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Executive Summary

Results
This Energy Statement has been prepared to support the planning application

for the development of a data centre on land at Cain Road, Bracknell. It forms
one of a suite of technical reports forming part of the application for the data
centre and associated infrastructure.

The table and figure below give the CO2 emissions of the site compared to that
of the notional building, for each end use. The analysis indicates that the
proposed development is achieving an 83% improvement over the Building

The statement summaries the energy strategy devised for the development of
the Bracknell Data Centre, and outlines the development’'s approach to energy
efficiency and renewable energy strategies in order to meet the requirements
of national policy as well as the local planning policy of Bracknell Forest

Regulations Part L 2013 Target Emission Rate.

This level of performance would enable to building to achieve an EPC rating of

A — the highest available.

Notional

kgCO2/m? yr

Council.

Heating 2.61 0.93
Low environmental impact is central to the design of the building, with the DHW 0.68 0.38
following hierarchy of measures: Cooling 39 37 255 34
= Be Lean (Energy Saving Measures) Aux 5.81 37.72
= Be Clean (Decentralised Energy) Lighting 16.08 32.36
= Be Green (Low and Zero Carbon Technologies) Renewables -1.59 0
The development incorporates a number of energy efficient and passive Total 99.97 926.72
design measures to deliver significant savings on regulated energy use: U- Preliminary Compliance Pass 83%
values for all building fabric elements and openings have been specified to Margin

meet or exceed the levels required by Building Regulations. Heat losses from
infiltration have been minimised and a low air permeability target has been set.

kWh/m2 yr

Actual

Notional

In addition, high efficiency evaporative cooling serves the building’s data halls :
; et — : : . : Heating 5.16 2.89

and the mechanical building services installation will be specified to achieve T 75
high annual energy efficiency in operation. All systems have efficiencies and DHW : :
controls which will meet or exceed the requirements of Part L of Building Cooling el D048
Regulations (2013). The inclusion of these will support the reduction in the Aux 11.48 74.54
CO2 emissions associated with the operation of the proposed development. Lighting 31.78 63.94
As part of the analysis, a feasibility study into Low or Zero Carbon Renewables A0 v
Technologies (LZC) has been carried out, with photovoltaic panels and VRF Total 110.68 647.17
(Air source heat pump) shown as the most appropriate for this development.
Combined, PV and VRF (Air source heat pump) will deliver 24% of the energy Part L - Emissions by End Use
used by the admin block component of the development. .
The development is also targeting BREEAM credits under BREEAM Data
Centres 2010, specifically: 300
=  Ene 01 - Reduction of CO2 Emissions (15 credits) 250
= Ene 05 - Low or Zero Carbon Technologies (1 credit) 200

150

100

50
, I
Actual Notional
-50

®m Heating mDHW mCooling ®Aux

Lighting ® Renewables

Document Ref. 20305B-CUN-XX-XX-RP-E-9736




Bracknell Data Centre - Energy Statement

CUNDALL
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1.0 Introduction

1.1 Purpose of Document

This Energy Statement has been prepared to support a planning application for
the development of land on Cain Road in Binfield, approximately 2km west of
Bracknell.

This application seeks consent for a Data Centre building (containing data
halls, associated electrical and AHU Plant Rooms, loading bay, maintenance
and storage space, office administration areas and screened plant at roof
level), emergency generators and emission stacks, diesel tanks and filling
area, electrical switch room, a water sprinkler pump room and storage tank, a
gate house, security building, site access, internal access roads, drainage
infrastructure and hard and soft landscaping.

This report outlines the scheme and current planning context and assesses
likely energy demands of the development prior to consideration of low and
zero carbon technology options. The report concludes with the proposed
energy strategy.

This Energy Report comprises:

= A scheme overview.

= Areview of the planning context.

=  Areview of any applicable legislation or sustainability targets.

= An energy assessment of the project, following the energy hierarchy.
= A presentation of results and recommendations.

The results of the Part L simulation further identify that the proposed
development will exceed the energy consumption targets set by 83% over
the baseline building. This has been achieved by an energy efficient
cooling solution utilising outside air as the cooling medium and limiting the
requirement for mechanical cooling systems as far as possible.

1.2 Scheme Overview

The Application Site is located between Wokingham to the west and Bracknell
to the east. To the north of the Site is the village of Binfield with Berkshire Way
to the south. The area is in the outer edge of the urban area of Bracknell, the
centre of which is 2km to the east.

The proposed development will consist of 1 no. single storey building (8,692
m?), which is 12m in height at the main parapet level. The building includes:
= 1 no. data hall

=  Administration areas (office space, meeting rooms, welfare facilities and
associated circulation space etc.)

=  Associated electrical and mechanical plant rooms to house the equipment
required to maintain the temperature, humidity and power supply for the
facility

=  Mechanical plant at roof level

= 11 no. emergency back-up generators

= 1 no. single storey sprinkler pump house (71 m?) and water storage tank

= 1 no. security hut building (27 m?)

= 1 no. security kiosk (2.3m?)

= 1 no. MV building (244 m?)

= Underground foul and storm water drainage network, water supply and
below/over ground storm water attenuation areas

= |nternal access road network and site access; from Cain Road
= Emergency access of Beehive Road

= 1 no. diesel storage tanks

=  Security fence, CCTV and lighting

= Hard and soft landscaping

Figure 1 — Bracknell Data Centre Site Masterplan
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2.0 Planning Context

The site lies within the administrative area of Bracknell Forest Council and the
planning application takes into account the requirements of both national and
local level policies.

