs and WCs will benefit from occupancy
presence/absence detection.

7.5 Approximated PUE

PUE has become a globally recognised metric of measuring data centre
efficiency as it fits into the nature of data centre operation and energy
consumption. A standard figure seen across the industry is a PUE value of 1.5
for these types of systems. Based on the efficient design of the technical
system the proposed development is aiming to achieve a PUE value of 1.55.

7.6 Overall Result

The analysis shows the development is achieving an overall reduction of a
39% over the Part L Volume 2 (2021) baseline TER, which equates to an
annual saving of 1586.2 tonnes of COz. This satisfies the London Plan 35%
reduction target. Overall reduction summary for the outlined component and
detailed component were summarized below:

7.6.1 Outlined Component

Regulated Emissions Summary (Tonnes CO; p.a.)

Overall CO2 emission output — Outlined Component

Scenario Emissions Savings % Saving

\TER 2,984.0

BER (Be Lean) 1,897.8 1,086.2 36%
BER (Be Clean) 1,897.8 0.0 0%
BER (Be Green) 1,871.3 26.4 1%
Cumulative 1,112.6 37%

Table 7-1 Summary of Emission for Outlined Component

Non-domestic Part L 2021 Carbon Emissions

3500

= 3000

ra
3
=

ra
2
&

1500

1000

Regulated CO; emissions (tonnes/annum

=]
=
=1

be lean be cean be green Further on-site
savings andfor
ofi-set payment
= non-d omestic carbon emissions carbon savings

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

Figure 7-1 Summary of Emission for Outlined Component

The cash in-lieu contribution for the outlined component is approximated as
£5.3M.

[Tnnnés COy)

Cumulative savings for

off-set payment 56,140 )

Cash in-lieu

contribution (£) 5,333,311

*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

Table 7-2 Cash in-lieu contribution from Outlined Component
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7.6.2

Detailed Component

Regulated Emissions Summary (Tonnes CO- p.a.)

Overall CO2 emission output — Detailed Component

7.6.3 Overall Summary

Regulated Emissions Summary (Tonnes CO; p.a.)

Overall CO2 emission output — Overall Site

Scenario Emissions Savings % Saving
TER 1,115.9

BER (Be Lean) 651.1 464.8 42%
BER (Be Clean) 651.1 0 0%

BER (Be Green) 642.3 8.8 1%
Cumulative 473.6 42%
Table 7-3 Summary of Emission for Detailed Component

Scenario Emissions Savings % Saving
TER 4,099.8

BER (Be Lean) 2,548.9 1,550.9 38%
BER (Be Clean) 2,548.9 0 0%

BER (Be Green) 2,513.6 35.3 1%
Cumulative 1,586.2 39%

120

100

]
=]
=]

o
=]
=]

]
=]

Regulated CO; emissions (tonnes/annum)
=3
=1
=3

Non-domestic Part L 2021 Carbon Emissions

L]

L]

=]

be lean be dean be green Further on-site
savings andfor
off-set payment

mmmm non -d omestic carbon emissions carbon savings

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

Figure

The cash in-lieu contribution for the detailed component site is approximated

7-2 Summary of Emission for Detailed Component

as £1.8M.

(Tonnes CO,)

Cumulative savings for
off-set payment

19,269 a

Cas
(£)

h in-lieu contribution 1,830,527

*carbon price is based on GLA recommended price of £95 per tonne of carbon

Table

dioxide unless Local Planning Authority price is inputted in the 'Development

7-4 Cash in-lieu contribution from Outlined Component

Table 7-5 Summary Emission for Overall Campus

Carbon Dioxide Emissions - Comparison
(Tonnes CO2 p.a.)
4500 4099.8
4000

3500
3000
2500
2000
1500
1000

500

2548.9 2513.6

Tonnes CO2/annum

m Part L Notional Building (TER)
m After Energy Demand Reduction (Be Lean)
Optimized Systems (Be Green)

Figure 7-3 Summary of Emission for Overall Campus

The performance levels currently targeted within this report will be reviewed
through each design stage to ensure the CO2 reduction targets are considered
in any design, procurement, and construction changes. The individual
performances are showcased above in detail for the end use of each building.
As per GLA guidelines, the BeGreen case with a saving of 35% over the TER
is being met for each building on this site.

The cash in-lieu contribution for the overall site is approximated as £7.2M.

(Tonnes COy)

Cumulative savings for

off-set payment 75,409 B

Cash in-lieu

contribution (£) 7,163,837

*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

Table 7-6 Cash in-lieu contribution from Overall Site

7.7 Other energy saving opportunities

There is several opportunities that are considered for further energy
consumption reduction. These are being reviewed by the design team and are
summarised below.

7.7.1 Waste Heat Recovery

Waste heat generated from data halls can be utilised both internally and
exported off-site via the use of water-to-water heat exchangers. A space for
these, as well as associated pumps and pipework, has been in a plant room at
roof level. Heat can be collected via a connection to the return pipework loop
from data hall cooling system. This heat will be low grade heat (~30°C water)
and can be pumped to a connection point housed within a kiosk on the site
boundary, for extension by others.

The current design has allowed the future provision of energy exportation. The
following considerations have been made in the current design:

e The ability to recover waste heat from data halls via water-to-water
heat exchangers, located in the roof plant rooms.

o Heat will be collected via connections to the return pipework from
data hall cooling system.

e Low grade heat (~30°C water) is pumped to a connection point
housed within a kiosk or energy centre on the site boundary, for
extension by others.

e Third Party District Heating Provider, ESCo, local residential, local
industry etc. may connect to the system via a set of low-loss
headers in the interface kiosk.

e Third parties would need to elevate the temperature of the
distribution to a more usable level by means of heat pumps, or other
plant (industrial process, pyrolysis, etc.), to suit their specific
requirements. This equipment would be part of their installation and
would be located off-site.

e Capacity and operating characteristics of the plant would
depend upon Third Party's specific requirements.

e Agreement would be subject to commercial business case and
based upon principle that heat would only be supplied when
available and only taken when needed, with neither party under
strict obligation to supply or take heat.

e Availability of heat may vary depending upon phasing and installed
capacity of IT equipment within operational data halls.

7.7.2 Feasibility of River Cooling

Cooling using the river has been explored. There are two potential uses of the
river water, both as a means of heat rejection from the building cooling system
and as a supply of water for the cooling system. Overall, the river is not viable
either as a means of heat rejection or as a means of water supply.
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8.0 Overheating and Cooling

8.1 Assessment for different component

Overheating assessment was not undertaken for the data hall blocks as the
development is not normally occupied spaces. Dynamic CIBSE TM52 analysis
for overheating risk was undertaken for all occupied space of LONO6 Admin
block and Innovation Hub.

Although it is not required for the data hall wings, the proposed development
has been designed to minimise its use of energy intensive cooling systems
through passive and energy efficient measures.

All development is following the below hierarchy to review.

8.2 GLA Cooling Hierarchy

To reduce the need for cooling and reduce the risk of overheating, the
following measures have been taken in accordance with Policy S| 4 of the
GLA’s Cooling Hierarchy:

8.2.1 Reducing the amount of heat entering the building

The development’s external envelope has minimised glazing in the data hall
areas. Glazing benefits largely revolve around occupant comfort, but as the
data centre will not house occupants frequently there is little need for windows.
By limiting glazed areas to core spaces, the building is largely protected from
solar gains, which would unnecessarily increase the cooling loads.
Furthermore, the fabric will include low u-values in order to minimise the
amount of thermal energy transfer via conduction between indoor spaces and
outdoors. This measure will also help to reduce both cooling and heating loads.

By contrast, areas of glazing are larger in areas that will be occupied more
frequently such as the office and other occupied servicing spaces.

Cooling Demand Reduced MJ/m2 MJ/m2

Actual Notional

Outlined Component

LONO7 Yes 249.2 310.8
LONO8 Yes 92.8 149.6
Innovation Hub Yes 62.8 92.4

Detailed Component

LONO6 Yes 324.6 327.9

Table 8-1 Outlined and detailed component cooling reduction

8.2.2 Minimising internal heat generation

Plug-loads and occupant densities associated with office activities cannot be
altered beyond the client’s brief. Therefore, the only area that can be targeted
is the lighting. Low energy, high efficacy lighting will be used through-out the
development to minimize internal heat gains.

8.2.3 Use of thermal mass and high ceiling to manage heat

Due to the ‘round the clock’ operational nature of data halls, thermal mass has
little value, as there is no opportunity to purge the spaces (in periods of disuse)
and eject the heat captured in the thermal mass. As such, no consideration
has been given to thermal mass in this development.

8.2.4 Passive ventilation

The cooling demand associated with data halls is extremely high, too high for
effective cooling via natural ventilation in London’s climate. For the glazed
occupied space, the cooling demand during the day is high. Constant
ventilation with night purge did not effectively remove the heat. Therefore,
instead of passive ventilation, the envelope of LONO6 and Innovation Hub will
be well sealed and cooled via tightly controlled mechanical cooling systems.
Little fresh air is required for the space type, so mechanical ventilation will be
minimal.

8.2.5 Mechanical ventilation and active cooling systems

As has been highlighted, the cooling loads of the data halls will be substantial.
For this reason, a specialist data halls mechanical cooling system will be
employed.

Mechanical cooling systems in the few office type spaces will be the FCU. All
fresh air will be delivered by AHUs in the offices and other occupied area.

Efficiency values of these systems will exceed the requirements of the ‘Non-
Domestic Building Services Compliance Guide’ and will meet requirements of
the more demanding sustainability rating tool BREEAM, which the
development is aspiring to achieve an ‘Excellent’ rating.

8.3 Part L Criterion Limiting Solar Gains

Under Part L of the building regulations, developments must demonstrate solar
gains have been reduced to a sufficient level under ‘Requirement L1(a) —
Limiting heat gains and losses — Limiting the effects of heat gains in summer’.
The assessment has shown that all spaces comply with the Requirement
L1(a). Results can be found in the Be Lean BRUKL document in Appendix.

8.4 Overheating Risk Analysis

Cooling demand is reviewed for all occupied space, and they are lower than
the notional case. MJ/m2 for each block is reported. There is no non-domestic
space undertaking natural ventilation.

Dynamic CIBSE TM52 analysis for overheating risk was undertaken for all
occupied space in the admin area of LONO6 and Innovation Hub. Heat has
been limited from entering the building through careful consideration of glazing.

This must be balanced with a need for good daylight and solar heat in winter,
so the use of solar control glass has been considered.

The spaces are assessed under the current scenario with the “London-LHR-
DSY1-2020High50.epw”, representing a ‘moderately warm summer.’

To establish the potential for extreme weather years, the spaces were
assessed with the “London-LHR-DSY2-2020High50.epw” and the “London-
LHR-DSY3-2020High50.epw”, dynamic weather files.

The tables in Appendix G summarise the occupancy schedules, the internal
gains related to occupancy, lighting and equipment as well as clothing levels,
metabolic rates, and air speed assumptions.

All assessed spaces comply with the thermal comfort requirement and pass
the overheating risk assessment, results are reported in Appendix G of this
report.

Please note that results and recommendations are based on assumptions
described in this report. If any of the inputs change, this will have an impact on
the results and the recommendations may no longer be appropriate.
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9.0 Materials

Building and construction activities worldwide consume 3 billion tonnes of raw
material each year, which account for approximately 50% of total global
consumption. Using green/sustainable building materials and products
promotes conservation of dwindling non-renewable resources. In addition,
integrating sustainable building materials into building projects can help reduce
the environmental impacts associated with the extraction, transport,
processing, fabrication, installation, reuse, recycling, and disposal of these
source materials.

The Hayes Digital Park Data Centre Campus development can reduce site-
wide embodied carbon emissions through reuse of the existing site materials
and careful selection of new building materials. The opportunity to reuse
certain elements means that CO2 emissions associated with the procurement,
manufacture and transportation of new materials can be reduced.

9.1 Environmental Impact of Materials

Materials with low overall environmental impact will be chosen and advice from
the Green Guide to Specification will be taken into consideration for the
selection. The Green Guide rates the environmental impact of different
materials and components, considering factors like toxicity, ozone depletion,
ease of recycling, and waste disposal (core issues marked with an asterisk
under Environmental Issue). Where viable, at least 80% (by area) of the main
elements in the building, fabric & building services insulation should be
specified to achieve the best performing “A” and “A+” ratings from the Green
Guide.

Environmental Issue

Climate Change*

Water extraction

THE

GREEN GUIDE

TO SPECIFICATION

Mineral extraction

Stratospheric ozone depletion*

e St N T Human toxicity
» Jane Anderson |
David Shiers _ |

with Mike Sinclair

Ecotoxicity to freshwater

Higher level nuclear waste

Ecotoxicity to land

Waste disposal

Fossil fuel depletion

Eutrophication*
Photochemical ozone creation*®

Acidification*

9.2 Sustainable Timber

All timber used for basic or finishing building elements in the scheme will be
sourced from responsibly managed and sustainable forests or plantations.
Such timber products are the only truly renewable construction material in

common use and the responsible management of forests for timber helps to
lock in CO2. By maximising the use of timber for structural or finishing purposes
the embodied carbon impact of the development can be reduced.

9.3 Locally Sourced Materials

A building that is truly sustainable must be constructed using locally sourced,
sustainable materials i.e., materials that can be supplied without any adverse
effect on the environment. Therefore, where practical, materials should be
sourced from local suppliers, reducing the environment impacts and CO:2
emissions associated with transportation to the site.

9.4 Recycled Materials

Scope for increased recycling will be incorporated by specifying recycled
materials where possible and ensuring that even where new materials are
used, as much as possible can be recycled at the end of the building’s life.

Specifying materials with a high-recycled content is also another method of
saving processing or manufacturing energy. The recycled content of a material
can be described as either post-consumer or post-industrial to indicate at what
point in the life cycle a material is reclaimed.

9.5 Ozone Depletion and Global Warming

CFCs and HCFCs, compounds commonly used in insulation materials and
refrigerants, can cause long-term damage to the Earth’s stratospheric ozone
layer, exposing living organisms to harmful radiation from the sun. They also
significantly increase global warming if they leak into the atmosphere.
Following the Montreal Protocol, production and use of CFCs is no longer
permitted, and EC regulations required phasing out of HCFCs by 2015.
However, products that replaced these gases are often still potent global
warming contributors.

All insulation materials specified for the proposed scheme will have zero
Ozone Depleting Potential and low Global Warming Potential, (GWP<5) in
either manufacture or composition. This will include insulation for building
elements (ceiling, internal & external walls, and floor — including foundations)
as well as insulation for hot water vessels and pipe or duct work.

9.6 Embodied Carbon

The embodied energy of a building is the energy required to make, deliver,
assemble, and dispose of all the materials used in its construction,
refurbishment, and demolition. Embodied carbon is the CO: emissions
released due to the embodied energy plus any process emissions, such as the
CO: released by the chemical reaction when cement is produced. It is often
annotated as ECO2. The embodied carbon of a building is calculated by
measuring the quantity of every material used over the life of the building and
multiplying this by an emissions factor for each. To this are added emissions
due to delivery of materials to site, construction activities, and waste.

9.7 Whole Life-Carbon

Whole life-cycle carbon emissions are the total greenhouse gas emissions
arising from a development over its lifetime, from the emissions associated
with raw material extraction, the manufacture and transport of building
materials, to installation/construction, operation, maintenance, and eventual
material disposal.

Operational carbon emissions will make up a declining proportion of a
development’s whole life carbon emissions as operational carbon targets
become more stringent. To fully capture a development’s carbon impact, a
whole life-cycle approach is needed to capture its unregulated emissions (i.e.,
those associated with equipment), its embodied emissions (i.e., those
associated with raw material extraction, manufacture and transport of building
materials, and construction) and emissions associated with maintenance and
eventual material disposal.

The design team have undertaken and are addressing a series of sustainable
design measures to be applied to the development to reduce its embodied
carbon footprint and to achieve the sustainable design aspirations. These have
been developed along with a Whole Life Carbon Assessment (WLCA).

Calculating and reducing WLC emissions offers a wealth of benefits including:

=  Ensuring that a significant source of emissions from the built environment
are accounted for, which is necessary in achieving a net zero-carbon city.

=  Achieving resource efficiency and cost savings by encouraging the re-use
of existing materials instead of new materials and the retrofit and retention
of existing structures and fabric over new construction.

= |dentifying the carbon benefits of using recycled material and the benefits
of designing for future reuse and recycling to reduce waste and support
the circular economy.

= Identifying the impact of maintenance, repair, and replacement over a
building’s life cycle, which improves life-time resource efficiency and
reduces life-cycle costs, contributing to the future proofing of asset value.

=  Encouraging local sourcing of materials and short supply chains, with
resulting carbon, social and economic benefits for the local economy.

= Encouraging durable construction and flexible design, both of which
contribute to greater longevity, reduced obsolescence of buildings and
avoiding carbon emissions associated with demolition and new
construction.
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Figure 9-1 LETI whole life carbon blueprint

9.7.1 Life-cycle Modules

The WLC assessment covered all modules A, B and C set out in BS EN 15978
and the RICS Professional Statement: Whole Life Carbon assessment for the
built environment (referred to as the RICS PS for the remainder of this
document). in the life of a typical project described as life-cycle modules. The
reference study period (i.e., the assumed building life expectancy) for the
purposes of the assessment is 60 years.

To provide a holistic view of the GWP, the whole life carbon assessment
accounts for all components relating to the project during all life stages.
Embodied Carbon emissions are attributed to four main categories taken from
BS EN 15978. The categories are:

=  Product Stages (module Al to A3): The carbon emissions generated at
this stage arise from extracting the raw materials from the ground, their
transport to a point of manufacture and then the primary energy used (and
the associated carbon impacts that arise) from transforming the raw
materials into construction products.

=  Construction (module A4 to A5): These carbon impacts arise from
transporting the construction products to site, and their subsequent
processing and assembly into the building.

» In-Use Stages (module B1 to B7): This covers a wide range of sources
from the embodied carbon emissions associated with the operation of the
building, including the materials used during maintenance, replacement,
and refurbishment.

= End of Life Stages (module C1 to C4): The eventual deconstruction and
disposal of the existing building at the end of its life takes account of the
on-site activities of the demolition contractors. No ‘credit’ is taken for any
future carbon benefit associated with the reuse or recycling of a material
into new products.

= Benefits and loads beyond the system boundary (module D): Any
potential benefit from the reuse, recovery and recycling potential of a
building or a building product.

5 Beyond the building life cycle
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Figure 9-2. Life Cycle Modules as per BS EN 15978

9.7.2 Methodology

The assessment follows a nationally recognised assessment methodology,
namely, BS EN 15978: 2011: (Sustainability of construction works —
Assessment of environmental performance of buildings — Calculation
method).

Underpinning BS EN 15978 is the RICS Professional Statement: Whole Life
Carbon assessment for the built environment (RICS PS). The RICS PS serves
as a guide to the practical implementation of the BS EN 15978 principles. It
sets out technical details and calculation details and so was used as the
methodology for the assessment.

This study covers the following,

= Upfront Embodied Carbon (A1-A5).

= Life Cycle Embodied Carbon (B-C).

=  Benefits & Loads beyond the system boundary (D).
=  Carbon Reduction Opportunities.

9.7.3 Assessment Scope

Below is an outline of the building elements that contribute to whole life carbon
content. For all elements, a detailed whole life carbon and cost assessment of
the options have been undertaken to inform the design process.

Roof
Service/MEP
Internal Finishes
Fittings & Fumishings
Fagade
Superstructure
Substructure
External works

Figure 9-3. Indicative 3D Model of scope of elements analysed for embodied carbon impact

= Durability and flexibility. Consider factors causing degradation,
replacement, or obsolescence to occur more rapidly.

= Efficient fabrication. Use of offsite manufacturing and standardisation.

= Minimising waste. Particularly during construction and installation.
Produce a site wide waste management plan.

=  Maintenance. Specify durable and easy to use materials and systems.

=  Finishes. Consider finishes that do not require gluing down to enable
easier, cleaner replacement & deconstruction.

