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1 EXECUTIVE SUMMARY

Norman Disney & Young (NDY) has been appointed by Virtus Data Centres to produce an Energy Monitoring,
Recording & Reporting Plan (EMRRP) for LON14 - the fit-out of a new Data Hall currently registered as DCé on
the Prologis Park Heathrow in Stockley Park, London. The application reference for the development is
18399/APP/2022/411, and the description of the development is as follows:

Installation of plant and equipment to unit DC6 including external plant equipment, external louvres, and
associated security fencing and landscaping, to facilitate use of the building as a data centre

This report meets the desired requirements for the EMRRP, as set out within Condition 8 attached to the above
permission (dated 03/05/2023).

CO2 REDUCTION, FROM REGULATED ENERGY LOADS (PART L)

Within the planning application, the energy strategy previously demonstrated that the overall carbon emissions
from regulated loads (i.e: at Be Green stage) has been calculated at 65% lower than the AD L2 2021 Baseline.

Condition 8 for Planning Permission 18399/APP/2022/411 states that:

“Prior to commencement of the development hereby approved, a detailed Energy Monitoring, Recording and
Reporting Plan (EMRRP) shall be submitted to and approved in writing by the Local Planning Authority. The
EMRRP shall accord with the requirements of the Policy SI2 of the London Plan (2021) and the GLA Energy
Assessment Guidance (April 2020 or as amended) and demonstrate that the development will secure the 65%
saving in CO2 emissions from the regulated energy load in accordance with the Energy Strategy (27 September
2022).

The development must proceed in accordance with the approved reporting structure and where there is a
failure to achieve the carbon savings as set out in the Energy Strategy, this failure (tCO2) shall be treated as part
of the overall carbon shortfall and shall result in a corresponding carbon offsetting cash in lieu contribution in
accordance with the formula set out in the S106 agreement”

Based on this, the energy modelling has been updated, using current design information. From this, it has been
calculated that the overall carbon emissions from regulated loads (i.e: at Be Green stage) achieves a 65.5%
saving against the AD L2 2021 Baseline — which is an uplift in comparison to the improvement achieved at
planning stage.

“BE SEEN” OPERATIONAL ENERGY MODELLING

The "Be Seen" Stage is the latest stage of the Mayor's Energy Hierarchy as per Policy SI2 of the London Plan 2021.
It requires monitoring and reporting of the actual operational energy performance of major developments for
at least five years via the Mayor's "Be Seen" monitoring portal. In accordance with this policy, and London
Borough of Hilingdon Council policy, the development will be provided with metering to plant and renewable
technology. This will allow for future occupiers to monitor their energy usage. The development will have
extensive submeters for the regulated energy (including heating, cooling, auxiliary equipment, lighting) and for
the energy generated on site.
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2 ENERGY STRATEGY UPDATES
2.1 INTRODUCTION

Following the planning application of LON 14, updates to the Energy Strategy have been provided based on
construction stage information for the development (as per Condition 8). This section outlines how the
development has changed - between planning stage and the current design for the proposed design (i.e: Be
Green stage), and shows that:

e At planning stage, the overall carbon emissions savings from regulated loads (i.e: at Be Green stage)
measured 5% against the AD L2 2021 Baseline.

e Based on the current Stage 5 information the savings have increased by 0.5% to an overall of 65.5%
against the Part L2 2021 Baseline.

2.1  ASSESSMENT METHODOLOGY

The Energy Strategy follows the methodology set out in the GLA's Energy Assessment Guidance (published in
June 2022) which the Local Plan also adopts. The proposed strategy has incorporated energy efficiency
measures and renewable energy fechnologies, aiming to minimise CO2 emissions associated with the building’s
operation utilising the principles of the Mayor's energy hierarchy.

The proposed Development has been modelled following the National Calculation Methodology (NCM) 2021.
The IESVE Software version 2023.4.0.0 has been used to estimate the energy consumption and the associated
COz emissions from the Proposed Development.