2.1 National level policies

There are a number of national policies and regulations related to energy;
those most relevant to the energy assessment of new developments are
detailed below.

2.1.1 National Planning Policy Framework — NPPF (2019)

The National Planning Policy Framework (NPPF) was published in February
2019. The NPPF is designed to make the planning system less complex and
more accessible; to protect the environment and promote sustainable growth.
It provides a framework within which local people and their respective councils
can produce their own distinctive local and neighbourhood plans, which reflect
the needs and priorities of their communities.

At the heart of the National Planning Policy Framework is a presumption in
favour of sustainable development. The three dimensions of sustainable
development can be defined as the economic, social and environmental.

Within core planning principles, there is a strong support for the transition to a
low carbon future in a climate change context, taking full account of a number
of different factors. There is also an aim to contribute to conserving and
enhancing the natural environment and reducing pollution.

The NPPF aims to strengthen local decision making, with the use of decision-
taking in a positive way, as a means of fostering the delivery of sustainable
development.

21.2 Climate Change Act 2008

The Government has introduced legislation and a number of policies during
recent years focusing on the reduction of CO2 emissions. The Climate Change
Act (2008) sets a legally binding target for the reduction in UK carbon dioxide
emissions. Upon ratification of the Kyoto Protocol, the UK committed to a
reduction in its CO2 emissions by 80% compared to 1990 levels (by 2050). In

addition, under the Climate Change Act an interim target of a 34% reduction by

2020 was set. In June 2019, the Government amended the Climate Change
Act CO2 emissions target to a 100% (Net Zero Carbon) reduction compared to
1990 levels by 2050.

In order to enforce these targets, the Government is using the Building
Regulations: Part L 2013 — (Conservation of fuel and power) which set the
standards to which all new and existing buildings must comply.

2.1.3 Building Regulations 2013 Part L

Building Regulations are statutory instruments that seek to ensure that the
policies set out within any relevant UK legislation are carried out. Building

regulations approval is required for the majority of building work carried out in
the United Kingdom.

Part L of these regulations covers the requirements with respect to the
conservation of fuel and power in all building types. It controls the insulation
values of building fabric elements and openings, the air permeability of the
structure, the heating efficiency of heating, ventilation, and air conditioning
systems together with hot water storage and lighting efficiency. It also sets out
the requirements for calculating the carbon dioxide emissions and the Carbon
Emission Targets for each building type. The unit needs to comply with Part
L2A - New Buildings other than Dwellings.

2.2 Local level policies — Bracknell Forest Council

The Planning and Energy Act 2008 enables a local planning authority in
England, through their development plan documents, to include policies
imposing reasonable requirements for:

= A proportion of energy used in development in their area to be energy
from renewable sources in the locality of the development.

= A proportion of energy used in development in their area to be low carbon
energy from sources in the locality of the development.

= A development in their area to comply with energy efficiency standards
that exceed the energy requirements of building regulations.

2.3 Bracknell Forest Core Strategy

The Core Strategy sets out the Council’s long-term aspirations for the borough
and policies to guide and manage development in Bracknell Forest until 2026.
It was adopted by the council on 7 February 2008.

2.3.1 Policy CS12: Renewable Energy

Development proposals for five or more net additional dwellings, or for 500
square metres (GEA) or more of floorspace for other development, will be
accompanied by an energy demand assessment demonstrating how
(potential) carbon dioxide emissions will be reduced by at least 10% and will
provide at least 20% of their energy requirements from on-site renewable
energy generation.

2.3.2 Sustainable Resource Management SPD

The Sustainable Resource Management supplementary planning document
provides guidance to ensure new development delivers Core Strategy
objectives, it provides guidance on how new developments should be
constructed in a sustainable way to meet or exceed current best practice
standards. The SPD identifies the parameters against which planning
statements will be assessed; those most relevant to this energy statement are:

1. Assessment of the energy demand and predicted CO2 emissions

2. Demonstrate how the energy demand has reduced CO2 emissions by
at least 10%

3. Demonstrate the % of energy provided from on site renewable
generation

4. Show how adaptation to microclimate is considered through design
principles and the use of shading.

24 Draft Bracknell Forest Local Plan (2019)

A Draft Local Plan was consulted on in 2019; the document has not been
through examination in public so less weight can be given to any of the
policies. However, it does give a clear direction as to future policies.

241 Policy LP46 ‘Sustainable Construction’

New development proposals (excluding extensions) will be required to meet
climate change objectives and achieve a high standard of environmental
sustainability. This will be achieved by the following:

V. Non-residential development shall meet at least BREEAM 'excellent’
or equivalent standard.

24.2 Policy LP47 ‘Renewable and low carbon energy’

Development involving the generation of energy from low carbon and
renewable sources will be permitted where it can be demonstrated that there
will be no significant adverse impact on:

I. amenity
ii. the built or historic environment; and,
il natural environment, including individual and cumulative landscape
and visual impacts

2.5 BREEAM Data Centres 2010

This development is targeting credits under:

® Ene 01 — Reduction of CO2 Emissions

— Based on the developments Power Usage Effectiveness (PUE) and
the COz2 index (EPC Rating), targeting 15 credits