=  Deconstruction. Design and specify materials and system for end of life
utilising the circular economy principles.

An additional Stage 3 Whole Life Carbon Assessment (WLCA) report is

enclosed with the application.

Further details of the development’s response to embodied carbon can be
found in the Whole Life Carbon Assessment Report produced by Savills
enclosed with the planning application.
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9.7.4  Operational Energy and Carbon

Operational energy is all the energy consumed in the day-to-day operations of
a building across its useful lifespan. It includes the ‘regulated’ energy end-uses
addressed under Part L, as well as the various ‘unregulated’ uses.

Due to a heavy reliance on Part L, and a lack of effective calculation tools,
operational energy is not traditionally well quantified in the UK. Tools such as
NABERS UK, PHPP, TM54 or the Design for Performance, would be required
to effectively estimate total energy consumption and emissions.

Strict and detailed metering, monitoring, and reporting processes, combined
with building systems tuning would also be required as part of the ongoing
procedure to ensure buildings are performing to the best of their ability.

The Hayes Digital Park Data Centre Campus operational energy use has been
assessed and modelled with TM54 calculations. This data along with
calculated total operational water use has then been used to inform and
calculate the expected operational carbon emissions for Hayes Digital Park
Data Centre Campus (Stages B6 & B7).

9.7.5 Embodied Carbon

The World Green Building Council (WGBC) reports that buildings are
responsible for 39% of global energy related carbon emissions of which 11%
are from the upfront use of materials and construction. This upfront embodied
carbon is defined as carbon footprint of construction materials from its
extraction, through manufacture, to installation, and the emissions associated
with the construction works.

Early consideration for the upfront embodied carbon has been key to the
sustainable design of Hayes Digital Park Data Centre Campus. For all
elements a detailed whole life carbon and cost assessment of the options has
been conducted to determine the most carbon efficient solution and inform the
design process. Major embodied carbon ‘hotspots’ that were targeted for
design reduction include Substructure, Superstructure, MEP services,
Facades, Internal walls, and Construction activities.
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Figure 9-4: Diagram illustrating the ‘cradle to grave' cycle that contributes to embodied carbon.

The project’s whole life carbon footprints have been considered at progressive
stages of design, and the sustainability requirements have been included as
part of detailed design of the scheme. This has enabled sufficient details to be
available at an early enough stage in the process to ensure changes can be
made that are both impactful, yet achievable considering other design criteria.

9.7.6 Embodied Carbon Design

The Hayes Digital Park Data Centre Campus Design Team have undertaken
and are addressing a series of sustainable design measures to be applied to
the development to reduce its embodied carbon footprint and to achieve the
sustainable design aspirations. These have been developed in accordance
with WLCA in the WLCA Report.

Key design actions included or under investigation are:

1. Use of Concrete with GGBS in Substructure
2. Use of Industry Average EPD for Concrete in Frame
3. Use of Industry Average EPD for Reinforcement Steel

9.7.7 Whole Life Carbon & GLA Benchmark

The Greater London Authority (GLA) has benchmarks for certain building
types, but not for Data Centres.

The Hayes Digital Park Data Centre Campus development’s carbon emissions
are shown, for guidance in comparison to the Greater London Authority (GLA)
benchmark emission rate for office developments. The Hayes Digital Park Data
Centre Campus development emissions are shown to be significantly greater,
in the instances of both upfront and whole life-cycle embodied carbon. The
benchmarks include all life-cycle modules excluding B6, B7 (operational
energy and operational water) and module D, as well as demolition. It can be
seen that the WLC carbon emissions are driven mainly by the operational
energy life-cycle emissions, as would be expected from a data centre
development.
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9.7.7.1 Detailed Component:

9.7.7.2 Outline Component:

LCA Module WLC Aspirational | Proposed
Benchmark WLC Development
(kgCO2/m?) Benchmark | (kgCOz/m?)

(kgCO2e/m?)

Modules A1-A5 (excluding <950 <600 951

sequestered carbon)

Modules B-C (excluding B6 & B7) <450 <370 790

Module A-C (excluding B6 & B7; <1400 <970 1740

including sequestered carbon)

Table 9-1. Whole Life-cycle Carbon breakdown LONO6

LCA Module WLC Aspirational | Proposed
Benchmark WLC Development
(kgCO2/m?) Benchmark | (kgCOz/m?)

(kgCO2e/m?)

Modules A1-A5 (excluding <950 <600 951

sequestered carbon)

Modules B-C (excluding B6 & B7) <450 <370 792

Module A-C (excluding B6 & B7; <1400 <970 1742

including sequestered carbon)

Table 9-1. Whole Life-cycle Carbon breakdown LONO7

LCA Module WLC Aspirational | Proposed
Benchmark WLC Development
(kgCO2/m?) Benchmark | (kgCOz/m?)

(kgCOz2e/m?)

Modules A1-A5 (excluding <950 <600 951

sequestered carbon)

Modules B-C (excluding B6 & B7) <450 <370 792

Module A-C (excluding B6 & B7; <1400 <970 1742

including sequestered carbon)

Table 9-2. Whole Life-cycle Carbon breakdown LONO8

LCA Module WLC Aspirational | Proposed
Benchmark WLC Development
(kgCO2/m?) Benchmark | (kgCOz/m?)

(kgCO2/m?)

Modules A1-A5 (excluding <950 <600 952

sequestered carbon)

Modules B-C (excluding B6 & B7) <450 <370 827

Module A-C (excluding B6 & B7; <1400 <970 1778

including sequestered carbon)

Table 9-2. Whole Life-cycle Carbon breakdown Innovation Hub
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10.0 Water Practices

10.1 Water Conservation

Water consumption in the UK has risen by 70% over the last 30 years. Trying
to meet the increasing demand by locating new sources of water supply is both
expensive and damaging to the environment. Therefore, the design team have
focused on reducing the demand for water and managing the existing
resources.

=  New build non-residential developments should achieve at least BREEAM
‘Excellent’ rating. All developments are required to incorporate water
efficiency measures to achieve an ‘excellent’ Wat 01 rating.

10.1.1 Demand Reduction and Water Efficiency

The aim is to minimise internal and external potable water use within the
development. Good water management can contribute to reducing the overall
level of water consumption maintaining a vital resource and having
environmental as well as cost benefits in the life cycle of the building. The
following water saving measures are being considered for a range of areas in
line with the BREEAM requirements:

Dual Flush Cisterns on WC’s - These units can provide a single flush of 4L
and/or a full flush of 6L. It is proposed that these are used throughout the
development to minimise water consumption.

Flow Restrictors to Taps - Flow restrictors reduce the volume of water
discharging from the tap. Spray taps have a similar effect and are
recommended to reduce both hot and cold-water consumption. Low flow taps
in one of the above forms will be installed in all of areas to comply with the
BREEAM mandatory requirements.

Low Flow Showers - The average shower uses 15 litres of water a minute, by
restricting the output of the showers in the development to a maximum of 9
litres/ min a 40% water saving can be achieved. Flow rate can be reduced to 6
litres/minute without compromising on water pressure and hence will be
considered as the design develops.

Water Meters - In 1995 approximately 33,200 million litres of water a day were
extracted in England and Wales, this increased to 44,130 million litres/day in
2001, and much of this was for domestic water supply. To reduce this figure,
accurate information on usage is required for management of a building’s
consumption. Water meters will be specified on the main supply and sub-
metering to all secondary bathroom areas in line with the BREEAM
requirements.

Further details are referred to the Water Cycle Strategy report (LONUX-CDL-
ZZ-XX-RP-Z-00008).

10.2  Sustainable Urban Drainage

The site’s drainage strategy will aim to reduce the impact of development on
the natural drainage patterns, by retaining water on site through the
incorporation of Sustainable Urban Drainage systems (SUDS).

SUDs designs must take account of the City’s archaeological heritage,
complex underground utilities, transport infrastructure and other underground
structures, incorporating suitable SUDs elements for the site.

The Environment Agency’s Flood Map indicates that the site is in a Medium-to-
Low Flood Risk Zone.

@ High @ Medium Low Very Low

y

9

Figure 10-1. Flood Map of London, marking the Hayes Digital Park Data Centre Campus site in a
medium-to-low risk zone.

Additionally, the site is in an area that benefits from flood defences. As such,
there is little flood risk to the site.

The site is currently mostly impermeable with hard landscaping and building
areas. The main aim of the drainage strategy is to maintain surface water
runoff rates at no higher than greenfield equivalent runoff up to 1 in 100-year
plus climate change allowance, which would meet the London Plan essential
standard. SUDs considerations are identified in Flood Risk Assessment and
Ground Drainage Strategy (FRA), which is prepared for planning submission.
Specific SUDs are identified for the development and details are listed in the
Drainage Strategy Report (LONUX-ARUP-SW-LP-RP-C-52001.pdf) in line with
the drainage hierarchy.

¢ Rainwater Harvesting

e Pervious Paving in the light vehicle areas

e Swales, Filter Drains

e Geocellular Storage

o Below Ground Geocellular Attenuation Tank
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11.0 Management

11.1  Waste Management

Buildings and building sites produce a significant amount of waste per year.
Most of the waste produced in the UK is disposed of in landfill sites and only a
small percentage of it is recycled or reused. A Waste Management Plan
(Delivery & Servicing Management Plan) has been prepared by ARUP in
support planning application for operational waste and the measures is
highlighted in below section.

11.1.1 Waste Management Policy

A waste management plan has been developed according to below legislation,
policy and strategy:

1 Resources and Waste Strategy for England 2018;

2. Waste Regulations England and Wales 2011,

3. National Planning Policy for Waste;

4 The London Plan 2021,

a. Policy S17 Reducing waste and supporting the circular
economy

b. Policy S18 Waste capacity and net waste self sufficiency

c. Policy S19 Safeguard waste sites

d. Policy SI10 Aggregates

The Mayor’s Business Waste Strategy 2011;

5.
6. The Hillingdon Local Plan

a. EML11 - Sustainable Waste Management
7. The West London Waste Plan

11.1.2 Waste Targets

To achieve BREEAM and the latest policy target several measures are
implemented, including landfill tax, aiming to discourage disposal of waste to
landfill. Good waste management is a key component of sustainable
development and is an important means of:

= Reducing unnecessary expenditure.
» Reducing the number of natural resources for production of new materials.
= Reducing energy for waste disposal.

= Reducing levels of contamination and pollution arising from waste
disposal.

11.1.3 Demolition and Construction

During the construction phase a large amount of waste material will be
generated through construction, demolition and land clearing procedures. In
building construction, the primary waste products in descending percentages
are: wood, asphalt/concrete/masonry, drywall, roofing, metals, and paper
products.

Prior to commencement on site a Site Waste Management Plan (SWMP) that
complies with the requirements of current legislation and BREEAM will be
prepared. This plan will identify the local waste haulers and recyclers,

determine the local salvage material market, identify, and clearly label site
spaces for various waste material storage and require a reporting system that
will quantify the results and set targets. As a minimum, the SWMP will contain:

a. The target benchmark for resource efficiency e.g., m3 of waste per 100 m?2
or tonnes of waste per 100 m?;

b.  Procedures and commitments for minimising non-hazardous waste in line
with the benchmark;

c. Procedures for minimising hazardous waste;

d. Procedures for monitoring, measuring and reporting hazardous and non-
hazardous site waste;

e. Procedures for sorting/ reusing/ recycling construction waste into defined
waste groups either on site or through a licensed external contractor;

f.  The name/ job title of the individual responsible for implementing the
above.

11.1.4 Operational Waste Management and Reporting

As the proposed Hayes Digital Park Data Centre Campus development is on
land that has previously been built upon, there is the potential for using waste
materials from the existing buildings and hard paved areas. Bricks and
concrete could possibly be reused as hard-core materials etc. Opportunities for
introducing more reused or reusable materials/components will be explored
during detailed design.

Waste management plans outline the approach for multiple business
operations for the site with below principles:

1. Overall waste management services will be facilitated on site by
the data centre management/landlord.

2. Data centre management/landlord to arrange for the collection of
data centre waste via a commercial waste contractor.

3. Data centre tenants to manage their own waste within the delivery
areas arising from the data centre and offices.

4, Data centre tenants will make the necessary arrangements for the

segregation of recyclables and food waste in accordance with the
waste contractor’s collection requirements.

5. Data centre tenants to make their own internal arrangements to
promote waste prevention activities and raise general awareness
of recycling systems to employees.

6. Data centre tenants to make their own arrangements for
environmental awareness raising amongst employees,
incorporating waste and carbon reduction aspects.

7. There are no common part areas that require management of
waste or from which waste will be generated.
8. The data centre management/landlord, where site maintenance

services such as landscaping are required, and waste is
generated will arrange for any waste generated to be managed by
the contractor and removed from site.

It is assumed that the waste will be split 30:70 between refuse and recycling
due to the likely future targets for recycling and packaging waste recycling and
the likely requirement for the segregated collection of dry recyclables and food
in the future. Of the recycling containers provided, it is proposed that at least

one container per building would be made available for the separate collection
of food waste.

Waste Storage

All storage areas and containers are to have clear signage and, where
beneficial, containers to be colour coded to assist with the segregation of
material for recycling.

It is anticipated that waste prevention and recycling arrangements will be
promoted to employees at the development as part of their business
operations.

The main aim will be to recycle as much waste as possible, this will be
achieved by making sure that waste recycling facilities are strategically placed
in convenient locations.

The container storage area within each data centre will house wheeled bins of
1,100 litre size for both refuse and segregated recycling prior to movement to a
centralised waste management area. Detail estimated storage area could be
referenced to the waste management plan.

Waste Collection

The landlord/data centre building management will arrange for a licenced
commercial waste contractor to collect their waste, including recycling and
residual waste. Waste will be taken by each customer to the waste store
throughout the day and the FM team will bring the waste from the waste store
to the loading bay at the end of each day prior to collection.

To collect the waste a refuse collection vehicle would enter the site and travel
via the road to collect from the loading bay and then exit via the same route. It
is intended that one waste contractor will service the data centre complex
minimise the number of refuse collection vehicles entering the site.

The requirements for the data centre tenants with regards to waste
management would be stipulated within their tenure agreements to ensure that
tenants use the designated waste storage areas and that appropriate collection
arrangements are put in place that support segregated recycling and waste
prevention activity and that duty of care obligations as a ‘waste holder’ are
carried out.

Individual
Units

Separate
Recycling
Streams

Accessible
Ground
Floor
Recycling
Collection
Point
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11.2 Environmental Management

Construction sites are responsible for significant impacts, especially at a local
level. These arise from noise, potential sources of pollution, waste and other
disturbances. Impacts such as increased energy and water use are also
significant. Therefore, attention is being given to site-related parameters with
the aim to protect and enhance the existing site & its ecology.

The aim is to have a construction site managed in an environmentally sound
manner in terms of resource use, storage, waste management, pollution and
good neighbourliness.

11.2.1 Considerate Construction Scheme

To achieve this, there will be a commitment to comply with the Considerate
Constructors Scheme and achieve formal certification under the scheme in line
with the BREEAM requirements. As a minimum, a score of greater than 35 of
out 50 will be achieved with an aspiration to exceed 40, with no individual
section achieving a score of less than 7.

Areas that can be taken into consideration to minimise the impact of the
construction site on its surroundings and the global environment as outlined in
the BREEAM methodology:

= Monitor, report and set targets for CO2 or energy usage from site activities.

=  Monitor, report and set targets for CO2 or energy usage arising from
transport to and from site.

=  Monitor, report and set targets for water consumption from site activities.

=  Monitor construction waste on site, sorting and recycling construction
waste where applicable.

= Adopt best practice policies in respect of air and water pollution arising
from site activities.

=  Operates an Environmental Management System.
=  Additionally, all timber used on site will be responsibly sourced.
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12.0 Pollution and Land Use

12.1 Pollution

Global concern for environmental pollution has risen in recent years, as
concentrations of harmful pollutants in the atmosphere are increasing.
Buildings have the potential to create major pollution both from their
construction and operation, largely through pollution to the air (dust emissions,
NOx emissions, ozone depletion and global warming) but also through
pollution to watercourses and ground water. The proposed development will
aim to minimise the above impacts, both at the design stage and onsite.

12.1.1 Ozone Depletion

CFCs and HCFCs, compounds commonly used in insulation materials and
refrigerants, can cause long-term damage to the Earth’s stratospheric ozone
layer, exposing living organisms to harmful radiation from the sun. They also
significantly increase global warming if they leak into the atmosphere.
Following the Montreal Protocol, production and use of CFCs is no longer
permitted, and EC regulations required phasing out of HCFCs by 2015.
However, products that replaced these gases are often still potent global
warming contributors. Where refrigerants are used for air-conditioning and
comfort cooling, they will be CFC and HCFC-free.

12.1.2 Internal pollutants

Volatile organic compounds (VOCs) are emitted as gases (commonly referred
to as off-gassing) from certain solids or liquids. VOCs include a variety of
chemicals, some of which are known to have short-term and long-term
adverse health effects. Concentrations of many VOCs are consistently higher
indoors (up to ten times higher) than outdoors.

VOCs are emitted by a wide array of products numbering in the thousands.
Examples include paints and lacquers, paint strippers, cleaning supplies,
pesticides, building materials, furnishings, adhesives, Urea-formaldehyde foam
insulation (UFFI), pressed wood products (hardwood plywood wall panelling,
particleboard, fibreboard) and furniture made with these pressed wood
products.

‘No’ or ‘low’ VOC paints are available from most standard mainstream paint
manufacturers. There ‘eco-friendly’ paints are made from organic plant
sources and low solvent-based products.

The design team will seek to select internal finishes and fittings with low or no
emissions of VOCs and comply with European best practice levels as a
minimum.

12.1.3 NOx emissions from boilers

Nitrous oxides (NOx) are emitted from the burning of fossil fuels and contribute
to both acid rain and to global warming in the upper atmosphere. At ground
level, they react to form ozone, a serious pollutant and irritant at low level.
Burners in heating systems are a significant source of low-level NOx, while

power stations (and therefore electric heating) are a significant source of NOx
in the upper atmosphere.

The amount of NOx emissions varies between products. Therefore, where
applicable, low NOx products will be selected.

12.1.4 Night Sky Pollution

External lighting encompasses vehicle and pedestrian access lighting, security
lighting, facility illumination and general feature lighting. In summary the lighting
will be designed on a site wide basis to meet the mandatory requirements and
aesthetic considerations. The strategy is to provide a balance between
adequate external lighting for safe and secure operation of the site without
unnecessary illumination or power consumption.

The intention is to be a good neighbour and not to introduce nuisance glare or
light pollution of the night sky from miss directed or unnecessary lighting.
Feature lighting, where required, will be focussed to the task/subject. Where
necessary luminaires will be further screened in cases where there may be an
issue of proximity and light spill to the adjacent neighbouring residential areas,
although the intention is to avoid this situation arising wherever possible from
the outset. The external lighting design will take into consideration the relevant
guidance from the British Standards and other recommended documents
including the following Standards and Design Guides:

=  CIBSE Lighting Guide for the Outdoor Environment

=  CIBSE Lighting Design Guides

= BS5489 Code of Practice for the Design of Road Lighting

= BSEN 13201-1 Road Lighting, Selection of Lighting Classes
= BSEN 13201-2 Road Lighting, Performance requirements

= Institute of Lighting Engineers Guidance Notes for the Reduction of
Obtrusive Light

Good Poor
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12.1.5 Surface Water Run-off

Steps must be taken for any development to ensure that the rate of surface
water run-off is not increased by the proposed works. Where applicable, this
can be achieved using sustainable urban drainage systems (SuDS), which is a
comprehensive design approach to the management of water on a site, to

delay run-off and encourage filtration using porous surfaces, detention ponds,
and swales in ways which enhance amenity and biodiversity and avoid
pollution effects. Where ground SuDS cannot be provided for practical
reasons, then building design must be appropriate to manage heavy rainfall
(e.g., green roofs).

In accordance with the London Sustainable Drainage Action Plan the site will
seek to reduce pollution of London’s tributary rivers and streams, accounting
for potential climate changes wherever possible.