2.2 FABRIC PROPERTIES

A comparison between the fabric properties shown at planning stage, and the current construction stage
design, are shown below

TABLE 1: FABRIC PROPERTIES

PLANNING STAGE

PART L BASELINE (REVISION T04, SEP 2022) CURRENT STAGE

U-Values of Opaque Fabrics

Data Halls 0.18 W/m2K 1.3 W/m2K 1.3 W/m2K

External Walls

Office 0.18 W/m2K 0.35 W/m2K 0.35 W/m2K |
External Walls ’ : ’

Roof 0.15 W/m2K 1.5 W/m2K 1.5 W/m2K

Ground Floor 0.15 W/m2K 0.5 W/m2K 0.5 W/m2K

Glazing Properties

Overall U-Value including

1.4 W/m2K 2.2 W/mzK 2.2 W/m2K
frame
g-value 0.28 0.4 0.4
Visible Light Transmittance 60% 70% 70%
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2.3 HEATING AND COOLING

The chiller selection within the modelling has been updated following planning submission. We have updated
this, based on the newest selection from the manufacturer (Airedale)

The calculation is provided below for the indicative SEER of the data hall cooling, which is the dominant load
within the facility. The manufacturers data for this information is included in Appendix A.

Energy Analysis 1 run . B
Unit : DCF132DR-28TEEQ Energy Consumption 434998 kKWhr
Fan Type : EC 910mm Annual Running Cost : £43,500
Coil Protection Type : Standard Design Supply : 23.0 °C
FC Coil Type: 4 Row Design Return : 32.0°C DX: 0.1%
Optimised HPC : v Fluid : Ethylene Concurrent : 14.0 %
FreeCool If Possible ; [v Glycol % : 20.0 % FreeCooal : 85.8 %
Allow Max FS in FC : N
SEER = 1550 x 24hr x 365 / 434998 KWhr = 31.2

FIGURE 1: COOLING EFFICIENCY CALCULATION

A comparison of the heating & cooling efficiencies, between planning stage and current design, is shown
below

TABLE 2: HEATING & COOLING PARAMETERS

PLANNING STAGE

PART L BASELINE (REVISION T04, SEP 2022) CURRENT STAGE

GF Offices and Reception

System Type Air-Cooled VRV I
Cooling Seasonal I
Efficiency (SEER) S 636 6-36

Heating Seasonal 2.5 4.86 4.86

Efficiency (SCOP)

1F Offices |
System Type Water-Cooled VRV

Cooling Seasonal 5 5 5 I
Efficiency (SEER)

Heating Seasonal 2.5 2.5 2.5

Efficiency (SCOP)

Data Halls |
System Type Single Room Cooling

Cooling Seasonal I
Efficiency (SEER) 8 31.6 31.2

Heating Seasonal N/A N/A N/A I
Efficiency (SCOP)
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A comparison between the ventilation parameters shown at planning stage, and the current construction

stage design, are shown below

TABLE 3: VENTILATION PARAMETERS

PART L BASELINE

PLANNING STAGE
(REVISION T04, SEP 2022)

CURRENT STAGE

Offices and Reception

System Type Supply & Extract

Central AHU SFP (W/I/s) 1.6 2.3 2.3
FCU Terminal SFP (W/I/s) 0.3 N/A N/A
Heat Recovery Efficiency 75% 70% 70%
Data Halls

System Type Supply Only

Central AHU SFP (W/I/s) 1.1 1.01 1.01
FCU Terminal SFP (W/I/s) 0.3 N/A N/A

Heat Recovery Efficiency

No Heat Recovery

No Heat Recovery

No Heat Recovery

Plant Rooms

System Type Supply Only

Central AHU SFP (W/I/s) 1.1 0.5 0.5
FCU Terminal SFP (W/I/s) 0.3 N/A N/A

Heat Recovery Efficiency

No Heat Recovery

No Heat Recovery

No Heat Recovery

2.5 DOMESTIC HOT WATER

A comparison between the domestic hot water parameters shown at planning stage, and the current
construction stage design, are shown below

TABLE 4: DHW PARAMETERS

PART L BASELINE

PLANNING STAGE
(REVISION T04, SEP 2022)

CURRENT STAGE

DHW (All Areas)

System Type Electric Hot Water Heater
100% 100%
Efficiency 100% (Pre-Heat from Solar (Pre-Heat from Solar
Thermal) Thermal)
Storage Volume None 800L 800L
Storage Losses N/A 0.0047 0.0047

| 30 |
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2.6 LIGHTING

A comparison between the lighting parameters shown at planning stage, and the current construction stage
design, are shown below

TABLE 5: LIGHTING PARAMETERS

PLANNING STAGE

PART L BASELINE (REVISION T04, SEP 2022) CURRENT STAGE

Datacentre Areas

Data Halls 110 Im/W 141 Im/W 4.24 W/m?
(From Bouygues Dialux
Calculations)

3.51 W/m?2
Plant Rooms 110 Im/W 110 Im/W (From Bouygues Dialux
Calculations)
Main Corridors 110 Im/W 148 Im/W 8.09 W/m?2

(From Bouygues Dialux
Calculations)