= Ene 05— Low or Zero Carbon Technologies

— One credit based on the fulfilment of a feasibility study into the use of
LZC technologies

251 Policy summary

In conclusion, compliance with a number of national, regional and local policy
standards is required for the proposed non-domestic building. These are
presented in Table 1 below:

Policy Level | Standard

National National Policy Framework
Policies Climate Change Act
Building Regulations Part L2A
Local Bracknell Forest Council

Policies = Policy CS12: Renewable Energy
= Policy LP46 & LP47 (emerging policy)

Table 1: Planning Policy Overview
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3.0 Energy Modelling

3.1 Building Regulations Part L2A

There are three key elements associated with Part L2A that can be assessed
using building simulation software at the design stage:

=  Criterion 1 - Confirmation that the proposed building design achieves a
lower Building Emission Rating (BER) compared to a Target Emission
Rating (TER) determined for a “notional building”, as per Part L2A 2013
paragraphs 2.7 to 2.36.

=  Criterion 2 - Confirmation that building fabric and the fixed building
services meet or improve upon minimum standards of energy efficiency,
as outlined in paragraphs 2.37 to 2.49 of Part L2A 2013.

=  Criterion 3 - Confirmation that the building has incorporated appropriate
passive control measures to limit solar gains, as per Part L2A 2013
paragraphs 2.50 to 2.53.

Compliance with the three criteria detailed above are demonstrated by
provision of a BRUKL compliance report: a design stage BRUKL must be
provided prior to commencement of works on site, and must be updated to
reflect the ‘As Built’ building upon completion.

Additionally, an As-Built Energy Performance Certificate (EPC) must be lodged
by an accredited assessor upon completion of works.

Compliance with two additional criteria must be demonstrated by the
contractor:

=  Criterion 4 - The performance of the building, as built, should be
consistent with the Building Emissions Rate (BER). This requires that the
contractor demonstrate the building construction is of a standard that it
consistent with the model and to provide documentation to support the
achieved air permeability, ductwork leakage, and commissioned fan
performance.

=  Criterion 5 - The necessary provisions for enabling energy-efficient
operation of the building should be put in place. The owner of the building
should be provided with sufficient information about the building, the fixed
building services and their maintenance requirements so that the building
can be operated in such a manner as to use no more fuel and power than
is reasonable in the circumstances (for example, a building log book).

3.2 Energy Simulation

To assess the compliance of the development with the Part L requirements, a
model was created in |ES in accordance with the NCM. Energy modelling was
then carried out on this model, shown below in figures 2 and 3.

Figure 2 - Model used for energy simulation (View from the south-west)

Figure 3 - Model used for energy simulation (View from the north-east)
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4.0 Energy Saving Measures (Be Lean)

Energy demand reduction within the building can be utilised to
Improve compliance with Part L2A 2013. This development has been
reviewed to maximise both passive and active design measures to
reduce the energy demand within the building.

4.1 Building Fabric

Considering the project’s microclimate, the key to passive design for
the project is reduction of CO, emissions of the development through
minimising the heat losses through the building fabric. In order to
achieve this, U-values for all building fabric elements and openings
have been specified to meet or exceed the levels required by Building
Regulations. The glazed facades have deliberately been oriented to
maximise shading from the building itself, avoiding overheating. In
addition, heat losses from infiltration have been minimised and a low
air permeability target has been set. The details of these measures
are summarised in the Table 2 below.

Part L2A
Minimum

Fabric details Data Admin

Hall | Block

Ground floor average Wim2K | 0.22 0.22 0.25
area weighted thermal '
conductivity (U-value)

External wall average W/m2.K 0.23 0.23 0.35
area weighted thermal '

conductivity (U-value)

Roof average area W/m2.K 0.18 0.18 0.25
weighted thermal '
conductivity (U-value)

High usage W/m2.K 2.20 3.8 2.20
pedestrian entrance '
doors thermal

conductivity (U-value)

Loading bay access W/mz2. K 1.50 4.00 2.20
doors thermal '
conductivity (U-value)

Spandrel elements W/m2.K N/A 4.00 2.20
thermal conductivity '
(U-value)

Windows thermal W/m2.K N/A 1.40 2.20
conductivity (U-value) '

(inc. frame)

Windows glazing total % N/A 0.35 N/A
solar transmission (G-
value)

Windows glazing A N/A 71 N/A
visible light
transmission (VLT)

Windows frame factor o N/A 10 N/A

Air permeability @ 50
Pascals

m3/(h.m?2) 10 107 10

Table 2: Passive Design Energy Saving Measures

* In reality the admin block will target an air permeability closer to 3 m3/h.m?.

4.2 Building Services (Regulated Energy)

In addition to upgrading the insulation standards, it is important that
the energy used within the building is efficient. Therefore, the building
systems have been designed to optimise the efficiency of the systems
by matching installed capacity to anticipated building demand. ltems
of equipment, which make up the building’s mechanical building
services installation, will be specified to achieve high annual energy
efficiency in operation and will be regularly serviced to maintain their
performance. All systems have efficiencies and controls which will
meet or exceed the requirements of Part L2A:2013 Non-Domestic
Building Services Compliance Guide.