12.2  Land Use Ecology

The site currently comprises of a business park development predominantly
utilised for storage. The land has been in use for commercial applications for a
long time and the existing site ecology is limited, with little diversity or habitats
suitable for wildlife.

Increasing the biodiversity and enhancing the ecology of the site has is a target
of the proposed development.

New planted area will be included where possible, to increase the ecological
value of the site and help protect local plant and animal species.

Plants can have several ecological as well as economic benefits:

= Visually attractive with a range of flower and foliage effects.
= Low maintenance with little or no artificial irrigation requirement.

= |mprovement of air quality by removal of carbon dioxide, release of
oxygen and water vapour, deposition of particulate pollutants, and
absorption of organic volatiles.

=  Reduction of the 'urban heat island effect'.

Recommended enhancement measures include the implementation of
protection and mitigation measures during the construction phase. Existing
hedgerow as the priority habitat will be removed under the proposals and new
hedgerow planting is proposed to compensate the loss. Within the
development, majority of the trees are to be removed, and new planting is
proposed to retain opportunities for wildlife, with achievable offsetting measure.
Retained trees will be safeguarded through mitigation measures.

Through implementation of the ecological enhancement, the opportunity exists
to deliver a number of biodiversity net gains at the site:

Habitat Creation

= New Planting of trees and shrubs appropriate to the local area
=  Wildflower Grassland creation

Yeading Brook

= Removal of invasive species

=  Removal of litter

= Bat boxes and bird boxes

= Reduction of the 'urban heat island effect'.

The proposed development will result in >10% BNG for habitats, hedgerows,
and the watercourse. Detail information is included in the Ecological Appraisal
report (6890-01 Masterplan EcoAp vf.pdf).

Document Ref. LONUX-CDL-ZZ-XX-RP-Z-00002

39



Hayes Digital Park Data Centre Campus, Building LONG6 - Energy and Sustainability Statement ‘ U N ’ A L L

Transport

Document Ref. LONUX-CDL-ZZ-XX-RP-Z-00002




Hayes Digital Park Data Centre Campus, Building LONG6 - Energy and Sustainability Statement ‘ U N ’ A L L

13.0 Transport
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Figure 13-1. Google map’s view of the rail network options surrounding the site. Figure 13-2. Google map’s view of the bus options surrounding the site.
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Figure 13-3. London PTAL map showing level of public transport at the Hayes Digital Park Data

SL8 (Uxbridge — White Centre Campus site.

City)

SL9 (Heathrow Central —
Harrow Superloop)

Document Ref. LONUX-CDL-ZZ-XX-RP-Z-00002 41



Hayes Digital Park Data Centre Campus, Building LONG6 - Energy and Sustainability Statement

CUNDALL

13.2  Cycling Facilities

Secure cycle facilities will be provided to all the data centre buildings within the
campus. Secure measures for both employees and visitors are provided on
site (Drawing No. LONUX-NWA-PL-00-DR-A-12200). Reference to travel plan,
facilities planned for the building enable occupants to cycle to work and
securely lock their bike, encouraging the use of this carbon-free mode of
transport. Below highlighted the contribution to the Mayor’s Transport Strategy
(MTS) sustainably:

e Provision of a highly sustainable and modern Data Centre campus
which coincides with the increased number of new jobs identified for
London and supports LBN’s digital economy aspirations;

e providing a sustainable, car-lite development (except for ‘operational
car parking in accordance with London Plan standards for B2-B8
Uses), thus limiting car usage;

e provision of an efficient servicing strategy through means of a
dedicated loading bay within the curtilage of each Data Centre
Building, while ensuring that the ability for internal pedestrian and
cyclist permeability are not compromised,;

e improving the site’'s internal and external pedestrian and cycle
environment and public realm in the vicinity of the site, which includes
footways on both sides of Uxbridge Road with a segregated two-way
cycleway on the southern side of the carriageway and 1.5m wide
footway on the southern side of Bullsbrook Road with dropped kerbs
at vehicle cross overs;

e providing good quality, secure long and short-stay cycle parking
provision.

e For the Detailed Component LONO6 10 long stay spaces and 10 short
stay spaces are proposed.

13.3  Other Design Measures

The following hard measures will be introduced to support the TP, where such
measures relate to the physical infrastructure that is proposed as part of the
development.

e secure cycle parking facilities;

e shower and changing facilities for use by staff, within each demise;

e provision of a “Bicycle first-aid kit” on-site including bike pump,
puncture repair kit, spare light, batteries and tools.

e future provision of electric vehicle charging points and infrastructure to
facilitate and encourage the use of electric vehicles (staff cars and
operational vehicles);

e promotion of E-bike advantages for those with a longer commute/
carrying loads

e provision of information on all public transport connections and taxi
services.

13.4  Package of measures for sustainable travel

The Sustainable Travel Information Packs will be provided and contain the
following information:

e travel information on notice boards/websites/promotional material
e walking maps and connections to the other destinations

e cycling-to-site leaflets

¢ information on all public transport connections

¢ information on taxi services and local car clubs

The above information will need to be reviewed and updated on a regular basis
by the TPC.

135 EV Charging

The assessment and plan encourage a reduction in single occupancy car trips,
encouraging the use of electric vehicles will help to make the Development
more sustainable and environmentally friendly, by reducing the levels of CO:
emissions and other particulates.

All the parking spaces will have provision to be equipped with charging facilities
in the future.

Measures to management and monitoring for the proposed sustainable travel
proposal are outlined in the detail travel plan (LONUX-ARUP-PL-XX-RP-Z-
00004_FTP.pdf).
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14.0 BREEAM

BREEAM (Building Research Establishment's Environmental Assessment
Method) is the world’s leading and most widely used environmental
assessment method for buildings. It sets the standard for best practice in
sustainable design and has become the de facto measure used to describe
building’s environmental performance.

The objectives of BREEAM are to visibly promote low environmental impact
buildings, to set criteria and standards surpassing those by regulations and
thus challenging the market to provide innovative solutions to achieving this
criterion and raise the awareness of owners, occupiers, designers and
operators of the benefits of buildings with a reduced environmental impact.

14.1 BREEAM Pre-Assessment

A pre-assessment has been carried out using the BREEAM UK Data Centre
2010 methodology for LONO6 (Detailed component) and Innovation Hub
(Outlined Component). LONO7 and LONOS are outlined and will be access and
design with latest BREEAM New construction scheme in the next stage
targeting at Excellent rating.

14.1.1 BREEAM UK Data Centre

The results of the assessment indicate that the current design for the data
centre buildings is likely to achieve a BREEAM ‘Excellent’ rating, with a score
of 78%.

The threshold for an ‘Excellent’ rating is 70% and for ‘Outstanding’ rating is
85%. It is recommending a 4-5% additional buffer to mitigate against any
unforeseen credit loss throughout the design stages.

BREEAM groups its sustainability rating under the following nine headings:

= Management - Commissioning and construction site management

= Health & Wellbeing - Indoor and external issues

=  Energy Use - Operational energy and CO: issues

=  Transport - Transport related CO2 and location related factors

=  Water - Consumption and water efficiency

= Materials - Environmental implication of building materials

=  Waste — Operational and construction waste resource efficiency

= Land Use & Ecology - Ecological value of the site

= Pollution - Air & Water pollution

The overall rating of the building is constructed by achieving ‘credits’, which
represent particular management, design or performance aspects of the
building, as stipulated by BREEAM. The building must achieve the relevant
mandatory credits, as well as other credits which contribute towards an overall
target score. This score is used to determine what BREEAM rating the building
achieves.

The following tables summarise the initial strategy to achieve BREEAM
‘Excellent’ rating for LONO6 and Innovation Hub.

Environmental Section | Available Weighting Targeted
(Excellent)
12 12

Management 12%

Health & Wellbeing 13 10% 11
Energy 25 37% 14
Transport 10 5% 5
Water 8 8.5% 8
Materials 15 7% 12
Waste 7 4.5% 5
Land Use & Ecology 10 6% 8
Pollution 11 10% 8
Exemplary/Innovation 13 5
Total 124 78.06% 88
Excellent * * * * *

Table 14-1: BREEAM ‘Excellent’ Strategy LONO6

Environmental Section | Available Weighting Targeted
(Excellent)
18

Management 11% 18
Health & Wellbeing 18 14% 16
Energy 21 16% 15
Transport 12 10% 7
Water 9 7% 7
Materials 14 15% 9
Waste 10 6% 8
Land Use & Ecology 13 13% 10
Pollution 12 8% 8
Exemplary/Innovation 10 1
Total 137 76.92% 99
Excellent * * * * *

Table 14-2: BREEAM ‘Excellent’ Strategy Innovation Hub

BREEAM 2010 - Data Centres v1.1
BREEAN

BREEAM Score Chart i
BREEAM —
: -

Scheme Document
SD 5068

BREEAM Data Centres 2010

BREEAM Data Centre 2010 Summary
Very Good Excellent Outstanding

v 1
3 : 10.8% I
i

0% 10% 20% 0% 0% 50% 50% 70% 80% 90% 100% 10%

u Scenano 1- Excellent Base Posilion u Scenano 2 - Excellent Additional Scope u Scenarnio 3- Outslanding Not Targeted

Figure 14-1: Pre-assessment for Data Centre
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The minimum standards for ‘Excellent’ and ‘Outstanding’ for BREEAM UK
Data Centre 2010, non-domestic buildings are shown below:

_ Minimum standards by BREEAM rating level

BREEAM issue Pass Good Very Good Excellent Outstanding
Man 1 1 1 1 1 2
Commissioning

Man 2 Considerate | - - - 1 2
Constructors

Man 4 Building - - - 1 1
user guide

Hea 4 High 1 1 1 1 1
frequency lighting

Hea 12 Microbial 1 1 1 1 1
contamination

Ene 1 Reduction - - - 6 10
of CO2 emissions

Ene 2 Sub- - - 1 1 1
metering of

substantial energy

uses

Ene 5 Low or zero | - - - 1 1
carbon

technologies

Wat 1 Water - 1 1 1 2
consumption

Wat 2 Water - 1 1 1 1
monitoring

Wst 3 Storage of - - - 1 1
recyclable waste

LE 4 Mitigating - - 1 1 1

ecological impact

Table 14-3: BREEAM UK Data Centre 2010 minimum standards

The BREEAM strategy includes several actions undertaken at the earliest
opportunity to ensure the project is able to achieve the ratings targeted. The
assessment is targeting:

=  The mandatory credits for ‘Excellent’ and ‘Outstanding’ ratings

= Prerequisite credits requirements are incorporated

= The Early-Stage credits required to inform the design in the most cost-
efficient way
=  Targeting the higher scoring credits

Early Consideration credits considered and has been carried out during design
stage:

=  Ecology credits

=  Construction waste management — Pre-demolition audit
= BREEAM AP

=  Transport assessment and Travel Plan

= Low or zero carbon technologies

=  Flood risk assessment

= Security assessment

14.1.2 BREEAM New Building

The outlined LONO7 and LONO8 will be reviewed under the latest BREEAM
New building construction and the Excellent rating target, and the
corresponding credit requirement will be set as the framework for design in the
next stage.
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https://www.breeam.com/NC2018/content/04_management/man04.htm
https://www.breeam.com/NC2018/content/06_energy/ene01_nc.htm
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Appendices A — BREEAM Pre-Assessment

Appendix A BREEAM Pre-Assessment

LONO6
No of credits | BREEAM Targeted
Weighting credits

Management 12 12% 12
Health & Wellbeing 13 10% 11
Energy 25 37% 14
Transport 10 5% 5
Water 8 8.5% 8
Materials 15 7% 12
Waste 7 4.5% 5
Land Use & Ecology | 10 6% 8
Pollution 1 10% 8
Exemplary/Innovation | 13 5
Total: 124 78.06%

BREEAM summary Excellent Strategy for LON 6 assessment

BREEAM Summary Excellent Strategy

Innovation Hub

No of credits | BREEAM Targeted
Weighting credits

Management 18 11% 18
Health & Wellbeing 18 14% 16
Energy 21 16% 15
Transport 12 10% 7
Water 9 7% 7
Materials 14 15% 9
Waste 10 6% 8
Land Use & Ecology | 13 13% 10
Pollution 12 8% 8
Exemplary/Innovation | 10 1
Total: 137 76.92%

BREEAM summary Excellent Strategy for Innovation Hub assessment

® Ayailablke ® Bxollant

e
& >
E F

BREEAM Summary Excellent Strategy
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Management

Man(1 - Commissioning
Man02 - Considerate
Constructors

Man03 - Construction Site
Impacts

Man(4 - Building User Guide
Man(8 - Man 8 - Security
Man12 - Man 12 - Life Cycle
Costing

Health & Wellbeing

Heal1 - Daylighting

Heal?2 - View Out

Heal3 - Glare Control
Heal4 - High Frequency
Lighting

Heal5 - Internal and External
Lighting Levels

Heal6 - Lighting Zones and
Controls

Heal7 - Potential for Matural
Ventilation

Heal8 - Indoor Air Quality
Heal9 - Volatile Organic
Compounds

Hea10 - Thermal Comfort
Hea11 - Thermal Zoning
Hea12 - Microbial
Contamination

Heal3 - Acoustic
Performance

Energy -
Enel1 - Reduction of CO2

Emissions

Enel2 - Sub-metering of
Substantial Energy Uses
Enel4 - External Lighting
Enel5 - Low or Zero Carbon
Technologies

Enels - Lifts

Ene2? - Procurement of
Sustainable IT Equipment

Transport -

Tral1 - Provision of Public
Transport

Tral2 - Proximity to Amenities
Tral3 - Cyclist Facilities
Tral4 - Pedesfrian and Cyclist
Safety

Tral5 - Travel Plan

Tral6 - Maximum Car Parking
Capacity

Water -

Wat01 - Water Consumption
Wat02 - Water Meter

Wat03 - Major Leak Detection
Wat04 - Sanitary Supply Shut
Off

Wat05 - Water Recycling
Wat06 - Irrigation Systems

Materials -

Mat01 - Materials Specification
Mat02 - Hard Landscaping and
Boundary Protection

Mat03 - Reuse of Building
Facade

Mat04 - Reuse of Building
Structure

Mat05 - Responsible Sourcing of

Materials

Mat06 - Insulation
Mat07 - Designing for
Robustness

Waste -

Wstl1 - Construction Site Waste

Management

Wstl2 - Recycled Aggregates
Wstl3 - Recyclable Waste
Storage

Wstldd4 - Compactor / Baler

Land Use & Ecology -

LED1 - Reuse of Land

LEDZ - Contaminated Land
LEO3 - Ecological Value of Site
and Protection of Ecological
Features

LEO4 - Mitigating Ecological
Impact

LEOS - Enhancing Site Ecology
LEOG - Long Term Impact on
Biodiversity

Pollution -

Poll1 - Refrigerant GWP
Building Services

Pol02 - Preventing Refrigerant
Leaks

Pol04 - NOx Emissions from
Heating Source

Pol05 - Flood Risk

Pol06 - Minimising Watercourse

Pollution

Pol07 - Reduction of Might Time

Light Pollution
Pol08 - Noise Attenuation

Innovation -

Bap1 - BREEAM AP

ManZ2 - Considerate
Constructors

Hea1 - Daylighting

Ene1 - Reduction of CO2
Emissions

Ene5 - Low or Zero Carbon
Technologies

Wat2 - Water Meter

Mat1 - Materials Specification
Mat5 - Responsible Sourcing of
Materials

Wst1 - Construction Site Waste
Management

Wsat1 - Water Consumption

CUNDALL
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Appendices B — Heat Recovery, Waste Heat
Recovery

Heat Source — CHW Return
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Appendices C — Outlined Component

BRUKL — Be Lean

Outlined Component BRUKL — Be Lean (LONQ7)

Address: One Carter Ln, London, EC4V 5EY
Foundation area [m’]: 4362

81

The CO;emission and primary energy rates of the building must not exceed the targets

Target CO, emission rate (TER), kgCO./m*annum 48.95

Building CO. emission rate (BER), kgCO./mtannum 30.75

Target primary energy rate (TPER), kWh.¢/m?annum 534.84

Building primary energy rate (BPER), kWh./m?annum 335.92

Do the building's emission and primary energy rates exceed the targets? BER =< TER [ BPER =< TPER

The performance of the building fabric and fixed building services should achieve

reasonable overall standards of energy efficiency

Fabric element Us-timit | Uscaie | Uicaie | First surface with value
Walls* 0.26 |0.19 | 0.26 | LN0OO261:Surf[1]

Floors 0.18 |0.17 | 0.22 | LN000261:Surf[4]

Pitched roofs 0.16 |- - No pitched roofs in building

Flat roofs 0.18 |0.15 |0.18 | LNOOO1F2:Surf[1]

Windows** and roof windows 1.6 142 |16 LNO0O1CE:Surf[0]

R - 2.2 - - No roof lights in building

Personnel doors*

LN000156:5urf[2]

Vehicle access & similar large doors 1.3 -

No vehicle access doors in building

High usage entrance doors

No high usage entrance doors in building

U
Us.

Limting area-weighted average U-values [W/(m'K)]

= Caloulated area-weighted average U-values [Wi(m’K)]
* Automatic U-value check by the tool does not apply to curtain walls whose limiting standard is similar 1o that for windows.
** Display windows and similar glazing are excluded from the U-value check
* For fire doors, imiting U-value is 1.8 Win'K

*** Values for roofiights refer to the horizontal positian.

NB: Neither raof vantiators (inc. smoke vents) nor swimming pool basins are modalied or checked against the limiting standards by the toal.

Uicar = Galculated maximum individual element U-values [W/(m'K)]

‘ Air permeability ‘ Limiting standard I This building |
| my(h.me) at 50 Pa IE B |
Building services
For details on the standard values listed below, system-specific guid and g ¥
refer lo the Approved Documents.
| Whole building lighti ing & targeting with alarms for out-of-range values | YES I
| Whole building electric power factor achieved by power factor correction =085 |
1- CHW (Data Hall) BeLean
Heating efficlency | Cooling efficlency | Radlant efficiency | SFP [W/{l/s)] | HR efficlency
This system 3.09 9.96 0 1 0.76
Standard value | 2.5° M/A MN/A 24 N/A

General lighting and display lighting General Display light source

Zone name Efficacy [Im/W] Efficacy [Im/W] | Power density [W/m‘]
Standard value | 95 80 0.3

LON 07_04_Store 03 164 - -
LON 07_04_Store 04 164 - -
LON 07_04_Tallets 02 140 - -
LON 07_04_Toilets 01 140
LON 07_04_ACC WC 01 140 - -
LON 07_04_Circulation 05 164 - -
LON 07_04_Security Eqp Room 01 164
LON 07_04_DCIM 02 164 - -
LON 07_04_DCIM 01 164 - -
LON 07_05_Coaoling unit 01 164
LON 07_05_Cooling unit 02 164 - -
LON 07_05_Cooling unit 03 164 - -
LON 07_05_Gooling unit 04 164 -
LON 07_05_Cooling unit 05 164 - N
LON 07_05_Cooling unit 06 164 - -
LON 07_05_Corridor 01 164
LON 07_05_Corridor 02 184 - -
LON 07_05_Corridor 03 164 - -
LON 07_05_Corridor 04 164 - -
LON 07_05_Data Hall 01 175 - -
LON 07_05_Data Hall 02 175 - -
LON 07_05_Data Hall 03 175 - -
LON 07_05_DH Circulation 01 164 - -
LON 07_05_DH Circulation 02 164 -
LON 07_05_DH Circulation 03 164 - -
LON 07_05_DH Circulation 04 164 - -
LON 07_05_DH Circulation 05 164 - -
LON 07_05_DH Circulation 06 164 - -
LON 07_05_DH Circulation 07 164 - -
LON 07_05_DH Circulation 08 164 - -
LON 07_05_DH Circulation 09 164 - -
LON 07_05_DH Circulation 10 164 - -
LON 07_05_Lobby 01 164 -
LON 07_05_Office 01 104 - -
LON 07_05_Office 01 Perimeter 01 104 -
LON 07_05_Office 01 Perimeter 02 104 -
LON 07_05_Stairs 01 164 -
LON 07_05_Stairs 02 164 -
LON 07_05_Stairs 03 184 -
LON 07_05_Stairs 04 164 -
LON 07_05_Store 01 164 -
LON 07_05_Store 02 164 -
LON 07_05_Store 03 184 -

Ing & targeting with alarms for out-of-range values for this HVAC system | YES

The spaces in the buil
solar gains in summer

ing should have appropriate passive control measures to limit

Floor area [nr]

Technical Data Sheet (Actual vs. Notional Building)

Building Global Parameters Building Use

Actual _ Notional % Area Building Type
39294.6 39204.6 :

External area [m?]