4.28 W/m?
CRAC Corridors 110 Im/W 148 Im/W (From Bouygues Dialux
Calculations)
Store 110 Im/W 148 Im/W 9.48 W/m?

(From Bouygues Dialux
Calculations)

Office Areas

Offces 70 Im/W 60 Im/W 7.21 W/m?
(From Bouygues Dialux
Calculations)

7.90 W/m?
WCs 110 Im/W 110 Im/W (From Bouygues Dialux
Calculations)
Cupboards 110 Im/W 148 Im/W 5.33 W/m?2 I

(From Bouygues Dialux
Calculations)

3.79 W/m?2
Stairs 110 Im/W 148 Im/W (From Bouygues Dialux
Calculations)
Loading Bay 110 Im/W 148 Im/W 2.77 W/m?2

(From Bouygues Dialux
Calculations)

2.1 REGULATED ENERGY STRATEGY SUMMARY

The carbon saving of the regulated carbon emissions, using Part L 2021 methodology, is shown in the table
below. These results show that:

e At planning stage, the overall carbon emissions savings from regulated loads (i.e: at Be Green stage)
have at 65% against the AD L2 2021 Baseline.
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e Based on the current information, the savings have increased by 0.5% to an overall 65.5% improvement
against the Part L2 2021 Baseline.

TABLE 6: GLA CARBON EMISSION SAVINGS

PLANNING STAGE CURRENT STAGE
TOTAL TOTAL

REGULATED  CO:SAVINGS REGULATED COSAVINGS
EMISSIONS (TCO/YEAR) o SAVINGS EMISSIONS (TCO2/YEAR) o SAVINGS
(TCO2/YEAR) (TCO2/YEAR)

Part L 2021 1322.0 1314.0

Baseline

Be Green 460.5 861.5 65% 453.3 860.6 65.5%

Non-domestic carbon emissions (Part L2, 2021)

1400

1200

1000 65.5% reduction

against Part

800 L2021 baseline

600

400

560 560

Carbon Emissions per Annum (tCO,)

200

Baseline Be Lean Be Clean Be Green

FIGURE 2 GLA CARBON EMISSION SAVINGS

The BRUKL document, based on the Current Design, is shown in Appendix B.
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3 “BE SEEN” ENERGY MONITORING
3.1 INTRODUCTION

The London Plan 2021 has developed the Be Seen stage on fop of the ‘Be Lean’, ‘Be Clean’, and '‘Be Green’
categories.

It has been widely recognised that there are significant discrepancies between the energy consumption
estimated at design stage and the actual energy consumption of buildings during operation, which is known as
the ‘performance gap'. Common practice in the UK with regards to energy modelling at design stage primarily
aims to assess compliance with Building Regulations and estimate regulated CO2 emissions. However,
compliance-based energy models are not inftended to predict energy use, as they include a number of
simplifications and standardisations to allow compliance calculations to be carried out.

The 'Be Seen’ stage aims to address the gap between the building theoretical energy performance and the
measured redlity by:

. Monitoring and reportfing of the actual operational energy performance of major developments for at
least five years via the Mayor of London’s ‘Be Seen’ monitoring portal.

. Establishing post-construction monitoring as good practice, enabling developers and building owners to
better understand their buildings and identify methods for improving energy performance from the project
inception stage and throughout the building’s lifetime.

. Ensuring that the actual energy and carbon performance of buildings is aligned with the estimated energy
and carbon performance will also be a key factor in achieving a zero-carbon London.

. The energy performance data that will be collected will provide an evidence base which could help
inform future industry-wide benchmarks or performance ratings for major building typologies based on in-
use performance.

Figure 3 summarises the process and responsibilities for the ‘Be Seen’ process.

« Upload the necessary contextual and performance data to the 'be seen' portal
» Confirm the target dates for all subsequent 'be seen’ stages

: « Confirm that metering plans that will enable the in-use energy performance
1. Planning reporting are in place

Planning
applicant

stage

= Update the contextual data and upload energy performance predictions onto

the 'be seen' portal Developer
« Confirm that the metering installation is complete and correctly calibrated

Building

« Submit energy performance data annually for at least 5 years Owner

* Where actual performance differs from estimated performance, identify the
causes and the potential mitigation measures

FIGURE 3: 'BE SEEN' PROCESS AND RESPONSIBILITIES. IMAGE COURTESY OF BE SEEN ENERGY MONITORING
GUIDANCE (SEPTEMBER 2021)

The Be Seen Energy Monitoring Guidance document, published in September 2021, explains the process that
needs fo be followed to comply with the ‘Be Seen’ post-construction monitoring requirement of Policy Sl 2 of
the London Plan. The ‘Be Seen’ energy monitoring guidance requires the reporting of energy performance data
as a scheme is planned, built out and in use. The responsibility for providing the data at each reporting stage
lies with the legal owner of the development at that reporting stage.