4.21 Data Halls Mechanical System

Direct evaporative Air Handling Units (AHU’s) with variable air volume
conditioning will provide cooling and ventilation air to the data
processing areas and equipment rooms. Cooling will be based on
ambient wet bulb (WB) temperature and additional cooling will be
provided by evaporative pads utilising water as cooling media. This
system is designed to offer the highest efficiency (over other cooling
technologies) on an annual basis.

4.2.2 Administration Block Mechanical Systems

The office air conditioning shall be served by a VRF (Air source heat
pump) system. High efficiency units will be used to minimise electrical
power demand. Typically, the energy efficiency of a VRF (Air source
heat pump) system will exceed that of traditional air-cooled chillers by
15-25%.

4.2.3 Ventilation Systems

The fresh air ventilation system for the office area will be served using
energy efficient Heat Recovery Units which will recover waste heat
from the office spaces and re-use to pre-heat the air with the HRU.
This will reduce the overall energy consumption for this system.

The toilet areas shall be mechanically ventilated and automatically
controlled by occupancy sensors to set back the ventilation rate
during periods of non-use.

424 Lighting

Internal lighting shall be provided by high efficiency, low energy LED
luminaires combined with presence detection controls or local
switching where appropriate.

Data Hall Admin Block (Office Areas) Admin Block (Back of House)

Systems
Central AHU Specific Fan Power (SFP) W/l/s léifil}er 1.6 W/L/s
Terminal Unit Specific Fan Power (SFP) (where relevant) W//s N/A 0.25
Heat recovery efficiency %  atie b 75%
Only
Extract fan SFP W/1/s | 0.56 (per EF) 1.5 W/L/s (assumed) Toilets
Cooling/Heating
Evaporative - :
Cooling Source cooler in Refrigerant CHCORHINE i SEINs, planlAnd
store rooms
DAHU
Heating Source No Heating Refrigerant . plar?t anFI BT
electric unit heaters
Chiller/VRF/DX system Heating Seasonal Coefficient of Performance SCOP N/A 55
Chiller/VRF/DX system Cooling Seasonal Energy Efficiency Ratio SEER 35.12 4.83
Chiller/VRF/DX Cooling Energy Efficiency Ratio EER N/A 6.8
Other units (e.g. panel heaters) efficiency % N/A 100% (Electric)
DHW
i R ST IVDE N/A Electric with _’LUL.c:f storage
per unit
Hot water system efficiency % 100%
Lighting
Lighting efficacy Im/cw 110 90 90

Table 3: Summary of equipment energy efficiency
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4.3 Building Services (Unregulated Energy)

Optimisation of the design parameters of the regulated energy within the
building is important to deliver energy savings, but even more important in the
context of data centres is considering the unregulated energy uses, and
identifying ways to save energy that go beyond the requirements of Part L.

431 Utility Supply

The power requirements for the proposed development will be provided via a
Utility connection at 33kV. The on-site substation will then provide a stepdown
transformer to 11kV for electrical power distribution at medium voltage
throughout the site. The site distribution system supplies all electrical rooms
where stepdown transformers are deployed to provide 415V electricity to all
loads. This configuration minimises distribution losses.

4.3.2 Transformers

To reduce electrical losses between HV/MV/LV conversions, the applicant will
install low loss transformers which comply with the Eco design directive
2009/125/EC as a minimum.

4.3.3 External Lighting

A site lighting report has been prepared to accompany the planning
application. The external lighting will make use of high efficiency, low energy
LED luminaires. The lighting design has been optimised to reduce glare,
spillage or other light nuisance to adjacent sites and/or public roads.

Secondary external lighting in areas such as the generator compound will be
operated via presence and daylight detection to minimise hours of operation
and thus keep energy usage to a minimum.

4.3.4 Data Storage Room Environmental Conditions

As part of the environmental design considerations, the data storage rooms’
temperature is maintained as high as possible given technical and operational
requirements. This has the following benefits:

= The air flow rate required to meet the environmental conditions is
minimised, thereby reducing electrical power required for the ventilation
fans.

= The requirement for adiabatic cooling / water demand is minimised.

4.4 Water Saving Measures

In addition to saving energy, saving water has been a key consideration for the
project. Refer to the sustainability statement 20305B-RPS-ZZ-XX-RP-P-9726
which details water efficiency measures that will be incorporated to reduce
water consumption and demand including the specification of water efficient
appliances which will be in line with BREEAM Data Centres 2010
requirements.
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5.0 Decentralised Energy (Be Clean)

Connection to a decentralised energy network and the use of Combined Heat
and Power (CHP) is a recognised method of generating energy more
efficiently. Where an existing decentralised energy network is not present, an
assessment of the feasibility of establishing a decentralised energy system for
the proposed development should be undertaken; including an assessment of
the feasibility of a CHP communal heating system.

5.1 Combined Heat & Power (CHP)

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 (due to waste heat and transmission losses).

=  ‘Good quality’ CHP schemes achieve overall efficiencies of 70-85%
by making use of waste heat and eliminating transmission losses.

The efficient use of CHP typically depends on finding a use for the heat
generated by the process. Issues to consider include:

= [f heatis not used, then the system is effectively just an electricity
generator and electricity will be greener and cheaper if sourced from
the national grid.

= |f excess electricity is generated on site this can be exported (sold)
back to the grid whereas excess heat needs to be rejected (wasted).