348202 34820.2 (salrEn

Weather

Infiltration [m*hm@ S50Fa]
Average conductance [W/K]
Average U-value [Wim?K]

Alpha value® [3]

5 S ang TINKIr 1
LON LON 2 Difiohs ahd Workahop Bushvews LTI
L0 L it st Spacl Il G
831 3._33 10423.3
0.24 0.3
25.32 10

* Percontage of e bulkding's averagn Meal ranstor coattoiont whioh bs dug Io thormal bedging

Energy Consumption by End Use [kWh/m?]

Actual ___ Notiona
Heating 0.64 0.22
Cooling 150.28 274.07
Auxiliary 5454 59.13
Lighting 22.33 23.41
Hot watar 015 0.14
Equipment* 1288.36 1298.36
TOTAL™ 227.94 362.97

ad by equipment doas o count scwands the tofal lor consumption or cakuialing emissions.
ol ary elocirical enargy dispiaced by CHF generaiors. f apolicabie

Energy Production by Technology [kWh/m®]

Actual Notional
Photovoltaic systems [1] 0
Wind turbinas 0 o
CHP generalors 4] 0
Solar thermal systems 1] 0
Displaced electricity o 0

Energy & CO, Emissions Summary

* Standard shown is for all types =12 KW oulput, except absorpfion and gas engine heat pumps.

* Limiting SFP may be increased by the amounts specified in the Approved Documents if the installation includes particular companents.

2- CHW Admin Block BelLean

This system 3.08 9.96 1

Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [W/{l/s)] | HR efficiency
0 0.76

. W o
Standard value | 2.57 N/A NiA 24 N/A

[ves

ing & ing with alarms for out-of-range values for this HVAC sysiem

* Standard shown s for all lypes =12 KW oulpul, except absorplion and gas engine heat pumps.

* Limiting SFP may be increasad by the amounts specified in the Approved Documents if the installation includes particular compeonents.

“No HWS in project, or hot water is provided by HVAC system”

Zone-level mechanical ventilation, exhaust, and terminal units

ID | System type in the Approved D¢

Local supply or extract ventilation units

Zonal supply syslem where the fan is remote from the zone

Zonal extract system where the fan is remote from the zone

Zonal balanced supply and extract ventilation systern

Local balanced supply and exiract venfilation units

Other local ventilation units

Fan assi terminal variable air volume units

Fan coil units

—lx|e|mmio|o|m|=

Kitchen extract with the fan remote from the zone and a grease filter

NE: Limiting SFP may be increased by the amounts specified in the Approved Documents if the installation includes parficular companants.

Zone name SFP [Wi(lis)] HR efficiency
IDof systemtype |[A |B |C |D |E |F |G |H |I
Standard value (0.3 |11 |05 |23 |2 05 (05 |04 [1 Zone | Standard
LON 07_00_Data_Circulation - - - - - - - 03 |- - MNeA
LON 07_00_Data_Circulation - - - - - - - 0.3 MNFA

Zone Solar gain limit exceeded? (%) | Internal blinds used?
LON 07_00_Data_Circulation N/A NiA
LON 07_00_Data_Circulation /A N/A
LON 07_00_Data_Circulation MNiA N/A
LON 07_00_Data_Circulation MM NIA
LON 07_00_Data_Circulation A N/A
LON 07_00_Data_Circulation 01 /A N/A
LON 07_00_Data_Circulation 01 NiA N/A
LON 07_00_Data_Circulation 01 /A N/A
LON 07_00_Data_Circulation 01 N/A N/A
LON 07_00_Entrance Lobby 01 YES (+52%) NO
LON 07_00_Manager Office 01 MN/A N/A
LON 07_00_Meeting R 01 NO [-23.7%) NO
LON 07_00_Security Eqp Room 01 N/A NIA
LON 07_00_Security Office 01 /A N/A
LON 07_00_Stairs 01 N/A N/A
LON 07_00_Stairs 02 NIA NIA
LON 07_01_Cooling unit 01 MN/A /A
LON 07_01_Gooling unit 02 MN/A NIA
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Zone Solar gain limit exceeded? (%) | Internal blinds used?
LON 07_01_Cooling unit 03 NIA NIA
LON 07_01_Cooling unit 04 M/A A
LON 07_01_Cooling unit 05 N/A N/A
LON 07_01_Gooling unit 06 N/A NIA
LON 07_01_Data Hall 01 /A /A
LON 07_01_Data Hall 02 N/A NIA
LOM 07_01_Data Hall 03 N/A NA
LON 07_01_DH Circulation 01 N/A /A
LON 07_01_DH Circulation 02 MN/A NIA
LON 07_01_DH Circulation 03 MM N/A
LON 07_01_DH Circulation 04 /A /A
LON 07_01_DH Circulation 05 MN/A NIA
LON 07_01_DH Circulation 06 MNis N/A
LON 07_01_DH Circulation 07 N/A N/A
LON 07_01_DH Circulation 08 N/A NiA
LON 07_01_DH Circulation 09 MN/A N/A
LON 07_01_DH Circulation 10 MN/A N/A
LON 07_01_Office 01 YES (+275.8%) NO
LON 07_01_Office 01 Perimeter 01 NO (-1 NO
LON 07_01_Office 01 Perimeter 02 MO (-4.1%) NO
LON 07_01_Stairs 01 N/A N/A

Actual Notional
Heating + cooling demand [MJ/m’] 449572 457211
Primary energy [kWhee/m’] 38592 534.85
Total emissions [kg/mi] 30.75 48.95

HVAC Systems Performance

System Type Heat dem | Cool dem | Heat con | Cool con | Aux con | Heat Cool Heat gen | Cool gen
MJ/m2 MJim2 KWhim2 | kWh/m2 |[kWh/m2 | SSEEF |SSEER | SEFF SEER
[ST] Fan coil systems, [HS] GSHP/WSHP, [HFT] Electricity, [CFT] Electricity
Actual 100.7 245.2 10.1 B.3 324 2.78 B.3 3.09 9.96
Notional | 7.8 3108 0.8 18.6 26 2.78 4.63
[ST] Fan coil systems, [HS] GSHP/WSHP, [HFT] Electricity, [CFT] Electricity
Actual 0.7 53867 0.1 180.3 &3.4 2.78 8.3 3.09 9.96
Notional | 2.1 5479 .4 0.2 286 5.4 278 4.63 -
[ST] Mo Heating or Cooling
Actual 0 0 0 0 1] 0 0 ] 0
Motional |0 0 0 1] [} 0 0 o
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Outlined Component BRUKL — Be Lean (LON08)

General lighting and display lighting General luminaire Display light source
Zone name Efficacy [Im/W] Efficacy [Im/W] | Power density [Wim"]
Address: Street Address, London, Postcode Standard value | 95 80 0.3
Foundation area [m']: 3697.53 LONE_L01_Stairecore_01 140 - =
LONE LO1_Lobby 01 140 - .
LONS LO1_Circulation 04 140 - -
The CO. emission and primary energy rates of the building must not exceed the targets LONB_LO1_Staircore_02 140 - -
LONE L01_Lobby 02 140 . -
LONS_L03_Office_01 140 - B
Target CO. emission rate (TER), kgCO./mannum 40.69 LONg _L03_Staircore_01 140 . B
Building CO. rate (BER), kgCO./miannum 26.37 LONE L03_Lobby 01 140 - -
Target primary energy rate (TPER), kWh./m‘annum 44427 LONE_L03 Staircore_02 140 - -
Building primary energy rate (BPER), kWh.</m‘annum 287.46 LONB_L03_Lobby_02 140 - -
Do the building's emission and primary energy rates exceed the targets? BER =< TER | BPER =< TPER LONS L03 PlantRoom 01 140 - -
LONE_L05_Office_01 140 - -
LONE_L05_Staircore_01 140 - -
The performance of the building fabric and fixed building services should achieve LONS_LOS_Lobby_ 01 140 : -
reasonable overall standards of energy efficiency tg:g—tgi—fi‘;?fz-m ::i
Fabric element Ustinit | Uscae | Urcare | First surface with value LONB_LOS_PlantRoom_¢1 140 - -
Walls* 0.26 | 0.18 |0.18 | L0O000002:Surf[0] LONS L0 Office 01 140 - -
Floors 018 | 0.15 | 0.15 | L0000002:Surf(3] LONS 106 Stairoors_Di 120 - -
- - LONE LO&_Lobby 01 140 - -
Pitched roofs 0.16 |- - No pitched roofs in building LONE_L06_Staircore._ 02 140 N N
Flat roofs 0.18 | 0.15 | 0.15 | LOOOOOOF:Surf[6] LON8_L06_Labby_02 140 - -
Windows"* and roof windows 1.8 1.4 1.4 L0000002:Surf[1] LONS_LO&_Plant/Switch 140 - -
Rooflights*** 2.2 - - No roof lights in building LONS_L00_Office_Lobby 140 - -
Personnel doors™ 1.6 No personnel doors in building LONE LOO_Plant_Room 140 - -
Vehicle access & similar large doors 1.3 - No vehicle access doors in building LON& L01_DataHall 01 179 - -
High usage entrance doors 3 - No high usage entrance doors in building LONB_L01_DataHall_02 179 - -
Usame= Limiting area-weighted average U-values [W/{mK)] Uicae= Calculated maximum individual element U-values [W/mK)] LONE L04_ Office_01 140
Ua.csto = Calculated area-weighted average U-valuas [Wi{mK)] ) 7 LONB_L04_Circulation_01 140 N N
* Automatic U-value check by the tool does not apply 1o curtain walls whase limiting standard is similar to that for windows.
** Display windows and similar glazing are excluded from tho U-valua chock ** VValuos for roaflights refer ta the horizontal position LONS_L04_Circulation_ 02 140 - -
* For fire doors, imiting U-value is 1.8 Wim'K LONE L04 Circulation 03 140
INB: Meither roof ventilators (inc. smoke vents) nor swimming pool basins are modeled or checked against the limiting standards by the tool LON8_L04_CoolingUnits_01 140 R N
[air ility [ Limiting standard [ This building | tg:?tg:fg::::"gﬂ:;:f g; :‘: - -
‘ m*(h.m?) at 50 Pa ‘ 8 ‘ 3 | LON87L047000|\2UNIQ,04 140 - -
Building services LONB_L04_Staircore_ 01 140 - -
For detalls on the standard values listed below, system-specilic guld, and additional I y requl LONS_LO4_Lobby 01 140 . -
refer to the Approved Documents. LONS_Lo4_Circulation_ 04 140 - -
— - - LONB_L04_Staircore_02 140 - -
| Whole building lighting ing & targ with alarms for out-of-range values | YES | LONE L04_Lobby_02 T80 . §
| Whole building electric power factor achieved by power factor correction | =0.95 | LONS L04_DataHall_01 179 - R
LONB_L04_DataHall_02 179 - -
1- Electric Heaters LON8_LD2_Office_01 140
Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [W/{l/s)] | HR efficiency
This system - 0.2 . - The spaces il ing should have appropriate passive control measures to li
Standard value | N/A N/A /A MN/A N/A solar gal
A i ing & targeting with alarms for out-of-range values for this HVAC system | NO
Zone Solar gain limit exceeded? (%) | Internal blinds used?
2- CHW (Data Hall) BeLean LONE LOO MMR_Room MN/A /A
Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [W/(lis)] | HR efficiency LONE_LO0_POE NiA N/A
This system 3.09 9.96 0 0.85 0.76 LONE_LOO_Office_01 YES (+60.1%) YES
ard value | 2.5° 55" A o WA LONE_L00_Office_02 N/A _ /A
- " n " N LONE_LO1_Office_01 YES (+35.1%) YES
A ing & g with alarms for out-of-range values for this HYAC system [ YES LONB L07_CoolingUnits 01 A Wi
* Standard shown is for all types =12 kW oulput, except absorption and gas engine heat pumps. LON8_LD1_GCoolingUnits_02 N/A N/A
** Standiard shown |s for water-to-water chillers ==1500 KW, For chillers 400-1429 kW, limiting SEER s 6. For chillers <400 kW, limiting LONS_L07_Coolingnits,_03 NiA NiA
SEER s 5. ' ' LONE_L01_CoolingUnits_04 A /A
* Limiting SFP may ba increasaed by tha amounts specifiad in the D it thwe i includes particular componants, LONS_L 03_Offica_01 YES 1%) YES
LONE L03 PlantRoom 01 MN/A /A
3. GHW (Admin Block) BeLean LONB_L05_Office_01 YES {+35.1%) YES
- LONE_LO5_PlantRoom_01 [ N4
i Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [W/(l/s)] | HR efficiency LONB 0B Office 01 NO (48 5% YES
This system | 3.09 9.96 0 1.26 0.76 LON8,_L06_PlantSwitch A T
Standard value | 2.5" N/A NiA 20 N/A LONE L00_Office_Lobby YES (+79.8%) YES
A ic monitoring & targeting with alarms for out-of-range values for this HVAC sy | YES LONS_LOO_Plant_Room NiA NiA
* Standard shown is for all types =12 kW oulput. except absorption and gas engine heat pumps. LONE_L01_DataHall_01 N/ NiA
LONE_L01_DataMall_02 N/A A
* Limiting SFF may be increased by the amounts specified in the Approved Documents if the installation includes particular companents. LONB_L04_Office_01 YES (+35.1%) YES
LONE_Lo4_CoolingUnits_ 01 M/A NiA
“Mo HWS in project, or hot water is provided by HVAC system” LONE_L04_CoolingUnits_ 02 NiA NiA
LONS_L04_GoalingUnits_ 03 N/A NIA
Zone-level | ventilation, exhaust, and terminal units LONB _L04 ConlingUnits_04 A A
ID | System type in the Approved D LONS_L04_DataHall_ 01 /A /A
Local supply or extract ventilation units LONg_L04_DataHall_02 /A NIA

Zonal supply system where the fan is remote from the zone

Zonal extract system where the fan is remote from the zone

Zonal balanced supply and extract ventilation system

Local balanced supply and extract ventilation units

Other local ventilation units

Fan assisted terminal variable air volume units

Paga 5of 8
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Fan coll units Zone Solar galn limit exceeded? (%) | Internal blinds used?
LONE_L02_Gifice_01 YES (+35.1%) YES
Kitchen extract with the fan remote from the zona and a graase filtar LON8_L02_CoolingUnits_01 NA NiA
NE: Limiting SFP may be increased by the amounts specilied in the Approved Documents if the installation includes particular compongnts LONE_L0Z_CoolingUnits_ 02 N/A NiA
LON8_Lo2_CoolingUnits_ 03 MN/A NiA
Zone name SFP [Wi(ls)] HR efficiency LONE_L02_CoolingUnits_ 04 /A A
1D of sy type [ A B C D E F H I LONB_L02_DataHall_ 01 NiA N/A
Standard value | 0.3 (1.1 |05 |23 |2 05 |05 |04 |1 Zone ] Standard LONE L02_DataHall 02 MN/A NA

LONE_L0G_MMRA_Room - 0a |- [- [na

Building Global Parameters Building Use

Actual Notional % Area Building T
Floor area [ 25882.7 256882.7 tailF
External area [m7] 204673 204673
Weather LON LON M
Infiltration [m*hrm*@ 50Pa] 3 3
Average conductance [W/K] 7247.78 5987.37
Average U-value [Wim*K]  0.35 0.29
Alpha value® [%] 25 10
* Parcirkige ol 1 buldirg's averags beal Farssar cosficind whieh is dus bo thenmal brdgng

96

Energy Consumption by End Use [kWh/m’]

Actual Motional
Heating 5.04 1.7
Cooling 12537 22864
Auxiliary 51.2 50,13
Lighting 122 20.84
Hot watar 1.06 0.96
Equipmeant® 1093.64 1093.64
TOTAL™ 194.87

end By soupmant

* e = nom coumt scwnr the il for conmsmatia
** Total is et ol any siecinca svermy disinced by SHP generabors, d appicabls

Energy Production by Technology [kWh/m’]

Actual Motional
Photovoltaic systems 1] 0.88
Wind turbines o 0
CHF generators 1] o
Solar thermal systems [} 0
Displaced electricit o

Actual Motional
Heating + cooling demand [MUim?] 380208 3821.11
Primary energy [kWhe, /i) 287.46 444,27
Total emissions [kg/m’] 26.37 40.69

HVAC Systems Performance

System Type Heat dem | Cool dem | Heat con | Cool con | Aux con | Heat Cool Heat gen | Cool gen
MJim2 MJim2 KWhim2 | kWh'm2 | kWh/m2 | SSEEF | SSEER | SEFF SEER

[ST] Central heating using water: radiators, [HS] Direct or storage electric heater, [HFT] Electricity, [CFT] Electricity
Actual 47.3 0 14.7 0 5 0.89 a 1 0
Notional | 59.6 0 11.7 0 2.4 1.41 0 - —

[ST] Variable refrigerant flow, [HS] ASHP, [HFT] Electricity, [CFT] Electricity
Actual 2315 92.8 23.1 3.7 10 2.78 6.92 3.09 .96
Notional |21 148.6 0.2 k] 15.6 2.78 4.53 - -

[ST] Fan coil systems, [HS] ASHP, [HFT] Electricity, [CFT] Electricity
Actual a 51411 0 171 67.4 2.78 8.35 3.09 9.96
Notional |0 5194 9 0 16 65.5 2.78 4.63 - -
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Outlined Component BRUKL — Be Lean (Innovation Hub)