=  Exported electricity will typically not be financially attractive as exports
tend to coincide with low demand periods on the national grid. The
cost of producing the electricity on site can be less than the prices
received for the exported electricity.

CHP Conventional
Methods
Losses Losses

40

Boiler

Losses

Figure 4: Combined Heat & Power

As there is minimal demand for heat within the data centre, finding a use for
the generated heat will not be feasible. As such, CHP is not proposed for the
project.

Additionally, as the electricity grid continues to decarbonise, with renewable
energy coming online, incorporation of CHP would not result in reduction in
terms of carbon emissions.

5.2 Decentralised Energy Network

The feasibility of connecting to an existing or proposed district network has
been investigated for the site. The development is not located adjacent to
major heat users, nor is there any known heat networks within the vicinity of
the development. Accordingly, connection to any heat network is not
considered applicable.

Document Ref. 20305B-CUN-XX-XX-RP-E-9736
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6.0 Low and Zero Carbon Technologies
(Be Green)

6.1 Site-Specific Low and Zero Carbon Technologies feasibility
assessment

This section discusses the feasibility of using Low and Zero Carbon (LZC)
technologies for the proposed scheme. To address the planning requirement
for the integration of LZC technologies onsite, the installation of solar thermal
panels, photovoltaics, wind turbines, biomass and heat pumps were
investigated. Appendix B contains the full appraisal matrix.

6.1.1  Air Source Heat Pumps (ASHP)

Air source heat pumps exchange heat between the outside air and a building to
provide space heating in winter and cooling in the summer months. 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 pumps 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
s 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.

All the occupied rooms within the admin block are well suited to supply from VRF
(Air source heat pump). It presents a viable option due to the heating and cooling
demand present in these spaces and will therefore be used in the development.

6.1.2 Ground Source Heat Pumps (GSHP)

GSHP systems require either horizontal trenches or vertical boreholes to be
excavated in order to accommodate piles or loops. Heat and cooling are
recovered from the earth’s crust and transferred to the building using a water to
air or water to refrigerant heat exchanger.

Typically, GSHP systems are well suited to low rise (1-2 storey) buildings with a
large site area available from which to recover heat. Although GSHP systems
work best where there is a constant heating demand, they can also be an
efficient solution where demand is more intermittent, depending on the loads
involved; buildings with a substantially higher heating load than cooling load can
lead to cooling of the ground, reducing the system’s effectiveness over time.
Space and site restrictions do not allow this system to be viable for this project
due to the large area requirement for the ground collector or boreholes.

6.1.3 Wind Turbines

Wind turbines are not considered for analysis due to the negative impact they
would have on the visuals of the local area.

6.1.4 Photovoltaic (PV) Panels

Photovoltaic solar cells convert solar energy directly into electricity. The cells
consist of two layers of silicon, one with additives that create additional electrons
the other with additives that create holes where electrons are missing. The
incoming solar energy charges the layer with additional electrons. The energised
electrons move through the cell into a wire creating an electrical current.

Provision for an amount of PV, 200 m?, has been made in the building design to
reduce the operational energy of the development.

The 200m? of PV will provide 21% of the energy used by the administration block
of the data centre, as shown in the following table:

Energy Use in Administration block

Heating 22.47
DHW 6.84
Cooling 3.67
Aux 15.14
Lighting 26.3
Renewables -15.53
Total 58.89
PV Area (m2 of PV panel) 200
PV Contribution 21%

6.1.5 Solar Thermal

Solar thermal collectors utilise solar radiation to heat water for use in buildings.
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 (DHW) requirements. The DHW demand of the building is a very small
proportion of the total energy demand.

Moreover, solar thermal collectors would compete with PV for limited roof space
on the project: the preferred approach is to install solar PV. For these reasons
solar thermal collectors are not suitable for the development.

6.1.6 Biomass Heating

Biomass-fired boilers could be incorporated into the project to meet the space
heating and domestic hot water heating. Biomass boilers require significant
space for storage and delivery of fuel, as well as bringing air quality concerns.
The restricted spatial nature of the site and regional policies regarding air quality
mean a biomass boiler is not suitable for this development.

6.2 Project LZC technologies incorporated

In supplying energy from Low Zero Carbon and Renewable Energy Sources
(Be Green), based on the considerations detailed in the preceding
subsections, including local authority requirements, land use, potential noise
impacts and available space within the development, it was concluded that the
best energy strategy for the different building types is the following:

» VREF (air source heat pump) heating
=  200m? of solar photovoltaic

The table below summarises the COz2 savings of the proposed technologies:

Carbon Intensity
without renewables Renewables
(kgCO2/m2.yr) (kgCO2/m2.yr)

Carbon Intensity with  Carbon Saving
(kgCO2/m2.yr)

57.6 56.0 1.6

We have calculated the contribution from renewables to the office aspect as
24% of the total energy demand of the offices, demonstrating compliance with
Bracknell Forest Council policy CS12.

Emerging policy focusses on carbon reduction and renewables— this is
achieved through the 83% reduction in CO2 emissions compared with a 2013
Building Regulations compliant building, the inclusion of passive design
features including improved insulation and reduced glazing g-value and the
inclusion of VRF (air source heat pump) heating and solar photovoltaic energy.
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6.3 Operator Energy Commitments

The Operator has a strong focus on sustainability and has programs in place to
reduce its carbon footprint, with a commitment to achieve net zero carbon by
2040. To work towards achieving this ambitious goal, the Operator focuses on
energy efficiency and reducing power consumption across its operations. The
Operator’s facilities are already far more efficient than traditional enterprise or
on-premises servers. The Operator has commissioned studies to estimate the
efficiency of its infrastructure in comparison to traditional computing and found it
to be more than three times as efficient, due to efficient servers and higher
utilisation rates.

The Operator’'s efforts on energy efficiency are never complete and it
continuously seeks out additional opportunities to reduce energy usage from
every aspect of its business. The operator custom builds its own hardware,
which is designed to run workloads with high level of resource utilization to
increase efficiency.

Beyond efficiency, the Operator is working to decarbonise the electricity that
powers its facilities. The Operator purchases renewable energy by enabling new
wind and solar projects, across Europe. To date, the Operator has announced
renewable energy projects in eight European countries, including the United
Kingdom. The UK projects will generate enough new clean energy to power the
equivalent of over 165,000 average UK homes annually. The Operator is on a
path to meet its global energy consumption with 100 percent renewable energy
by 2025.

The Operator is also committed to water conservation at its data centres. The
Operator prioritizes the use of outside air cooling, which means that water is
rarely used to cool servers. Utilising this highly efficient cooling solution, the
proposed data centre will use the equivalent annual water usage of just eight
average UK households — less than 1000m3.
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7.0 Results and Conclusion

7.1.1  Criterion 1

To pass Criterion 1, the building must achieve a lower Building Emission
Rating (BER) compared to a Target Emission Rating (TER) determined for
a “notional building”. The results for Criterion 1 for the proposed Bracknell
data centre as based on the assumptions summarised above, are shown
in the table below:

kgCO2/m?2.yr | Actual Notional
Heating 2.61 0.93
DHW 0.68 0.38
Cooling 32.37 255.34
Aux 5.81 37.72
Lighting 16.08 32.36
Renewables -1.59 0
Total 55.97 326.72
Preliminary Compliance Pass Margin 83%

Table 4: Part Calculation: carbon emissions reduction

Heating 5.16 2.89
DHW 1.35 1.2
Cooling 63.97 504.6
Aux 11.48 74.54
Lighting 31.78 63.94
Renewables -3.06 0
Total 110.68 647.17

Table 5: Part L calculation results: energy demand reduction

Cooling demand is the predominant energy use within the building, as
expected for a building of this type. The chart below summarises the
breakdown of emissions by end use:

Part L - Emissions by End Use

350
300
250
200
150
100

0 —

-50 Actual Notional

m Heating = DHW m Cooling

m Aux Lighting Renewables

The contribution from renewables to the office aspect has been calculated
at 24% of the total energy demand of the offices.

PV Generation 15:53
VRF (Air source heat pump) heating Contribution 2.6

Total Renewables Contribution 1813
Total office energy demand (excl. renewables) 74.42
Renewable Contribution 24%

Table 6: Renewable energy contribution

7.1.2 Criterion 2

All fabric and building services elements have been designed to meet or
exceed the minimum requirements of Part L2A as required to comply with
Criterion 2.

7.1.3 Criterion 3

All zones within the building have been demonstrated to pass the
requirement of Part L2A — Criterion 3.

7.2 Planning Requirements

The results of the Part L simulation identify that the proposed
development will exceed the energy consumption targets set by 83% over
the baseline building. This has been achieved by an energy efficient
cooling solution utilising outside air as the cooling medium and limiting the
requirement for mechanical cooling systems as far as possible.

In line with local policy guidance this meets the requirements of Bracknell
Forest Council Policy CS12: Renewable energy by demonstrating:

= gtleast a 10% reduction in carbon dioxide emissions; and

= atleast 20% of the energy requirements of the development provided
by on-site renewable energy.

The results also demonstrate compliance with the emerging policy LP46 &
47 ‘Addressing Climate Change through Renewable Energy and
‘Sustainable Construction’ & ‘Renewable and low carbon energy’; although
the emerging policy can be given limited weight, it does demonstrate the
future direction of climate change and renewable requirements, including
carbon reduction.

7.3 BREEAM Requirements

7.3.1 Energy Performance Certificate (EPC) rating

Based on this level of performance, the building would be eligible for an EPC A
rating: the highest available. This contributes to achievement of the full 15
points under the BREEAM ENE-01 credit.

The preliminary BRUKL certificates and illustrative EPC are shown in
Appendix A.

7.3.2 LZC Feasibility Study

The project is eligible for one credit for credit ENE-05 based on the fulfilment of
a feasibility study into the use of LZC technologies. Based on the findings of
the LZC technologies appraisal, the following low and zero carbon
technologies incorporated in the project are:

» VREF (air source heat pump) heating
=  200m? of solar photovoltaic

The table below summarises the CO- savings of the proposed technologies:

Carbon Intensity
without renewables Renewables
(kgCO2/m2.yr)

Carbon Intensity with  Carbon Saving
(kgCO2/m2.yr)

(kgCO2/m2.yr)

57.6 56.0 1.6

Table 7: LZC feasibility study results
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Appendix A - BRUKL and EPC

Technical Data Sheet (Actual vs. Notional Building)