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

| ces | Actual Motional 9% Area Building Type
L. Lo - solar gains In summer i
Administrative information J Floor area (] 1EEH 1807 !
P . e i External area [m?] 3703.8 3738
Building Details Certification tool Zone Solar gain limit exceeded? (%) | Internal blinds used? Weather "LON LON = :
Address: Calculation engine: Apache Inn Hub_00_Water Tanks N/A MN/A Infiltration [m¥hnv@ 50Pa] 3 3 g
IC?'::”“‘:" anlginle:ersiun:- 7.0 \2:3 Virtual & . Inn Hub 00 BOH N/A N/A Average conductance [W/K] 1384.38  1452.02 s
interface to calculation engine: irtual Environment —_— o cidanti nstitutions: Hespl
Certifi ) . Inn Hub_00_Cale NO (-44.2%) NO Average U-value [Wim'K] _ 0.38 0.39 il Instutions: Fcs oo
ertifier details Interface to calculation engine version: 7.0.26 Alpha value® [%)] 26.42 10 ot EHes
N . : & and Col s
Name: Cundall BRUKL compliance module version: v6.1..1 * Pavcurtage of s bullig s sverag e Taneder coottoions wh = s fa thormsl bedging Seaure niial Institutic
Telephone number: 020 7438 1600
Address: One Carter Ln, Loendon, EC4V 5EY
Foundation area [m’]: 235.8 Page 4of 7
. ____________________________________________________________________________________________|]
The CO;emission and primary energy rates of the building must not exceed the targets "
Zone Solar gain limit exceeded? (%) | Internal blinds used?
Target CO. emission raie (TER), kgCO./miannum 3.84 Inn Hub_00_Life Safety Electrical Room MN/A N/A
Building CO; emission rate (BER}, kgCO./miannum 3.64 Inn Hub_00_Main Electrical Room MN/A N/A "
Target primary energy rate (TPER), kWh.¢/mtannum 41.49 Inn Hub_00_Reception NO (-64.9%) NO
Building primary energy rate (BPER), kWheg/miannum 38.96 Inn Hub_00_TBC N/A N/A Energy Consumption by End Use [kwh_.‘mz]
Do the building’s emissicn and primary energy rates exceed the targets? BER =< TER 1 BPER =< TPER Inn Hub 01 Lab 1 NO (-70.6%) NO
P Actual Notional
Inn Hub_01_Lab 2 NO (-65.6%) NO Heating 719 3
The performance of the building fabric and fixed building services should achieve Inn Hub_01_Lab 3 NOQ {-67.4%) NO Gooling 2.33 343
reasonable overall standards of energy efficiency Inn Hub_01_Lab 4 NG (-40.1%) NO Ausiliary 7.55 753
Inn Hub_01_WC N/A N/A Lighting 8 12.27
Fabric element Ua-timit | Us-caie | Uicae | First surface with value Inn Hub 01 WG N/A N/A Hot water 1.08 0.78
Walls* 0.26 | 0.18 | 0.18 | NN0O00OOO:Surf[0] Inn Hub_OQ_Lab 1 NO (-67%) NO Equipment” 30.38 30,38
Floors 0.18 | 0.15 | 0.15 | NNO00ODO:Surf[2] ™ Hub7027Lah 2 - NO TOTAL™ 26.15 28.01
Eronen 2ot 018 - - Moouhed ke nbaiding 02 e ey v . e T
Flat roofs 018 |0.15 | 0.15 | NN000O1E:Surf(2] Inn Hub 02 Lab 3 NO
Windows™" and roof windows 16 |146 |16 | NNDOOO13:Surf2] Inn Hub 02 Lab 4 NO Energy Production by Technology [KWh/m?]
Rooflights*** 22 |- - No roof lights in building Inn Hub_02 WC N/A
Personnel doors” 16 |16 |18 | NN0OD0013:Surf{0] Inn Hub_02_WC N/A Actual i
Vehicle access & similar large doors 13 |- - No vehicle access doors in building Inn Hub_03_Lab 1 NO Phatovoltaic systems o 0
High usage entrance doors 3 - - No high usage entrance doors in building Inn Hub_03 Lab 2 NO Wind turbines o o
U'sLinis= Limiting area-weighted average U-valuas [Wi{mK)] Usese= Caleulated maximum individusl slement U-values [W/(mK)] — CHP generators 0 ]
Usue = Calculated area-weighted average U-values [W/(m'K)] Inn Hub_03_Lab 3 NO Solar thermal systems 0 )
* Automatic U-valus check by the 6ol doss not apply 16 curtain walls whose limiting standard is similar to that for windows. = —
- lsptay and simbar glaing o tha Lralue chock, | Vakos fo rooflghts el o the horizontalposion. Inn Hub_03_Lab 4 NO Displaced electricity 0 [
* For fire dors, limiting U-value s 1.8 Wim'K Inn Hub_03_WC N/A
NB: Nlther roof vantitators (inc. smoke vents) nor swimming pool basins are modlled or checksd against the limiting standards by the tool.
Inn Hub 03 WC NiA Energy & CO, Emissions Summary
[ Air permeabil [ Limiting standard [ This building | Inn Hub_04_Ace WC N/A N/A
[me(n.me) at 50 Pa [s [3 | Inn Hub_04_Lecture Hall 1 NO (-60.4%) NO __Actual Notional
T Heating + cooling demand [MJ/m™] 110,74 97.18
I Inn H 4_W N/A N/A = 5 - —
Building services ub_04_WC Primary energy kW] 38.95 41.48
For delalls on the standard values listed below, system-specific and o Yy Total amissions [ka/m’] 3.64 3.84
refer to the Approved Documents. . X
[ Whale building lighting ic monitoring & ing with alarms for out-of-range values | YES |

| Whale building electric power factor achieved by power factor correction [ s0.05 |

1- GHW Admin Block with Chiller BeLean

Heating Cooling efficiency | Radiant effi SFP [Wi(l/s)] y
Toie systen 5,00 _ 5 ; . HVAC Systems Performance
Standard value| 2.5° 45 [ 2 MNIA System Type Heat dem | Cool dem | Heat con | Cool con | Aux con Heat gen | Cool gen
ic monitoring & targeting with alarms for out-of-range values for this HVAC system | YES MJ/m2 kWh/m2 | kWh/m2 |kWh/m2 |SSEEF SEFF SEER
* Standard shown is for all types =12 KW output, except absorption and gas engine heat pumps. [ST] Fan coil systems, [HS] GSHP/WSHP, [HFI’] Electricity, [CFI’] Electricity
** Standard shown is for air-cooled chillers =400 kW. For chilers <d00 kW, limiling SEER is 4 Actual 116.4 652.8 11.6 3.8 12.2 2.78 4.63 3.09 5.79
° Limiting SFP may be incraased by the amounts specilied in the Approved O it if the includes particular Notional 64.8 92.4 6.5 5.5 12.2 2.78 4.63 — —
[ST] No Heating or Cooling
“No HWS in praject, or hot water is provided by HVAC system” Actual 0 0 0 0 0 0 0 0 0
Zone-level mechanical ventilation, exhaust, and terminal units Notional 0 0 0 0 0 0 0 I —

ID | System type in the Approved Dy

Local supply of extract ventilation units

Zonal supply system where the fan is remote frem the zone

Zonal extract system where the fan is remote from the zone

Zonal balanced supply and extract ventilation system

Local balanced supply and extract ventilation units

Other local ventilation units

Fan assisted terminal variable air volume units

Fan coil units

Kitchen extract with the fan remote from the zone and a grease filter
NE: Limiting SFP may be increased by the amounts specified in the Approved Documents if the installation includes particular components

—|lT|o|mmo|o|m|>

Zone name SFP [Wi{lis)] .
IDofsystemtype|A [B _[C [D |E |[F |G [H |1 HA efficiency

Standard value (03 |11 |05 |23 |2 05 |05 1 Zone | Standard

Inn Hub_00_Water Tanks - - - - - - 2 = - N/A

Inn Hub_00_BOH - - - - - - - - N/A

Inn Hub_00_Cafe - - NA

Inn Hub_00_Life Safety Electrical Rogm - - B B - - - N/A

Inn Hub_00_Main Electrical Room - - - - - - - - NYA

Inn Hub_00_Reception - - - - - - - - NYA

Inn Hub_00_TBC - - - - - - - B NA

Inn Hub_01_Lab 1 - - - - - - - - A

Inn Hub 01 _Lab2 - - - - - . - - NFA

Inn Hub 01 Lab3 - - - - - - - - YA

InnHub 01 _Lab 4 - - - - - - - VA

Inn Hub_01_WC - - - - - - - . A

Inn Hub_01_WC - - - - - - - - NYA

Inn Hub_02_Lab 1 - - - - - - - VA

Document Ref. LONUX-CDL-ZZ-XX-RP-Z-00002 52



Hayes Digital Park Data Centre Campus, Building LONG6 - Energy and Sustainability Statement

CUNDALL

Appendices D — Outlined Component
BRUKL — Be Green

Outlined Component BRUKL — Be Green (LONO7)

Ad strative information
Building Details Certification tool
Address: Calculation engine: Apache

Calculation engine version: 7.0.26
Interface to calculation engine: |ES Virtual Environment
Certifier details Interface to calculation engine version: 7.0.26
Name: Cundall BRUKL compliance module version: vé.1.e.1
Telephone number: 020 7438 1600
Address: One Carter Ln, London, EC4V 5EY
Foundation area [m’]: 4362.81

The CO:emission and primary energy rates of the building must not exceed the targets

Target CO. emission rate (TER), kgCO/miannum 48.95

Building CO, emission rate (BER), kgCO./nannum 305

Target primary energy rate (TPER), kWh./mannum 534.84

Building primary energy rate (EPER), kWhe/miannum 33311

Do the building's emission and primary energy rates exceed the largels? BER =< TER | BPER =< TPER

The performance of the building fabric and fixed building services should achieve

reasonable overall standards of energy efficiency

Fabric element Us-timit | Uscwe | Ukene | First surface with value
Walls* 026 | 079 |0.26 | LNOO0261:Surf[1]

Floors 0.18 | 0,97 | 0.22 | LNOQO261:Surf[4]

Pitched roofs 0.16 |- - No pitehed reofs in building

Flat roofs 018 | 015 |018 | LNOoO1F2:Surf1]

Windows"* and roof windows 1.8 142 |16 LMNOGO1CE:Suri[0]

Rooflights*** 2.2 - - No raof lights in building

Personnel doors® 1.6 1.4 1.6 LMN000156:Sur[2]

Vehicle access & similar large doars 1.3 - - No vehicle access doors in building
High usage entrance doors 3 - - No high usage entrance doors in builging
Ussew= Limiting ares-weighted avarage U-vaues [Wi(mK)] U= Caloulated marimum indivicual alement U-valuss [W/m k]

U cue m Catloulated area-weighted avcage Uvaluss [Wij K]
iomatic U-valus check oy s ool doss not apply ta curialm walls whose imiling standard fs similar 1o et for windaws.

platy windows ar glazing ars excluded Irom she U-value chack == Values for roaflights reter to tnp horizontal pasition.
* For ira doars, limtng U-vakue i 1.8 Wim'K

NE: Nesther a0l wesnilaons fine. smoke verts] nor swirming pool bissins are modelled or chesked against the liling standaids by the ool

[ Air permeability [ Limiting standard | This building |
[ me(h.me) at 50 Pa [s |E |

Building services

For details on the standard values listed below, system-specific guid and additi g v

refer to the Approved Documents.
| Whole building lighting ic monitoring & targeting with alarms for out-of-range values | YES I
| Whole building eleciric power facior achieved by power facior correction | =0.95 |

1- CHW (Data Hall) BeGreen
Heating y | Cooling y [ Radiant y | SFP [Wi(lis)] | HR
This system 5.79 9.96 0 1 0.76
Standard value | 2.5 N/A IN/A 28 N/A
monltoring & with alarms for out-ol-range values for this HVAC system | YES

* Standard shown is for all iypes =12 KW oulpul, except absorption and gas enging heat pumps.

* Limiting SFP may be increased by the ameounts specified in the Approved Documents if the instaliation inciudes particular companents.

2- CHW Admin Block BeGraen

Heating Cooling Radiant effi SFP [W/{l/s)] | HR
This system 5.79 9,96 [ 1 0.76
Standard value | 2.5° NiA NiA 20 N:A
A ic monitoring & targeting with alarms for out-of-range values for this HVAC system | YES
* Standard shown is for all lypes =12 kW oulpul, except absorplion and gas enging heal pumps:

* Limiting SFP may be increasad by the amounts spacified in the Approved Di ts il the i includes particular

“No HWS in project, or hot water is provided by HVAC system”

Zone-level mechanical ventilation, exhaust, and terminal units
ID | System type in the Approved D
Local supply or extract ventilation units
Zonal supply system where the fan is remote from the zone
Zonal extract system where the fan is remaote from the zone
Zonal balanced supply and extract ventilation system
Local balanced supply and extract ventilation units
Other local ventilation units
Fan assisted terminal variable air volume units
Fan coil units
Kitchen extract with the fan remote from the zone and a grease filter
NE: Limiting SFP may be increased by the emounts specifiad in the Approved Di ts if the includes particular components.

—|lz|@(mm|io|O|w|>

Zonhe name SFP [Wi(lis)]
IDotsystemtype|A |B _|C |D [E |F |G |H
Standard value | 0.3 [1.1 |05 |23 |2 05 |05 (04 |1 Zone | Standard
LOM 07 00 Data Circulation - - - - - - 03 |- - M/A
LON 07_00_Data_Circulation - - - - - - - 03 |- - N/A

HR ¥

General lighting and display lighting General luminaire Display light source

Zone name Efficacy [Im/W] Efficacy [Im/W] | Power density [Wim’]
value | 95 80 03

LON 07_04_Store 03 164
LON 07_04_Store 04 164 . B
LON 07_04_Tailets 02 140 B B
LON 07_04_Tailats 01 140
LON 07_04 ACCWC 01 140 - -
LON 07_04_Circulation 05 164 - R
LON 07_04_Security Eqp Room 01 164
LON 07 _04_DCIM 02 164 . -
LON 07_04_DCIM 01 164 - -
LON 07 05 Cooling unit 01 164
LON 07_05_Cooling unit 02 164 - R
LON 07_05_Cooling unit 03 164 - -
LON 07_05_Cooling unit 04 164 -
LON 07_05_Cooling unit 05 164 - -
LON 07_05_Gooling unit 06 164 - -
LON 07_05_GCorridor 01 164 - -
LON 07_05_Gorrider 02 164 - B
LON 07_05_GCorridor 03 164 - -
LON 07_05_Corridor 04 164 - -
LON 07_05_Data Hall 01 175 - -
LON 07_05_Data Hall 02 175 - -
LON 07_05_Data Hall 03 175 - .
LON 07_05_DH Circulation 01 164 - B
LON 07_05_DH Circulation 02 164 - -
LON 07_05_DH Circulation 03 164 - -
LON 07_05_DH Circulation 04 164 - -
LON 07_05_DH Circulation 05 164 - -
LON 07_05_DH Circulation 06 164 - -
LON 07_05_DH Circulation 07 164 - -
LON 07_05_DH Circulation 08 164 - -
LON 07_05_DH Circulation 0% 164 . -
LON 07_05_DH Circulation 10 164 - -
LON 07_05_Lobby 01 164 - -
LON 07_05_Office 01 104 - R
LON 07_05_Office 01 Perimeter 01 104 - -
LON 07 05 Office 01 Perimeter 02 104 - -
LON 07_05_Stairs 01 164 - -
LON 07_05_Stairs 02 164 - -
LON 07_05_Stairs 03 164 - -
LON 07_05_Stairs 04 164 - -
LON 07_05_Store 01 164 - R
LON 07_05_Stors 02 164 B R
LON 07_05_Store 03 164 - -

The spaces in the b
solar gains in summer

¢ should have appropriate passive control measures to limit

Zone Solar gain limit exceeded? (%) | Internal blinds used?
LON 07_00_Data_Circulation MN/A NiA
LON 07_00_Data_Circulation MNiA MNiA
LON 07_00_Data_Circulation MN/A M/A
LOM 07_00 Data_ Circulation MNiA M/A
LON 07_00_Data_Circulation MNiA MNiA
LON 07_00_Data_Circulation 01 MN/A M/A
LOM 07_00_Data_Circulation 01 MNiA M/A
LON 07_00_Data_Circulation 01 /A NiA
LON 07_00_Data_Circulation 01 MN/A M/A
LOMN 07_00_Entrance Lobby 01 YES (+52%) NO
LON 07_00_Manager Office 01 MNrA M/A
LON 07_00_Meeting Rm 01 NO (-23.7%) MO
LON 07_00_Security Eqp Reom 01 MNiA M/A
LON 07_00_Security Office 01 NA MA
LON 07_00_Stairs 01 N/A MiA
LOM 07_00_Stairs 02 MNiA M/A
LON 07_01_Cooling unit 01 MNA M/A
LON 67_01_Gooling unit 02 NiA NiA

Paga 13 of 18
|

Zone Solar gain limit exceeded? (%) | Internal blinds used?
LON 07_01_Cooling unit 03 N/A N/A
LON 07_01_Cooling unit 04 MrA N/A
LON 07_01_Cooling unit 05 /A N/A
LON 07_01_Cooling unit 05 N/A N/A
LON 07_01_Data Hall 01 MNiA MiA
LON 07_01_Data Hall 02 MN/A N/A
LON 07_01_Data Hall 03 N/A N/A
LON 07_01_DH Circulation 01 M/A /A
LON 07_01_DH Circulation 02 /A N/A
LON 07_01_DH Girculation 03 NiA NiA
LON 07_01_DH Circulation 04 M/A M/A
LON 07_01_DH Circulation 05 /A N/A
LON 07_01_DH Girculation 06 NA NiA
LON 07_01_DH Circulation 07 MA MiA
LON 07_01_DH Circulation 08 NiA
LON 07_01_DH Circulation 09 NiA
LON 07_01_DH Circulation 10 N/A
LON 07_01_Office 01 NO
LON 07_01_0Office 01 Perimater 01 NO
LON 07_01_Office 01 Perimeter 02 NO

Technical Data Sheet (Actual vs. Notional Building)

Building Global Paramete Building Use

Actual Motional % Area Building Type
Floor area [rr] 39294.6 39254.6 JetailFinancial and Professio
External area [m?] 34820.2 348202 AR oD 2ales/Drinking Establishme
Weather LON LON 3 g
Infiltration [m*hn?@ 50Pa] 3 3 o : h N
Average conduclance [W/K] 8313.38 10423.3
Average U-value WimPK] 0,24 0.3
Alpha value® [%] 25.32 10

* Percentage ol e bulding's averagn heal Tanstar coaticlen: which ks du 1o tharmal bridging

85 Others: Miscellaneous 24hr Activities

Actual
Heating 0.34
Gooling 15028
Auxiliary 54.54 59.13
Lighting 23 0 29.41
Hot water 0.08 0.14
Equipment” 1298.36 1298.36
TOTAL™ 227.57 362.97

* Enargy usad by SqUEHENE ooz o count sewairds 1he fial S consumeson of eakuiating smisskas
™ Toal is e of any electrical aeargy dispinced by CHP gansratan. i apgiicalde

Energy Production by Technology [kWh/m?]

Actual Notional
Photovoltaic systems 1.53 ]
Wind turbines 0 0
CHP gensratars Q 0
Solar thermal systems 1] 0
Displaced electricity 1.53 [

Energy & CO, Emissions Summary

Actual Notional
Heating + cooling demand [MJ/im’] 4495.72 457211
Primary energy [KWhe:/m'] 333.11 534.85
Tolal emissions [kg/m’] 30.5 48.95

HVAC Systems Performance
Heat dem | Cool dem | Heat con | Cool con | Aux con

Cool gen

System Type
MJ/m2 MJ/m2 kWh/m2_ | kWh/m2 SEER

[ST] Fan coil systems, [HS] GSHP/WSHP, [HFT] Electricity, [CFT] Electricity

Actual 100.7 249.2 5.4 8.3 32.4 5.15 8.3 579 9.96

Notional |7.8 310.8 0.8 18.6 26 2.78 4.63
[ST] Fan coil systems, [HS] GSHP/WSHP, [HFT] Electricity, [CFT] Electricity

Actual 0.7 5386.7 0 180.3 63.4 5.15 8.3 5.79 9.96

Notional | 2.1 5479.4 0.2 328.6 69.4 2.78 4.63 e -
[ST] No Heating or Cooling

Actual 0 0 0 0 0 Q 0 0 0

Notional |0 0 0 0 0 4] 0
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CUNDALL

Outlined Component BRUKL — Be Green (LONO08)

Administrative information

Building Details Certification tool
Address: LONSB Coltda, Calculation engine: Apache
Calculation engine version: 7.0.26
Interface to calculation engine: |ES Virtual Envirenment
Certifier details Interface to calculation engine version: 7.0.26
Name: Cundall BRUKL compliance module version: v8.1.2.1
Telephone number: Phane
Address: Street Address, Lendon, Posteade
Foundation area [m’]: 3687.53

The CO:emission and primary energy rates of the building must not exceed the targets

Target CO. emission rate (TER), kgCO./mfannum 40.69

Building CO. emission rate (BER), kgCO./miannum 25.84

Targst primary anargy rata (TPER), kWhe/méannum 444 27

Building primary energy rate (BPER), kKWh./miannum 281.7

Do the building's emission and primary energy rales exceed the targels? BER =< TER | BPER =< TPER
The performance of the building fabric and fixed building services should achieve
reasonable overall standards of energy efficiency

Fabric element Usiimit | Usewe | Uicwe | First surface with value

Walls* 0.26 |08 |0.18& | L0O0000OZ:Surfl0]

Floors 018 | 015 [0.15 | LO0D0D0O2:Surf{3]

Pitched rools 0.16 - Mo pitched roofs in building

Flat roofs 0.18 | 015 [0.15 | LODODOOF:Surf6]

‘Windows™* and roof windows 1.6 1.4 1.4 LO000002:Surf[1]

Rooflights*** 22 Mo roof lights in building

Personnel doors® 1.6 Mo personnel doors in building

Wehicle access & similar large doaors 1.3 Mo vahicle access doors in building

High usage entrance doors 3 Mo high usage entrance doors in building

U Lo = Limiting area-weighisd avarags U-vakues [Wim)) Ussc = Caloulated masimum ingividual aloment U-valuss [Wim™K(]
U ca = Catloulated area-weipnted average L-values Wi K]

* Automail Li-valis check by e oo doss nat apply to curain walls whase imiting standard & similar 1o et far wingdaws.

. windows and similar glazing are excluded from the Uivalu chack = Vaiues for roafights rofer ta tho harizartal pasiion.

= For fira doars, limtng L-vake i 1.8 WK

NE: Wisither ool venlilatars finc. smoke verts) nor swimming pooi basing are medelled or checked sgans! the lmiling standards by ibe ool

[ Air permeability [ Limiting standard [ This building |
[ mésgh.me) at 50 Pa B |3 ]

Building services

For delalls on the slandard values listed below, system-spocilic guld; and additional latory I
refer to the Approved Documents.

| Whaole building lighting ic monitoring & with alarms for out-of-range values | YES |
| Whale building electric power factor achieved by power factor correction | =0.95 |

1- Electric Heaters

Heating effici Cooling efficiency | Radiant effici SFP [Wi{l's)] | HR efficiency
This system - 0.2 - -
Standard value | N/A N/A /A N/A NiA

ic monitoring & targeting with alarms for out-of-range values for this HVAC system | MO

2- CHW (Data Hall}
Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [Wi{I’s)] | HR efficiency
o

This system 5.79 9.96 } 0.85 0.76
Standard value | 2.5 6.5 INA 2° N/A
ic monitoring & ing with alarms for out-of-range values for this HVAC system | YES

* Standard shown is for all lypes =12 kW oulpul, except absorption and gas engine heat pumps.

** Standard shown I8 for water-to-water chillers ==1500 kW, Far chillars 400-1459 kW, limiting SEER is 6. For chillers <400 kW, limiting
SEER s 5.

* Limiting SFP may be increased by the amounts specifiad in the Appraved D k5 it i includes particular

3- GHW (Admin Block)

Heating y | Cooling y | Radiant effi y | SFP [Wi{l’s)] | HR efficiency
This system 5.79 9.96 0 1.26 0.76
Standard value [ 2.5° N/A N/A 24 N/A
maonitoring & with alarms for out-of-range values for this HVAC system | YES

* Standard shown is for al typas >12 kW oulput, except absorption and gas engine heat pumps.

* Limiting SFP may be incraased by the amounts speciied in the Approved Di ts it the includes particular

“No HWS in project, or hot water is provided by HVAC system”

Zone-level i ilation, exhaust, and terminal units

o

System type in the Approved Documents

Local supply or exiract ventilation units

Zonal supply system where the fan is remote from the zone

Zonal exiract system where the fan is remote from the zone

Zonal balanced supply and exiract ventilation system

Local balanced supply and extract ventilation units

Other local ventilation units

Fan assisted terminal variable air volume units

Fan coil units

Kitchen extract with the fan remote from the zone and a grease filter
NE: Limiling SFP may be increased by the amounts specilied in the Approved Documents if the installation inchudes panicular compenents

—|lT|@Mm|O|0|mo|>

Zone name SFP [Wi(lis)]
1D of system type D E F G H
Standard value | 0.3 | 1.1 |05 |23 |2 0.5 |05 |04 Zone ] Standard
LONB_LDO_MMA_Room - Tes - T Ina

HR etficiency

=
o
[+]

General lighting and display lighting inaire Display light source
Zone name Efficacy [lm/W] Efficacy [Im/W] | Power density [W/m’]
Standard value | 95 B0 0.3
LOME LO1_Stairecore 01 140 R B
LONE_L01_Lobby 01 140 - .
LONE_LO1_Circulation_04 140 - -
LOME_LO1_Staircore_02 140 - .
LONE L01_Lobby 02 140 - -
LONS_L03_ Office_01 140 - -
LONE_L03_Staircore_D1 140 - -
LONE L03 Lobby 01 140 - R
LON8_L03_Staircore_02 140 - -
LOM8_L03_Lobby_02 140 - -
LOME_L03_PlantRoom_01 140 - -
LOME L05 Office 01 140 B _
LONE_LO5_Staircore_01 140 - -
LONS8_L05_Lobby 01 140 - R
LONE_L05_Staircore_02 140 - R
LONE L0S_Lobby 02 140 B _
LONE_L05_PlantRoom_01 140 - -
LONE_L06_Office_01 140 R -
LOME L0 Staircora 01 140 - -
LONE L06_Lobby 01 140 - .
LONSE_L0B_Staircore_D2 140 - -
LOME_LOB_Lobby 02 140 - -
LONE L0 Plant/Switch 140 - B
LONE_L00_Office_Lobby 140 - -
LOMB_LOD_Plant_Room 140 - -
LONE L01_DataHall 01 179 - R
LONE_L0O1_DataHall_02 179 - -
LONS_LD4_Offica_01 140
LONE_LD4_Circulation_ 01 140 - -
LOME_L04_Circulation_ 02 140 - -
LOME_LD4_Circulafion_ 03 140
LONE_L04_CoolingUnits_ 04 140 - -
LOME LD4 CoolingUnits 02 140 B
LONE_L0O4_CoolingUnits_ 03 140
LONE_L04_CoolingUnits_ 04 140 -
LOMNE_L04_Staircore_ 01 140 -
LOME LD4 Lobby 01 140
LONS_L04_Girculation_ 04 140 -
LOMB_L04_Staircore_ 02 140 -
LOME LD4 Lobby 02 140 -
LOMNE_L04_DataHall_ 01 179 - -
LOMNE_LD4_DataHall_0D2 179 - -
LONE L02 Office_01 140

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?
LOMS_LDO_MMRA_Room NYA N/A
LON8_L0o0_PCE NiA N/A
LONS_L0o_Office_01 YES (+60.1%) YES
LONS_LOQ Office_02 NA M/A
LON8 L01_Office 01 YES (+35.1%) YES
LON8_L01_CoalingUnits_01 NiA N/A
LONS8_L01_GoolingUnits_02 NA M/A
LON8_L01_GCoolingUnits_03 NiA N/A
LONS_L01_CoolingUnits_04 NiA M/A
LONB_L03_Office_01 YES (+35.1%) YES
LONE L03_PlantRoom 01 NiA N/A
LON8 L05_Office 01 YES (+35.1%) YES
LOMN8_LD5_PlantRoom_01 NYA N/A
LON8_L06_Office_01 NO (-48.2%) YES
LOMNS8_LO6_Plant/Switch YA MN/A
LOME_L00_Office_Lobby YES (+79.8%) YES
LOM&_LD0_Plant_Rgom NiA /A
LOM8 L0o1_DataHall 01 NiA N/A
LONS_L01_DataHall_02 NIA M/A
LON8_LD4_Office_01 YES (+35.1%) YES
LOM8_LD4_CoalingUnits_ 01 NIA MN/A
LOME_L04_CoolingUnits_ 02 NA MN/A
LONE_Lo4_CoolingUnits_ 03 NiA N/A
LOMB_L04 CoalingUnils_ 04 YA M/A
LOMNS _L04 DataHall 01 NA /A
LON8_L04_DataHall_02 NIA N/A

Page 5 of B
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Zone Solar gain limit exceeded? (%) | Internal blinds used?
LOMB_L02_Office_01 YES (+35.1%) YES
LONE_L0Z_CoclingUnits_ 01 NYA M/A
LONB_LD2_CoolingUnits_ 02 NiA MIA
LOM8_L02_CoalingUnits_ 03 YA MN/A
LOME_L02_CooclingUnits_ 04 NA MN/A
LONS_L02_DataHall_ 01 NiA N/A
LONB_L02_DataHall 02 NiA N/A

Technical Data Sheet (Actual vs. Notional Building)

Building Global Parameter Building Use

Actual Notional

Floor area [mf]
External area [m

_25882.7 25882.7
20467.3 20467.3

Weather LON LOM
Infiltration [m'hno'd@ 50Pa] 3 3
Average conductance [WiK] 7247.78 5987.37
Average U-valug [WimK]  0.35 0.29
Alpha value® [%] 25 10

* Parcartage ol 1 builfing's avsrage faat Tansiar coaticnn which b dus 1o thomal Exidging

% Area Building Type
RetailFinancial ar

4 General Industrial and Special Industrial Groups
Storage or Distributior

96 Others: Miscellansous 24hr Activitles

Energy Consumption by End Use [kWh/m?]

Notional
Heating 3 1.7
Cooling 125.37 228.64
Auxiliary 51.2 50.13
Lighting 12.2 20.84
T ces
Equipment® 1093.64 1093.64
TOTAL*™ 193.33 302.27

* Enargy ussd by sauipment doas ngs count sowards the fotal dor consumrion or eakulating smissions
= Taial is e of Aty sleciricel amigy dissincad by CHP gansrators. i apoikcasls

Energy Production by Technology [kWh/m?]

Actual Notional
Photovoltaic systems 232 0.88
Windlurbines |0 0
CHF genarators 1] 0
Solar thermal systems 0 0
Displaced electricity 232 0.88

Energy & CO, Emissions Summary

Heating + cooling demand [MJ/m"]  3802.03
Primary energy [kWhe/m’] 281.7

Notional

3821.11
444 27

4069

HVAC Systems Performance

System Type Heat dem | Cool demm | Heat con | Cool con | Aux con | Heat Cooal Heat gen | Cool gen
MJd/im2 MJ/m2 KWh'm2 |kWh'm2 |kWh/m2 |SSEEF | SSEER | SEFF SEER

[ST] Variable refrigerant flow, [HS] ASHP, [HFT] Electricity, [CFT] Electricity
Actual 2315 92.8 11.1 37 10 58 £.92 5.79 9.96
Notional | 2.1 148.6 0.2 9 15.6 2.78 4.63 - -

[ST] Fan coil systems, [HS] ASHP, [HFT] Electricity, [CFT] Electricity
Actual i 5141.1 ] 171 67.4 507 B35 5.7 .96
Notignal |0 5194.9 0o 3116 §5.5 278 4.63 o

[ST] Central heating using water: radiators, [HS] Direct or storage electric heater, [HFT] Electricity, [CFT] Electricity
Actual 47.3 0 14.7 [} 5 0.88 0 1 0
Notignal | 58.6 0 11.7 0 2.4 1.41 0 o
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Outlined Component BRUKL — Be Green (Innovation Hub)

General lighting and display lighting General luminaire Display light source

Ad istrative information - - -
Zone name Efficacy [Im/W] Efficacy [Im/W] | Power density [W/m’]
Building Details Certification tool Standard value | 85 80 0.3 . Notional “% Area Building Type
Address: Calculation engine: Apache Inn Hub 00 Water Tanks 120 - - Floor area [nr] 1907 tetailF
Calculation engine version: 7.0.26 Inn Hub_00_BOH 120 - - External area [m?] 3703.8 5
Interface to calculation engine: |ES Virtual Environment Inn Hub_00_Cate 120 - - Weather LOM
Certifier details Interface to calculation engine version: 7.0.26 Inn Hub 00_Life Safety Electrical Room 120 - - Infiltration [m¥/hni@ 50Pa] 3 3
Name: Cundall BRUKL compliance module version: v6.1.e.1 :nn :”E—gg—::ozzy ; :f: . - Average c [W/K] 1384.38 1452.02
nn Hu obby 20 - - - P T
Telephone number: 020 7438 1600 Inn Hub_00_Lobby 3 120 _ N Average U \:alue [WrmK] 0.38 0.39
Address: One Carter Ln, Londan, EGAV 5EY Inn Hub_00_Main Electrical Room 120 . N Alpha valua® [%:] 2642 10 a7
Foundation area [m']: 235.8 Inn Hub_00_Reception 120 a0 15 * Percuriage ol i huskling's suwerage faal anstar ol Faiaed which is dus 1o tharmal bridging
Inn Hub_00_Stairs 1 120 - -
.. ) . Inn Hub_00_Stairs 2 120 - -
The CO: emission and primary energy rates of the building must not exceed the targets \nn Hub 00 TBC 120 _ N
Inn Hub_01_BOH 120 - - ~
Inn Hub_01_Lab 1 120 - -
Target CO. emission rate (TER), kgCOy/miannum 3.84 Inn Hub 01 Lab 2 120 . N
Building CO. emission rate (BER), kgCQ./miannum 212 Inn Hub 01 _Lab3 120 - -
Target primary enargy rata (TPER), kWhe/m‘annum 41.49 Inn Hub_01_Lab 4 120 - -
Building primary energy rate (BPER), kWhe/miannum 2229 Inn Hub_01_Caorrider |?n - -
Do the building's emission and primary energy rates exceed the targets? BER =< TER \ BPER =< TPER Inn Fub 01 Lobby 2 'fJ - =
Inn Hub_01_Lobby 1 120 - -
Inn Hub_01_Lobby 3 120 - - . P
— " . — . " Inn Hub_01_Stairs 1 120 - . Energy Consumption by End Use [kWh/m?]
The performance of the building fabric and fixed building services should achieve \nn Hub 01 Stairs 2 120 : B
reasonable overall standards of energy efficiency Inn Hub_01_WG 120 ] - : Actual Notional
Inn Hub_01_WC 140 - B Heating 3.88 4
Fabric element Us-timit | Uscwe | Urcne | First surface with maximum value Cooling 233 343
Walls* 0.26 |08 |08 | NNDODOOO:Surf(0] Auxiliary 7.55 7.53
Floors 0.18 | 015 [0.15 | NNOODQDO:Surf[2] Lighting 8 12.27
Pitched rools 0.16 |- - No pitched roofs in building Hot water _0.58 0.78
Flat roofs 0.18 |05 [0.15 | NNOODO1E:Surf[2] Page 3017 Equipment’ 30.38 30.38
Windows"* and roof windows 1.6 146 [186 NNOODO13:Surf[2] TOTAL* 22.33 28.01
]
Rooflights*** 2.2 - - No roof lights in building * Ermigy uad n scmnls. e 1ol dor e calsualing emisgions:
Teral i e ol ey sleciicsl ey dispincond by CHP gunsranms. i u
Personnel doors* 1.6 1.6 1.5 NNO0DO13:Surf[0]
Vehicle access & similar large doors 13 - - Mo vaehicle access doors in building Energy Production by Technology [kW h/ mE]
High usage entrance doors 3 - - Mo high usage entrance doors in building General lighting and display lighting General luminaire Display light source
UL = Limiting area-weighted avarage U-values [WimK)] Uscase = Caloulated maximum indivigual alament U-valuas [Wi(m™]] Zone name Efficacy [Im/W] Efficacy [Im/W] | Power density [W/m‘] Actual MNotional
U cas = Calculited area-weighted average Lvaluas [Wimk)] oa o5 0 0a - aili]
* Automatic U-valus check by tha ool does nat apply to curain walls whose imiting standard ts similar 1o that for windaws, value > - Phatovaltaic systems 7.36 0
** Display windaws and similar glazing are excluded om she Unvalue check. ** Vasues for roaflights refer ta the harizantal position. Inn Hub_02_BOH 120 - - Wind turbines 1) 0
* For fire doars, limeng L-vakie i 1.8 Wimk Inn Hub_02_Lab 1 120 -
NE. Meither ron venlilabars (e, Smke vens) rar swimming pac basns are modelied or chesked sganst the lnilivg stardands by the tel. Ian Hub 02 Lab2 120 N g":P g:nerallcls . _g g
—= - olar thermal systems
- Inn Hub 02 Lab 3 120 = —
[ Air permeability | Limiting standard | This building | I Fu 02 Lab 4 0 - Displaced sleciricity 7.36 0
[ meth.me) at 50 Pa 8 3 |

Building services Energy & CO, Emissions Summary
For details on the standard values listed below, system-specific guidance, and additional regulatery requirements, " — ) N s
refer to the Approved Documents. The spaces in the building should have appropriate passive control measures to limit Actual Motional
solar gains in summer - -
[ Whole building lighting at i itoring & ing with alarms for out-of-range values | YES ] J Healing + cocling demand [MJ/m’) | 110.74 97.18

-
| Whole building electric power factor achieved by power factor correction | >0.95 ] Zone Solar gain limit exceeded? (%) | Internal blinds used? Primary energy [KiWhe. /m] 2229 41.49
Inn Hub_00_Waler Tanks N/A N/A Total emissions [kg/m'] 212 3.84
1- CHW Admin Block with Chiller BeGreen Inn Hub_00_BOH NiA NiA
Heating efficlency | Cooling efficlency | Radiant efficlency | SFP [W/(lis)] | HR efficiency Inn Hub_00_Cate NO (-44.2%) NO
This system 5.79 5.79 0 1 0.76
Standard value | 2.5" 4.5™ /A 2% N/A
Automatic monitoring & targeting with alarms for out-of-range values for this HVAC sy | YES Page 407
* Standard shown is for all types =12 kW oulpul, except absorption and gas engine heat pumps. 1 HVAC Systems Performance
. ) ) ; ) _— . System Type Heat dem | Cool dem | Heat con | Cool con | Aux con Heat gen | Cool gen
Standard shown is for air-cooled chilbers =400 kW. For chillers <400 kW, limiling SEER is 4. Zone Solar gain limit exceeded? (%) | Internal blinds used? MJ/m2 kWh/m2 | kWh/m2 |kWh/m2 | SSEEF SEFF SEER
Inn Hub_00_Life Satety Elecirical Room N/A NiA : i P
# Limiting SFP may be increased by the amounts specified in the Approved Documents if the installation includes particular companents. Inn Hub 00 Main Electrical Room N/A M/A [ST] Fan coil systems, [HS] GSHP/WSHP, [HFT] Electricity, [CFT] Electricity
Jnn Hub_00_Reception NO (64,97 NO Actual 116.4 62.8 6.3 3.8 12.2 515 4.63 5.79 BT
“No HWS in project, or hot water is provided by HVAC system” inn Hub_00_TBC NiA Notional | 64.8 92.4 6.5 55 12.2 2.78 4.63
Inn Hub_01_Lab 1 NO [ST] No Heating or Cooling
Zone-level mechanical ventilation, exhaust, and terminal units Inn Hub_01_Lab 2 NO
ID | S in the A d,l" , |:: H:h_OI_L:h 3 NO Actual 0 0 0 0 0 0 0 0 0
ystem lype in the Approved ; nn Hub_01_Lab 4 NO Notional |0 0 0 0 0 0 0 e o
A | Local supply or extract ventilation units Inn Hub_01_WC NiA
B | Zonal supply system where the fan is remote from the zong Inn Hub_01_WC N/A
C | Zonal extract system where the fan is remote from the zone Inn Hub_02_Lab 1 NO
D | Zonal balanced supply and extract ventilation system Inn Hub_02 Lab 2 NO
| Coclbelancad supply and exrct veniaon uns e s e P e e
ocal balance: §uppy ar? extract ventilation uni nn Fub 02 Lab & NO (34.1%) NO
F | Other local ventilation units Inn Hub_02 WC NA NA Heat dem [MJ/m2] = Heating energy demand
G Fan assisted terminal variable air volume units Inn Hub 02 WC N/A NiA Cool dem [MJ/m2] = Cooling energy demand
- Jnn Hub_ 03 Lab 1 NO NO Heat con [kWh/m2] = Heating energy consumption
H | Fan coll units I”" H“b— S_Lab 3 o o Cool con [kWh/m2] = Cooling energy consumption
! Kitchen extract with the fan remote from the zone and a grease filter in Hub_03_Lal - Aux con [kWh/m2] = Auxiliary energy consumption ) . . X
Inn Hub_03_Lab 3 NO (-5 NO Heat SSEFF = Heating system seasonal efficiency (for notional building, value depends on activity glazing class)
NEB: Limiting SFP may be increased by the amounts specilied In the Apg C if the inchudes panicular compenents. Inn Hub_03_Lab 4 NO (-32. NO Cool SSEER = Cooling system seasonal energy efficiency ratio
Inn Hub_D3_WC N/A NA Heat gen SSEFF = Heating generator seasonal efficiency
Zone name SFP [Wi{lis)] HR e"iCienw Inn Hub_ 03 WC A A ;:-?ul gen SSEER i g;);ir:g a‘;n:ramr seasonal energy efficiency ratio
ID of system type | A B C D E F G H I Inn Hub_04_Acc WC N/A _ WA HS - Heat source
Standard value | 0.3 |11 |05 |23 |2 |05 |05 |04 |1 | Zone | Standard Inn Hub 04 Lecture Hall 1 NO (-60.4%) NO HFT = Heating fusl type
Inn Hub 00 Water Tanks - i i - i i i 03 |- i A Inn Hub_04_WGC NIA N/A CFT = Cooling fuel type
Inn Hub_00_BOH - - - - - - - 03 |- - N/A
Regulation 25A: Consideration of high efficiency alternative energy systems
Were alternative energy systems considered and analysed as part of the design process? NO
Is evidence of such assessment available as a separale submission? NO
Are any such measures included in the propesed design? NO
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Appendices E — Detailed Component BRUKL