Building Global Parameters Building Use Non-Domestic Building

BRUKL Qutput Document @ HM Government

Energy Performance Certificate @ HM Government

Compliance with England Building Regulations Part L 2013

Actual Notional

Project name _ _ LAEE B3 Bracknell Certificate Reference Number:

frealml e \AAUAS Festatimnts an Catearking Eal R AN 2619-4029-7180-7843-4582
. External area [m® 20592.1 20592 1 g D ESL/T e =

Brac knE“ Data C&ntre As dESIgﬂEd Weathar . ]—L[}H oN 61 Offices and Waorksha 258

bl 3 . " C ¥2 to BT General Indusirial and Special Industrial Grougs
. - — I!'llrtlrahcln lnﬂ-hna;'@ EIIIF'E_l] } IEI | 2 3 NP S O
Date: Sat Dec 12 01:43:06 2020 Average conductance [WiK] Eﬂﬁﬂ 5133.08
= = . Average Uvalue (Wim3]  0.33 025 ; ' '
Administrative information Alpha value” [%] 10.05 10 i oEh Th_is _r:er1iﬁcgle shows the energy raling of this_ I::lulld'ing. Il_ indicates the energy Efﬁcienc}r of the
Building Details i - Rk i Rt e ok o s . s v g . Pt =S building fabric and the healing, ventilation, cooling and lighting systems. The rating Is compared o

two benchmarks for this type of building: one appropriate for new buildings and one appropriate for
existing buildings. There is more advice on how to Interprel this information in the guidance document
o : _ : el Gnllsrves Energy Performance Certificates for the construction, sale and /et of hon-dwellings available on the
Certification tool oot | | sl 3 Government's website al www.gov_uk/governmenbt/collections/energy-performance-certificates.

Calculation engine version: 7.0.13 Certifier details i A aivikly el Fasia Kiahe Clibe, i ENEARY Poonicncs Asaan i

Mame: Tom Sutherand

Telephone number: +442039726809 ' it t
Address: COne Carter Lane, London, EC4Y 5ER TE Others: w il actvities

Address: Bracknell, RG12 1HN

Interface to calculation engine: |ES Virtual Environment

Interface to calculation engine version: 7.0.13 More energy efficient

BRUKL compliance check version: v56.b.0

Criterion 1: The calculated CO: emission rate for the building must not exceed the target . . . SO ., Mot zera CO. emissions
Energy Consumption by End Use [kWh/m®]
‘ 8 This is how energy a-iﬂcianl_‘

CC. emission rate from the notional bullding, kgCOm.annum 326.7 — :':g‘ﬂ . ;I:’:nnal the Endng ts
Target CO, emission rate (TER), kgCO./m’.annum 326.7 g::ﬁ;g E-E.QF : 5!345
Bullding CO. emission rate (BER), kgCO./m" annum %ﬁ : o Auxiiary R 158
Are 'E-E"I‘IE“-SEIH}I'I-E from the bullding less than or equal to the target? BER =< TER . Lighting 31 78 6304
Are as built detaiks the same as used in the BER calculations? Separate submission Hol wetsr {35 EF.

Equipment” 87728 197728

TOTAL™ 11378 | B4717

Criterion 2: The performance of the building fabric and fixed building services should
< < *Ermmifry b Sy sl die ol couhl lownide The (el L comuiigien of cakalilh g aimaacria
achieve reasonable overall standards of energy efficiency = ot e ol ey abwc 1l mvery edacacs iy CHP queneiorn  mpgeicati s

Values which do not achieve the standards in the Non-Domestic Building Services Compliance Guide and Part L are -
displayed in red. Energy Production by Technoloegy [KWh/m']

Bullding fabric

Element Waisn | Uscare | Uicae | Surface where the maximum value occurs” e - _An:[unl _I!"Intinnal ‘ "_ -
Wall™ 035 |023 [023 | M 00000B:Surf1] Photovaltaic systems ~ 3.06 o L
Floor 025 | 022 |022 | GFOODOT3.Surf(0] £E0C Hifvnes E-3 4 o
e CHP generators i 0 G ;
Roof 025 |048 |018 | M_00000B:Surl[7] I T p— o Owvor 150
Windows"", roof windows. and rooflights | 2.2 384 |4 M OO0008: Surfl0] :
Personnel doors 2.2 i8 38 M_000008:Surf]2] ST Less energy efficient
Vehicle access & similar large doors 1.5 4 4 GF 0002 Surf{3] Energy & C'Dz Emissions Summary
High usage entrance doors g5 |- : No High usage entrance doors in building Akl Notional Technical information

Ussen ® Limiling ares-weighted sverage -uakss [WrrK))]

Uscse » Calculsted area-weighted averasge Li-usiues WimK) Uicse ® Caleulsted mazimum individusl siement Ll-values [W/imK)] Healing + cooling dEf"EH'!d [MJirT]  6552.8 689284 Main heating fuel: Grid Supplied Electricity Bulldings similar to this one
* There mighl be more than one surlsce whese ie mMaximum U-value oceurs Frimary anergy” [b"i"'.“"'h_-"mh| . Hﬂi}?_ | 15?_29-.4_‘.# Building environment: Air Conditioning could have ratings as follows:
" AULGIAGE U-value chetk By Ihe 0] does nol Bpply [0 Cunsm Waks winose imiling standand &5 o milar i Uel B wind ows Tolal emisslons [hgil'm'l] 56 3267 Total useful floor area [I'HE}: 10087.774 If v built
" DHeplay windows and simiar glazing an excluded Irom e U-vaiue chack. T N D i 0 S R Y AR ‘ i e i newly bul
M.8.: Maither roof ventilaiors (inc. smoke venis) mor swimming pool basing are modefied or checked aganael the imifing standards by ihe tool PR I ] I Sl AT gy DL e, - Building complexity: Level 5 = : :