— Be Lean

Detailed Component BRUKL —Be Lean (LONO6)

Building Details Certification tool
Address: Calculation engine: Apache
Calculation engine version: 7.0.26

Interface to calculation engine: IES Virtual Envirenment

Certifier details
Name: Cundall
Telephone number: 020 7438 1600
Address: One Carter Ln, London, EC4V SEY

Interface to calculation engine version: 7.0.26
BRUKL compliance module version: vi.1.e.1

Foundaticn area [nr]: 3320

The CO:emission and primary energy rates of the building must not exceed the targets

Target CO: emission rate (TER), kgCO./miannum 48.02

Building CO. emission rate (BER), kgCO./miannum 28.02

Target primary energy rate (TPER), kWh./m:annum 524.95

Building primary energy rate (BPER), kWhe/mannum 306.1

Do the building's emission and primary energy rales exceed the largels? BER =< TER | BPER =< TPER

reasonable overall standards of energy efficiency

The performance of the building fabric and fixed building services should achieve

Cakulated area-welghled average L-values [WiK))
* fustomatie U-valua check oy the toal doss nat apely t curiain walls whose imiling standard is similar to fhal for windaws

* Far fire doars, limeng Uivake is 1.8 Wink.
NB: Nesther ranf veslilators |

Fabric element Ustimit | Useasc | Ukeac | First surface with value
Walls* 0.26 |0.18 |0.18 | LN00DOOD:Surf[0]

Floors 0.18 |0.15 | 0.15 [ LNOOOOSC:Surf(2]

Pitched roofs 0.16 Mo pilched roofs in building

Flat roofs 0.18 |0.15 | 0.15 | LNOOOD16:Surf[§]

Windows"* and roof windows 1.8 1.4 1.4 LNOCO0O74:Surf[0]

Rooflights™* 22 No raof lights in building

Personnel doors* 1.6 1.51 1.6 LN0O0016:Surf{0]

Vehicle access & similar large doors 1.3 No vehicle access doors in building
High usage entrance doors 3 Mo high usage entrance doors in building
u Limiting area-weighted avarage U-vakes [W/im )] U = Caloulsted maimum indivicual elamant U-values (WK}

ispliay windaws and sinslar glazing are excluded from the Uvalue check. =2+ Vi Tor rooflights. reler to trer harizontal posiion

foke: vens) nar swirniming pact basins are medelled o ahecked sans! e lmiling starards by the taol,

[ air per [ Limiting standard [ This building

| m#t(hun¥) at 50 Pa |8 |3

Building services

For details on the standard values listed below, system-specific guid and additi regulatory

refer 1o the Approved Documents.

| ‘Whole building lighting ic monitoring & tar

with alarms for out-of-range values | YES

| Whole building electric power factor achieved by power facior correciion

| 0.95

1- CHW Admin Block BeLean

Heating y| cooling y | Radlant y | SFP (wilis)]
This system 3.09 9.96 0 1 0.76
Standard value | 2.5 N/A Ni& 2+ N/A

Automatic monitoring & targeting with alarms for oul-ol-range values for this HVAC system | YES

* Standard shawn is for all types >12 kW oulpul, except absorption and gas engine heat pumps

# Limiting SFP may be increased by the smounts specified in the Approved Documents if the installation includes particular companents.

2- CHW (Data Hall) BsLean

Heating efficiency | Cooling effici Radiant SFP [W/{l’s)] | HR efficiency
This system 3.09 9.96 0 1 0.76
Standard value| 2.5" NiA NeA 2t N/A

ic monitoring &

with alarms for oui-of-range values for this HVAC system | YES

* Standard shown is for all fypes »12 kW oulpul, exoept absorption and gas enging heat pumps.

“ Limiting SFP may be increased by the amounts specified in the Approved Docurnents f the installation includes particular components.

“No HWS in praject, or hot water is provided by HVAG system”

Zone-level mechanical ventilation, exhaust, and terminal units

ID | System type in the Approved Documents

Local supply or extract ventilation units

Zonal supply system whare the fan is remote from the zone

Zonal extract system where the fan is remole from the zone

Zonal balanced supply and extract ventilation system

Local balanced supply and extract ventilation units

Other local ventilation units

Fan assisted terminal variable air volume units

Fan coil units

—|lT|@|mmo|0|m|>

Kitchen extract with the fan remote from the zone and a grease filter

NE: Limiting SFF may be increased by the amounts specified in the Approved Documents if the installation includes particular companents.

Zone name SFP [Wi{ls)]

IDofsystemtype[A |B |c |D |[E |F [ [H

HR Y

Zone | Standard

value |03 |11 |05 |23 |2 05 |05 |04 |1
LON 06_00_Asset Office 01 - - - - - - - 03 |-

= NAA

LOM 06_00_BMS 01 - . E - B . 03

MN/A

General lighting and display lighting e Display light source
Zone name Efficacy [Im/W] Efficacy [Im/W] | Power density [W/m®]
value | 95 80 0.3

LOM 08 _01_Data Hall 01 175

LON 06_01_Data Hall 02 175 -
LON 06_01_Data_Circulation 01 164 -
LOM 06_01_Data_Circulation 02 164

LON 06_01_Data_Circulation 03 164 -
LOM 06_01_Data_Circulation 04 164 -
LON 06_01_DCIM 01 164

LON D6_01_DCIM 02 164 -
LOMN 06_01_DCIM 03 164 -
LON 06 _01_DCIM 04 164

LOMN 06 _01_First Aid Rm 01 104 -
LON 06_01_Lobby 01 164 -
LON 06_01_Lobby 02 164

LON 06_01_Lobby 03 143 -
LON 06_01_Lobby 04 143 -
LON 06_01_Office 01 104

LON 06_01_Office 01 Perimeter 01 104 -
LON 06_01_OfHice 01 Perimeter 02 104 -
LON 06_01_Office 01 Perimeter 03 104 -
LON 06_01_Security Eqe Reom 01 164 R
LON 06_01_Shower 01 140 -
LON D6_01_Shower 02 140 -
LON 06_01_Shower 03 140 -
LON 06_01_Shower 04 140 -
LON 06_01_Shower 05 140 -
LON 06_01_Shower 06 140 -
LON 06_01_Shower 07 140 -
LON 0&_01_Shower 08 140 -
LON 06_01_Stair 01 143 -
LOK 06_01_Stair 02 143 -
LON 06_01_Stair 03 143 B
LON 06_01_Storage 01 164 -
LON 06_01_Storage 02 164 -
LON 06_01_Tailet 01 140 -
LOM 06_01_Teilet 02 140 ~
LOM 06_01_Taoilet 03 140 -
LON 06_01_Toilet D4 140 N
LON 06_02_AGC Shower WG 01 140 -
LON 06 02 Cleaner 01 140 -
LON 06 02 Corridor 01 164 -
LON 06_02_Corridor 02 164 -
LOM 06 02 CRAH Corridor 01 184

LON 06_02_CRAH Corridor 02 184 B

The spaces in the building should have appropri

solar gains in summer

te passive control measures to

Zone Solar gain limit exceeded? (%) | Internal blinds used?
LON 06 _00_Asset Office 01 N/A /A
LON 08_00_BMS 01 NO (-100%) NO
LOM 06_00_BMS 02 NO (-99.€ NO
LON 06_00_Data_BTU 01 N/A /A
LON 06_00_Data_BTU 02 N/A NiA
LON 06_00_Data_Circulation 01 M/A NiA
LON 06_00_Data_Circulation 02 N/A /A
LOM 06_00_Data_Lobby 01 N/A N/
LON 06_00_Data_Lohby 02 MNIA N/A
LON 06_00_Data_Lobby 03 N/A A
LON 06_00_Data_Lobby 04 /A i
LON 08_00_Data_Lchby 05 N/A N/
LON 06_00_Data_Lobby 06 N/A N/A
LON 06_00_Data_Lobby 07 NiA A
LOM 06_00_Data_Lobby 08 N/A N/
LOM 06 00_Data MMR 01 N/A /A
LON 06_00_Data_MMR 02 N/A N/
LON 06_00_Data_MMA 03 MN/A /A
LON 06_00_Data_MMR 04 N/A N/A
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Zohe Solar gain limit exceeded? (%) | Internal blinds used?
LOM 06_00_DH MV Switchroom 01 MiA N/A
LON 08_00_DH MV Switchroom 02 MN/A /A
LON 06_00_DH MV Switchroom 03 NO {-100%) NO
LOM 068_00_DH MV Switchroom 04 MO {-100%) NO
LON 06_00_Entrance Lobby 01 YES (+7.1%) NO
LON 06_00_Fire Control Rm 01 N/A NiA
LON 06_00_Generator Room 01 NO {-100%) NO
LON 06_00_Generator Room 02 N/A /A
LOM 06_00_Generator Room 03 /A A
LON 06 00 Genarator Room 04 MO (-100%) NO
LON 06_00_Generator Room 05 N/A /A
LON 06_00_Generator Room 06 MN/A N/A
LOM 06_00_Generator Room 07 NiA /A
LOM 068 00 _Generator Room 08 /A /A,

Technical Data Sheet (Actual vs. Notional Building)

Actual Notional % Area Building Type
Floor area [r] 23237.7 23237.7 t al ar
External area [m7] 251384 251384 Resta nd Cafes Drinking :
Weather LON LON g Difides and Workshop Businesses
Infiltration (/7@ 50Pa] |3 a S : B
Average conductance [W/K] 5979.79 644961
Average U-value [WimK]  0.24 0.26
Alpha valug® [%] 25.39 10

* Parcariiage ol e buikding's average feal sansier oot which is dus 1o thermal bridging

84 Others: Miscellaneous 24hr Activities
Notional
Heating 0.05
Cooling 268.99
Auxiliary 57.41
Lighting 29.73
Hot water 0.15
Equipment* 1282.43
TOTAL™ 356.32

total for comeamprion or cakcutal
generaturs. d apgias

Energy Production by Technology [kWh/m?]

* Ermmy ueed by squpment doms ot count tomm
+* Totalis net of any slectical eaergy dapiaced

Actual Notional
Photovoltaic systems 0 0
Wind turbines o 0
CHP generators (1] ]

1] 0

|
Actual Notional

Heating + cooling demand [MJ/m’]  4436.75 4485.53
Primary energy [kWh, /m°] 3061 524.95
Total emissians [kg/m’] 28.02 48.02

HVAC Systems Performance

MJ/m2 MJim2 _ |kWhim2 |kWh'm2 |kWh/m2 | SSEEF SEFF SEER

[§T] Fan coil systems, [HS] GSHP/WSHP, [HFT] Electricity, [CFT] Electricity

Actual 70.3 324.8 7 10.8 31.9 2.78 8.3 3.09 996

Notional | 7.3 3279 0.7 19.7 269 278 4.63
[ST] Fan coil systems, [HS] GSHP'WSHP, [HFT] Electricity, [CFT] Electricity

Actual 0 85757 0 186.6 50.6 2.78 8.3 3.08 B.96

Notlonal | 0 56424 0 338.4 70.2 278 4.63 —
[ST] Mo Heating or Cooling

Actual a 0 0 0 0 4] 1] 0 0

Notignal |0 0 0 Q Q Q ] e

Heat dem [MJ'm2] = Healing energy demand

Cool dem [MJ/m2] = Cooling enargy demand

Heat con [KWhimz] = Healing energy consumglion

Cool con [KWh/m2] = Cooling energy consumption

Aux con [RWhimZ] = Auxiliary energy consumplion

Heat 85EFF = Hegting system seasonal efficiency (for notional building, value depends on activity glazing class)
Cool S5EER = Cooling system seasonal energy efficiency ratio

Heat gen SSEFF = Heating generator seasonal efficlency

Cool gen SSEER = Cooling gensrator seasonal energy efficiency rafio

5T = Sysiem lype
HS = Heat source
HFT = Heating fuel type
CFT = Cooling fusl type
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Appendices F — Detailed Component BRUKL
— Be Green

General lighting and display lighting

General luminaire

Display light source

Detailed Component BRUKL — Be Green (LONOG6)

Building Details Certification tool
Address: Calculation engine: Apache
Calculation engine version: 7.0.26
Interface to calculation engine: IES Virtual Ervironment
Certifier details Interface 1o calculation engine version: 7.0.26
Mame: Cundall BRUKL compliance module version: vi.1.e.1
Telephone number: 020 7438 1600
Address: One Carter Ln, Lendon, EGAV 5EY
Foundation area [n']: 3320

The CO: emission and primary energy rates of the building must not exceed the targets

Target CO. emission rate (TER), kgCO/miannum 48.02

Building CO: emission rate (BER), kgCQu/miannum 27.64

Target primary energy rate (TPER), kWh./miannum 524.95

Building primary energy rate (BPER), kWh./miannum 301.84

Do the building's emission and primary energy rales exceed the largels? BER =< TER | BPER =< TPER

The performance of the building fabric and fixed building services should achieve
reasonable overall standards of energy efficiency

Fabric element Ustimit | Uscwe | Uscae | First surface with maximum value
Walls™ 026 |08 |0.18 | LNODOOOD:Surf[0]

Floors 0.18 |015 [0.15 | LNOOOOSG:Surf[2]

Pitched roofs 0.16 No pitehed roofs in building

Flat roofs 018 [0.15 [0.15 | LN0QOO16:Surf[6]

‘Windows"* and roof windows 1.6 1.4 1.4 LNOO0074:Surf[0)

Rooflights*** 2.2 - Mo roof lights in building

Personnel doors® 16 1.51 1.6 LN000016:Surt[0]

Vehicle access & similar large doors 1.3 No vahicle access doors in building

High usage entrance doors 3 No high usage entrance doors in building

Us i = Limiing arsa-waighted avarage U-values [W/(m)]
Caloulated area-weighted average L-values [Wi
U-valus chici by The (ool doas nat apply to curiain walls whase Smiling standard fs similar fo fhal for windows.

imilar glazing are xcluded from the U-valug chack. = Vaues for roafights refer ta tne horizantal position.
* Far fire doors, limeng U-valie is 1.8 Wim'K

NE: Neither rof venlilatars (inc. smoke warts) nar swimming pocl basing are medelled o checked agains! fhe fimiling stardards by the sool

U= Caloulated maximum indiviclial alamant U-valgs (WA K] |

[ air per [ Limiting standard | This building |
[ meth.me) at 50 Pa ['& IE |

Building services

For detalls on the standard values listed below, sy specific gi and additle Y req
refer to the Approved Documents.

[ Whole building lighting ic monitering & with alarms for oul-of-range values | YES |
[ Whole bullding electric power factor achieved by power factor correction [ >095 |

1- CHW Admin Block BeGreen
Heating Cooling y | Radiant effi SFP [Wi{l's)] | HR
This system 579 9.96 0 1
Standard value | 2.5° N/A /A 2 N/A
A ic monitoring & targeting with alarms for out-of-range values for this HYAC system | YES
* Standard shawn is for all types =12 kW output. except absorpiion and pas engine heat pumps.

* Limiting SFP may be increased by the amounts specified in the Approved Documents if the installation includes particular components,

2- CHW (Data Hall) BeGreen

Heating Cooling y | Radiant effi y | SFP [W/(l's)] | HR
This system 5.79 998 [ 9 0.76
Standard value | 2.5 NA N/A 2* N/A
monitoring & with alarms for out-ol-range values for this HVAG system | YES

* Standard shown is for al types =12 kW ulput, except absorption and gas engine heat pumps.

# Limiting SFP may ba increased by the amounts specified in the Approved Documents if the installation includes pariicular companents.

“No HWS in project, or hot water is provided by HVAC system”

Zone-level mechanical ventilation, exhaust, and terminal units
ID | System type in the Approved Documents
Local supply or extract vanfilation units
Zonal supply system where the fan is remote from the zone
Zonal extract system where the fan is remote from the zone
Zonal balanced supply and exiract ventilation system
Local balanced supply and extract ventilation units
Other local ventilation units
Fan assisted terminal variable air valume units
Fan coil units
Kitchen extract with the fan remote from the zone and a grease filter

“|T|o|mm|o|o|m| =

NB: Limiting SFP may be increased by the amounis spedified in the Approved Documents if the installation includes particular compenents.