Building emission rate (kgCO./m’per year): 55.97 120 » " 'f_?Ft’_’“ﬂ' ‘if ”‘If
Alr Permaability Worst acceptable standard | This bullding Primary energy use (KWhim’per year): U0 .AT EXISLNgG S10C
m/(h.mr'} at 50 Pa 10 10
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Appendix B — LZC Technologies Appraisal Matrix

LZC
technology

| Solar thermal

Basic Technical Information

Solar collectors (flat plate or tube) transfer
energy into transfer liquid to a closed loop
twin coil hot water cylinder

Technical, Environmental and Economic implications/considerations

Can meet a significant proportion of the DHW demand

No adverse noise impacts

No adverse land use impacts

Efficiency effected by site factors shading, orientation and roof/ground space
Requires considerable hot water demand all year round to be financially
beneficial

No nearby users with significant heat demand, making export of excess heat
unfeasible

Government Renewable Heat Incentives (RHIs) no longer available

Suited Application

Domestic and commercial applications with high
annual hot water load:; leisure centres, canteens,
washrooms

Site specific comment

The DHW demand is a very small
proportion of the total demand, because
of this the lifecycle payback time for the
system will be very long.

Considered
for detailed

analysis

No

Wind turbine

Turbine/generator converts wind energy to
electrical power.

Excess electricity generation can be exported to the grid

Can create structural, vibrations and noise implications

Not suited for urban environments

Costs can be high in relation to the actual amount of electricity generated,
making payback times longer than for other technologies

Generally payback over 20 years

Government bonus Feed in Tariffs (FiTs) no longer available

Large sized turbines in non- urban or offshore
locations will be more effective

Wind turbines are not suited to the local
environment

No

Solar
Photovoltaic

Photovoltaic solar cells convert solar energy
directly into electricity. The incoming solar
energy charges the excess electrons doped
within one of the cells’ layers. The energised
electrons move through the cell into a wire
creating an electrical current.

R R KR

<&

Allows on site generation of renewable electricity

Excess electricity generation can be exported to the grid

Generally payback between 7- 12 years

Low maintenance requirements, contributing to short payback periods when
life cycle costs are considered

No adverse noise impacts

No adverse land use impacts

Efficiency affected by site factors — shading, orientation and roof/ground
space

Government bonus Feed in Tariffs (FiTs) no longer available

Wide range of building types particularly buildings
with limited solar shading and south facing roof

The large roof area has the potential to
accommodate a PV array.

Yes

Air source
heat pump

Air Source Heat Pumps (ASHP) capture
heat from the outside air and transfer the
heat directly to the air inside the building or
transferring the heat to a liquid medium that
can be pumped around the building

Lower installation cost than ground source heat pump

Can provide heating and cooling

Life cycle costs and payback times are comparable to non-renewable
alternatives

No adverse noise impacts

No adverse land use impacts

COP is not as good during the heating season when the outside air
temperature is often less than the ground temperature

Government Renewable Heat Incentives (RHIs) no longer available
No nearby users with significant heat demand, making export of excess heat
unfeasible

Suits a wide range of building types particularly
buildings with office areas which tend to have high
heating demands when the outdoor temperature is
mild.

Within the simulation, demand for
heating and cooling by ASHP presents a
viable option for the development.

Yes
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LZC Basic Technical Information Technical, Environmental and Economic implications/considerations Suited Application Site specific comment Considered
technology for detailed
analysis

Ground Ground Source Heat Pumps (GSHP) v" More heat is supplied to the building than energy is consumed by the heat Suited to projects with a balanced heating and Space and site restrictions do not allow | No

source heat capture heat from the ground and transfer pump cooling load, and space for the necessary ground this system to be viable for this project.

pump the heat to a liquid medium that can be v" COP is much better than air source heat pumps works. Unbalanced cooling and heating loads

pumped around the building v" No adverse noise impacts once constructed mean the system efficacy will reduce
. Requires area for ground collector or borehole over time.

. No nearby users with sufficiently high heat demand to justify export

- High initial capital cost, with substantially longer life cycle payback time than
air source heat pumps.

- For sites without balanced heating and cooling loads, the local ground
temperature depletes over time, reducing efficacy of the system

- Government Renewable Heat Incentives (RHIs) no longer available

Biomass Uses biomass as a fuel source for space v" Renewable source of heating Building/site with sufficient access and storage The project has very small heating No
heating and hot water v" No adverse noise impacts facilities and a capable maintenance team/ loads: the potential energy savings
. Government Renewable Heat Incentives (RHIs) no longer available infrastructure in place. Best suited to projects with | would not justify the large additional
- No nearby users with sufficiently high heat demand to justify export large heating loads. space required. Regional policies
- Requires large fuel storage capacity regarding air quality mean a biomass
- Significant areas of arable land must be used for fuel production boiler is not suitable for the project.

- Generally a large capital cost with ongoing fuel and maintenance costs that
mean life cycle payback times are long
- Contributes to poor air quality
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