Zone name SFP [Wi{lis)]
IDofsystemtype|A [B |c |p |[E |F [c [H

value | 0.3 |11 |05 |23 |2 05 |05 |04 Zone | Standard

LON 06 00 Asset Office 01 - - - - - 03 |- - N/

LON 06_00_BMS 01 - - - - - - 0 - - N/A

HR efficiency

Zone name Efficacy [Im/W] | Efficacy [Im/W] | Power density [W/m"]
value | 95 80 0.3

LOM 06_01_Dafa Hall 01 175

LON 06_01_Dafta Hall 02 175 -
LON 06_01_Data_Circulation 01 164 -
LON 06 _01_Data_Circulation 02 164

LON D6_01_Data_Circulation 03 164 -
LON D6_01_Data_Circulation 04 164 -
LON 06_01_DCIM 01 184

LON 06 01_DCIM 02 164 -
LON 06_01_DCIM 03 164 -
LON D6_01_DCIM 04 164

LON 06_04_First Aid Rm 01 104 -
LON 06_01_Lobby 01 164 -
LON 06_01_Lobby 02 164

LON 06_01_Lobby 03 143 -
LON 06_01_Lobby 04 143 -
LON 06_01_Office 01 104

LON 06 01 Office 01 Perimeter 01 104 -
LON 06 _01_Office 01 Perimeter 02 104 -
LON D6_01_Office 01 Perimeter 03 104 -
LON 06_01_Security Eqp Room 01 164 -
LON 06_01_Shower 01 140 -
LOM 06_01_Shower 02 140 -
LON 06_01_Shower 03 140 -
LON 06_01_Shower 04 140 -
LON 06_01_Shower 05 140 -
LON 06_01_Shower 08 140 -
LON 06_01_Shower 07 140 -
LON 06_01_Shower 08 140 -
LON 0D6_D1_Stair 1 143 -
LON D6_01_Stair 02 143 -
LON 06 01 Stair 03 143 -
LON 06_01_Storage 01 164 -
LON 06_01_Storage 02 164 -
LON 06_01_Toilet 01 140 -
LON 06_01_Tollet 02 140 -
LON 06_01_Toilet 03 140 -
LON 06_01_Toller 04 140 -
LON D6_02_ACC Shower WG D1 140 B
LON 06_02_Clsaner 01 140 -
LOM 06 02 Corridor (1 164 -
LON 06_02_Corridor 02 164 -
LON 06_02_CRAH Corridor 01 164

LON 06_02_CRAH Corridor 02 164 -

The spaces in the building sl

solar gains in summer

Zone Solar gain limit exceeded? (%) | Internal blinds used?
LOM 06_00_Asset Office 01 N/A NA
LON 06_00_BMS 01 NO
LON 06_00_BMS 02 NO
LON 06_00_Dala_BTU 01 N/A NiA
LON 06_00_Data_BTU 02 NiA NiA
LON 08_00_Data_Circulation 01 MN/A MiA
LON 06_00_Data_Circulation 02 NiA NiA
LON 06_00_Data_Lobby 01 MR /A
LON 06_00_Data_Lobby 02 MA INFA
LON 06_00_Data_Lobby 03 N/A NiA
LON 05_00_Data_Lobby 04 MA NiA
LON 06_00_Data_Lobby 05 NiA M/A
LON 06_00_Data_Lobby 06 NiA NiA
LON 06_00_Data_Lobby 07 NiA NiA
LON 06_00_Data_Lobby 08 N/A NiA
LON 06_00_Data_MMR 01 NiA NiA
LON 06_00_Data_MMR 02 NiA N/A
LON 06_00_Data_MMR 03 NiA NiA
LON 06_00_Data_MMR 04 NiA NiA
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Zone Solar gain limit exceeded? (%) | Internal blinds used?
LON 08 00 DH MV Switchroom 01 NiA NiA
LON 08 _00_DH MV Switchroom 02 NiA NiA
LON 06_00_DH MV Switchroom 03 NO (-1 NO
LON 06_00_DH MY Switchroom 04 NO | NO
LON 06_00_Entrance Lobby 01 YES (+ NO
LOMN 06_00_Fire Control Rm 01 MN/A N/A
LOM 08_00_Generator Room 01 NO {-100%) NO
LON 06_00_Generator Room 02 MN/A A
LON 06_00_Generator Room 03 N/A NiA
LOMN 06_00_Generator Room 04 MNO {-100%) NO
LON 06_00_Generator Room 05 MNA /A
LOM 06_00_Generator Room 06 MNA N/A
LON 06_00_Generator Room 07 M A
LON 06_00_Generator Room 08 MN/A NA

Technical Data Sheet (Actual vs. Notional Building)

Actual  Notional % Area Building Type
Floor area [m?] 23237.7 232377 Tl al
External area [m? 25138.4 25138.4 igslaurants ant =/Drir 514l
Weather LON LON & Diicés and Workahigs Bilsaness

Infiltration [m"hm'@ 50Pa] | 3 B!
Average conductance [W/K] 5878.79 6449.61
Average U-value (Wim'K]  0.24 0.26 ' | o -
Alpha value® [% 25.39 10 . i
* Percontage of 7o bulkding's average hoat ransar ooal fwhich b5 dug o thermal Badging
a4 Others: Miscellaneous 24hr Activities
Actual Motional
Heating 0.25 0.05
Cooling 148,36 268.99
Auxiliary 422 57.41
Lighting 16.52 29.73
Hot water 0.08 0.15
Equipment” 128243 128243
TOTAL™ 207.42 356.32

* Enamy usad by soupment doas not count swards the total kr consumpon or calkcuiating emesins.
** Total s not of any slectrical enargy dissiaced by CHP ganerators. i appikable.

Energy Production by Technology [kWh/m?]

Actual Notional
Photovoltaic systems 2.59 0
Wind turbines 1] 0
CHP generalors e 0
Solar thermal systems. 1] 0
Displaced electricity 2.59 a

Energy & CO, E ons Summary

Actual Notional
Heating + cooling demand [MJim’]  4436.75 448553
Primary energy [kKWh../m] 301.84 524.95
Total amissions [kg/m’] 27.64 48.02

HVAC Systems Performance

Systom ype | e i | conres | Whim | Soser |Gogen |Sem |Seer
MJim2 MJim2 kWh'm2 | kWh/'m2 | kWh/m2 SSEE SEFF SEER
[ST] Fan coil systems, [HS] GSHP/WSHP, [HFT] Electricity, [CFT] Electricity
[actual  [708  [3248  [as [10s  Jate  [s15  [as [s79  [oss
[Notional [7.3 2278 Joz 197 loee  Jo7s  Jaea |- [—
[ST] Fan coil systems, [HS] GSHP/WSHP, [HFT] Electricity, [CFT] Eleciricity
|acual [0 |ss757  |o |1e6s  |s06  [s15  |&s 579 |ass
[Notional [0 [s6424 o (3384 702 lo7s  lass  |— |-
[ST] No Heating or Cooling
|actual |0 0 lo [0 [o | | [o [o
[Notional [0 0 [o [o [o o [0 [ [

Haat dem [MAm2] = Healing energy demand

Cool dem [MJ/mZ] = Cooling energy demand

Heat con [RWhim2] = Healing energy consumalion

Cool con [kWh/im2] = Cooling energy consumption

Aux con [RWhim2] = Auxiliary energy consumplicn

Heat S5EFF = Heating system seasonal efficiency (for notional building, value depends on activity glazing class)
Cool S5EER = Cooling system seasonal energy efficiency ratio

Heat gen S5EFF = Heating generator seasonal efficlency

Cool gen SSEER = Cooling generator seasenal energy efficiency ratio

5T = System lype

HS = Heat source

HFT = Healing fuel type

CFT = Cooling fusl type
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Appendices G — Overheating Risk Assessment Inputs and Results

LONO6 Operational Profiles

The lighting, occupancy, equipment, heating, cooling, and ventilation plant are assumed to operate between 24 hours, seven
days a week.

LONG Internal Gains Loads

For the overheating assessment, assumptions have been made on internal heat gains. The following tables summarize the
gains related to lighting, equipment and occupancy as well as the profiles.

Lighting Equipment

Profile Peak Profile
(W/m2)

Open Office 12 On continuously 15 On continuously
Security Office
Manager’s Office
Asset Office
Circulation / Storage / WC 12 On continuously - On continuously
Reception 12 On continuously 15 On continuously
Meeting room 12 15
Security Equipment Room 12 On continuously 15 On continuously

Table G-1: LONG Internal gains from lighting and equipment

Occupancy Sensible Gain Latent Gain Profile
Rate (W/person) (W/person)

(m?/person)

Open - 10 20 60 On continuously
Office

Security - 10
Office
Manager’s - 10
Office

Asset - 10
Office

Circulation - - - - -
/ Storage /
wC

Reception - 10 90 60

On continuously

Meeting 6 - 90 60
room

On continuously

Security - 10 20 60
Equipment
Room

On continuously

Table G-2: LONG Internal gains from occupancy

Minimum Clothing Level

Maximum Clothing Level Metabolic rate

Open Office 0.55 1.0 12
Security Office 0.55 1.0 1.2
Manager's Office 0.55 1.0 1.2
Meeting Room 0.55 1.0 1.2

Table G-3: LONG6 Clothing level and metabolic rate
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LONO6 Results
Current Weather File (London LHR DSY1 2020High50.epw)

London_LHR _DSY1 2020High50 | Temperature Ranges PMV PPD (%) Result
(-0.5<PMV<0.5) (PPD
<10%)

LON 06_00_Asset Office 01 21 24 | -0.35 0.35 7.56 Pass
LON 06_00_Manager Office 01 21 24 | -0.31 0.15 6.97 Pass
LON 06_00_Security Office 01 21 24 | -0.30 0.21 6.89 Pass
LON 06_01_Office 01 21 24 | -0.35 0.35 7.56 Pass
LON 06 _01 Office 01 Perimeter 01 21 24 | -0.37 0.37 7.92 Pass
LON 06_01_Office 01 Perimeter 02 21 24 | -0.38 0.43 8.95 Pass
LON 06_01 Office 01 Perimeter 03 21 24 | -0.38 0.40 8.27 Pass
LON 06_02_Office 01 21 24 | -0.35 0.35 7.55 Pass
LON 06_02_ Office 01 Perimeter 01 21 24 | -0.37 0.37 7.89 Pass
LON 06_02_Office 01 Perimeter 02 21 24 | -0.38 0.43 8.88 Pass
LON 06 _02_ Office 01 Perimeter 03 21 24 | -0.38 0.39 8.21 Pass
LON 06_02_Office 02 21 24 | -0.35 0.34 7.49 Pass
LON 06_03_Office 01 21 24 | -0.36 0.36 7.63 Pass
LON 06_03_Office 01 Perimeter 03 21 24 | -0.38 0.39 8.15 Pass
LON 06_03_Office 01 Perimeter 01 21 24 | -0.38 0.38 7.95 Pass
LON 06_03_Office 01 Perimeter 02 21 24 | -0.38 0.43 8.84 Pass
LON 06_04_Office 01 21 24 | -0.36 0.37 7.81 Pass
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Future Weather File (London LHR DSY2 2020High50.epw)

London_LHR _DSY2 2020High50 | Temperature Ranges PMV PPD (%) Result
(-0.5<PMV<0.5) (PPD
<10%)

LON 06_00_Asset Office 01 21 24 | -0.36 0.35 7.62 Pass
LON 06_00_Manager Office 01 21 24 | -0.32 0.16 7.16 Pass
LON 06_00_Security Office 01 21 24 | -0.33 0.21 7.23 Pass
LON 06_01_Office 01 21 24 | -0.35 0.35 7.62 Pass
LON 06 _01 Office 01 Perimeter 01 21 24 | -0.37 0.37 7.90 Pass
LON 06_01_Office 01 Perimeter 02 21 24 | -0.39 0.43 8.79 Pass
LON 06_01 Office 01 Perimeter 03 21 24 | -0.38 0.40 8.42 Pass
LON 06_02_Office 01 21 24 | -0.35 0.36 7.63 Pass
LON 06_02_ Office 01 Perimeter 01 21 24 | -0.37 0.37 7.91 Pass
LON 06_02_Office 01 Perimeter 02 21 24 | -0.38 0.43 8.78 Pass
LON 06_02_ Office 01 Perimeter 03 21 24 | -0.38 0.40 8.36 Pass
LON 06_02_Office 02 21 24 | -0.35 0.35 7.52 Pass
LON 06_03_Office 01 21 24 | -0.36 0.36 7.68 Pass
LON 06_03_Office 01 Perimeter 03 21 24 | -0.38 0.40 8.28 Pass
LON 06_03_Office 01 Perimeter 01 21 24 | -0.38 0.38 7.99 Pass
LON 06_03_Office 01 Perimeter 02 21 24 | -0.40 0.45 8.65 Pass
LON 06_04_Office 01 21 24 | -0.36 0.36 7.76 Pass
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Future Weather File (London LHR DSY3 2020High50.epw)

London_LHR _DSY3 2020High50 | Temperature Ranges PMV PPD (%) Result
(-0.5<PMV<0.5) (PPD
<10%)

LON 06_00_Asset Office 01 21 24 | -0.35 0.36 7.64 Pass
LON 06_00_Manager Office 01 21 24 | -0.33 0.18 7.21 Pass
LON 06 _00_ Security Office 01 21 24 | -0.32 0.22 7.19 Pass
LON 06_01_Office 01 21 24 | -0.35 0.36 7.62 Pass
LON 06 _01 Office 01 Perimeter 01 21 24 | -0.37 0.38 7.98 Pass
LON 06_01_Office 01 Perimeter 02 21 24 | -0.38 0.48 9.72 Pass
LON 06 _01 Office 01 Perimeter 03 21 24 | -0.38 0.38 8.07 Pass
LON 06_02_Office 01 21 24 | -0.35 0.35 7.62 Pass
LON 06 _02_ Office 01 Perimeter 01 21 24 | -0.37 0.38 7.96 Pass
LON 06_02_Office 01 Perimeter 02 21 24 | -0.38 0.47 9.68 Pass
LON 06_02_ Office 01 Perimeter 03 21 24 | -0.38 0.38 8.02 Pass
LON 06_02_Office 02 21 24 | -0.35 0.35 7.53 Pass
LON 06_03_Office 01 21 24 | -0.36 0.36 7.69 Pass
LON 06_03_Office 01 Perimeter 03 21 24 | -0.38 0.38 8.01 Pass
LON 06 _03 Office 01 Perimeter 01 21 24 | -0.38 0.37 7.94 Pass
LON 06_03_Office 01 Perimeter 02 21 24 | -0.40 0.47 9.57 Pass
LON 06_04_Office 01 21 24 | -0.36 0.37 7.79 Pass
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Innovation Hub Internal Gains Loads

For the overheating assessment, assumptions have been made on internal heat gains. The following tables summarize the
gains related to lighting, equipment and occupancy as well as the profiles.

Occupancy
Table H-1: Internal gains from lighting and equipment FEEne Oc(ﬁssgfsyosﬁ te Sgl?//splzlri OGnE;I f IZ\?\;[/epnetrSOar;? FE
Lighting Equipment
Profile Profile Lab - 10 90 60 Refer to table
H-7 on
T T T T Lecture Hall - 3 90 60 profiles
Lab 12 Refer to table H-7 on profiles 15 Refer to table H-7 on profiles
Cafe - 3 90 60
Lecture Hall 12 15 Reception . 10 90 60
Cafe 12 15 Circulation / - - - -
WC / Storage
Reception 12 15 Plant - - - -
Circulation / WC / Storage 12 -
Table G-5: Innovation Hub Internal gains from occupancy
Plant 12 50
Minimum Clothing Level Maximum Clothing Level Metabolic rate
Table G-4: Innovation Hub Internal gains from lighting and equipment
Lab 0.6 1.13 1.2
Lecture Hall 0.6 1.10 1.2
Cafe 0.6 1.10 1.2
Reception 0.6 111 1.2

Table G-6: Innovation Hub Clothing level and metabolic rate
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Internal Gains Profiles (Based on NCM Open Office Weekday profile)

Profile

Occupancy

0.8607

Modulating value

0.507

0.407

0.307

0.207

0.107

0L 00 T T I T T T T [T T[T [ T[T T[T T TTTTTT
00 02 04 06 08 10 12 14 16 18 20 22 24

Time of Day

Lighting

0.707

0.607

Modulating value

0.507

0.407

0.307

0.207

0.107

0. 00 T T T T T T T[T I T [T T[T I [ IT T[T T T[T T T TTT
00 02 04 06 0% 10 12 14 16 13 20 22 24

Time of Day

Equipment 1.00

0.8607

Modulating value

0.507

0.407

0.307

0.207

OO T[T [T [T [T T T[T T[T T[T [T [T Too rrT
00 02 04 06 058 10 12 14 16 18 20 22 24

Time of Day

Table G-7: Heating and cooling set-points and profiles for all occupied spaces
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Heating and Cooling Set-points Profiles

Profile

Heating

.T07

0.607

Modulating value
(=]

0.507

0.407

0.307

0.207

0.107

0L 00T T T T[T [T T [ TT (T[T I [TTT
00 02 04 06 08 10 12 14 16 18 20 22 24

Time of Day

Cooling

=707

0.607

Modulating value
(=]

0.507]

0.407

0.307

0.207

0.107

Q0TI T T T T [T [T T [ TT T (T[T I [TTT
00 02 04 06 08 10 12 14 16 18 20 22 24

Time of Day

Mechanical ventilation 1.00

.70

0.607

Modulating value
(=]

0.507

0.407

0.307

0.207

Q0TI T T T T[T [T T [ TT T[T T[T I [TTT
00 02 04 06 08 10 12 14 16 18 20 22 24

Time of Day

Table G-8: Heating, cooling and mechanical ventilation set-points and profiles for all occupied spaces
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Innovation Hub Results

Future Weather File (London LHR DSY1 2020High50.epw)

London_LHR _DSY1 2020High50 | Temperature Ranges PMV PPD (%) Result
(-0.5<PMV<0.5) (PPD
<10%)

Inn_Hub_00_Cafe 21 24 | -0.39 0.39 8.18 Pass
Inn_Hub_00_Reception 21 24 | -0.40 0.40 8.38 Pass
Inn_Hub_01 Lab1 21 24 | -0.40 0.41 8.43 Pass
Inn_Hub_01_Lab 2 21 24 -041 0.40 8.47 Pass
Inn_Hub_01_Lab 3 21 24 -041 0.40 8.46 Pass
Inn_Hub_01_Lab 4 21 24 -0.41 0.42 8.64 Pass
Inn_Hub_02_Lab 1 21 24 | -0.41 0.40 8.44 Pass
Inn_Hub_02_Lab 2 21 24 | -0.40 0.41 8.50 Pass
Inn_Hub_02_Lab 3 21 24 | -0.41 0.40 8.44 Pass
Inn_Hub_02_Lab 4 21 24 -0.41 0.41 8.54 Pass
Inn_Hub_03_Lab 1 21 24 | -0.40 0.41 8.53 Pass
Inn_Hub_03_Lab 2 21 24 | -0.40 0.42 8.62 Pass
Inn_Hub_03_Lab 3 21 24 | -041 0.41 8.49 Pass
Inn_Hub_03_Lab 4 21 24 -041 0.41 8.56 Pass
Inn_Hub_04 _Lecture Hall 1 21 24 | -0.39 0.39 8.25 Pass
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Future Weather File (London LHR DSY2 2020High50.epw)

London_LHR _DSY2 2020High50 | Temperature Ranges PMV PPD (%) Result
(-0.5<PMV<0.5) (PPD
<10%)

Inn_Hub_00_Cafe 21 24 | -0.39 0.40 8.33 Pass
Inn_Hub_00_Reception 21 24 | -0.42 0.40 8.69 Pass
Inn_Hub_01_Lab 1 21 24 | -041 0.40 8.51 Pass
Inn_Hub_01_Lab 2 21 24 | -0.40 0.41 8.46 Pass
Inn_Hub_01 Lab3 21 24 | -0.41 0.41 8.47 Pass
Inn_Hub_01_Lab 4 21 24 -0.41 0.41 8.48 Pass
Inn_Hub_02_Lab 1 21 24 | -0.40 0.41 8.52 Pass
Inn_Hub_02_Lab 2 21 24 | -0.40 0.41 8.45 Pass
Inn_Hub_02_Lab 3 21 24 | -0.39 0.41 8.48 Pass
Inn_Hub_02_Lab 4 21 24 | -0.41 0.42 8.68 Pass
Inn_Hub_03_Lab 1 21 24 | -0.41 0.40 8.44 Pass
Inn_Hub_03_Lab 2 21 24 | -0.40 0.41 8.46 Pass
Inn_Hub_03_Lab 3 21 24 | -0.40 0.41 8.45 Pass
Inn_Hub_03_Lab 4 21 24 -041 0.41 8.53 Pass
Inn_Hub_04 _Lecture Hall 1 21 24 | -0.38 0.39 8.11 Pass
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Future Weather File (London LHR DSY3 2020High50.epw)

London_LHR _DSY3 2020High50 | Temperature Ranges PMV PPD (%) Result
(-0.5<PMV<0.5) (PPD
<10%)

Inn_Hub_00_Cafe 21 24 | -0.41 0.40 8.43 Pass
Inn_Hub_00_Reception 21 24 | -0.46 0.41 9.37 Pass
Inn_Hub_01_Lab 1 21 24 | -0.40 0.40 8.33 Pass
Inn_Hub_01 Lab2 21 24 | -0.40 0.40 8.38 Pass
Inn_Hub_01_Lab 3 21 24 -041 0.40 8.50 Pass
Inn_Hub_01_Lab 4 21 24 | -0.42 0.41 8.59 Pass
Inn_Hub_02_Lab 1 21 24 -041 0.41 8.44 Pass
Inn_Hub_02_Lab 2 21 24 | -0.40 0.41 8.44 Pass
Inn_Hub_02_Lab 3 21 24 -0.41 0.41 8.45 Pass
Inn_Hub_02_Lab 4 21 24 | -0.41 0.41 8.58 Pass
Inn_Hub_03_Lab 1 21 24 | -0.40 0.41 8.46 Pass
Inn_Hub_03_Lab 2 21 24 | -0.41 0.41 8.49 Pass
Inn_Hub_03_Lab 3 21 24 | -041 0.41 8.55 Pass
Inn_Hub_03_Lab 4 21 24 -0.43 0.41 8.85 Pass
Inn_Hub_04 _Lecture Hall 1 21 24 | -0.39 0.39 8.25 Pass
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