The document sets the requirements outlined below for the planning stage. This includes:
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e Contextual data: Provide contextual data relating to the development’s reportable units (RUs). This includes
non-energy information such as data on location and typology of buildings.

e Building energy use: Report on the energy and fuel imports into each RU of a development.

e Plant parameters: Report on parameters that relate to the performance of heat or cooling generation plant
within energy centres that form part of a development. This will include energy inputs and outputs of energy
centres, energy use and contribution of heating and cooling technologies, and network efficiency data to
monitor losses in district and communal energy networks.

e Carbon emissions: Report on the development’s estimated carbon emissions at planning stage based on
the appropriate carbon emission factors, as set out in the GLA's Energy Assessment Guidance. When on-site
carbon reductions have been maximised, but a carbon shortfall still exists, applicants will be expected to
report on and confirm the carbon offsefting contribution to the relevant local authority’s fund in line with the
net zero carbon target.

Developments can be made up of a mix of uses, phases and tenures. At the planning stage reporting is done
for the entire development as a whole. However, to allow for more comprehensive reporting at the as-built and
in-use stages, a development is split into a number of ‘reportable units’ (RUs) which applicants will need to
report against individually:

e The energy centre RUs
e The residential RUs
e The non-residential Rus

LON14 is a non-residential RU as it is an individual building/facility with a single non-residential occupier/tenant.

3.2 MONITORING AND REPORTING PLAN

In line with the GLA “Be Seen” requirements, and London Borough of Hillingdon Council policy, the
development will be provided with extensive metering. This will allow the monitoring of energy usage, and is
outlined in detail this section.

AUTOMATIC METERING AND MONITORING

The development will have extensive submeters for the regulated energy (including heating, cooling, auxiliary
equipment, lighting) and for the energy generated on site.

The proposed data centre will be provided with a Power Monitoring System (PMS) covering 100% of the energy
usage across the site. The PMS will allow monthly energy usage will be analysed and energy reductions
targeted. The Power Usage Effectiveness (PUE) will also be automatically calculated and displayed on the
monitoring screen.

System Overview

POWER STREAM 1 LvEBT-1 LvsB1-2 L¥EB1-3 LvsB14 Lvse1-5 LVEB16 LvEE1T [

—tar (| )| (TR |- )|
e | (D | o C— | Cop— | Cop—) (Cp_—)| Co_— | Co_—) - S| Be e W m
o (s | ) [mzl (o | o) (| | o)
(| (s C—| | C— || — (Com— | yp—|
MERDN (8 | [ ®] | ™ | B | S | e | B | et | [
[ — Em 1

FIGURE 4: SAMPLE PMS GRAPHIC
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ENERGY REPORTING FORMATS
Readings will be taken at the end of each year and will be submitted to the Local Planning Authority in a
format similar the table below, with regulated energy separately sub-metered from the unregulated energy.

TABLE 7: REPORTING METER READINGS TEMPLATE

Heating

Cooling

Auxiliary

Lighting

Domestic Hot Water

Total Regulated Energy Consumption

Total Unregulated Consumption

This in-use data will be submitted to the Local Planning Authority via the GLA website, through the use of the
GLA monitoring spreadsheet. The GLA reporting template for the annual in-use performance of the building is
shown in the table below:

TABLE 8: ANNUAL IN-USE ENERGY CONSUMPTION TEMPLATE

CATEGORY PARAMETER :IEIQ:(:Y UNIT :TAATIE“ END DATE
Annual Electricity Consumption kWh/yr
Annual Gas Consumption kWh/yr
Building Energy Annual Oil Consumption kWh/yr
Use Annual Biomass Consumption kWh/yr
Annual District Heating Consumption kWh/yr
Annual District Cooling Consumption kWh/yr
Total Electricity Generation kWh/yr
Solar Thermal Generation kWh/yr
Esgrzv;/oble Photovoltaic Generation kWh/yr
Renewable Electricity, Exported kWh/yr
Renewable Electricity, Used on Site kWh/yr
Battery Storage Capacity kWh
Energy Storage
Neft Electricity Flow to EVs kWh
Energy District Heating Exported kWh/yr
Exported District Cooling Exported kWh/yr
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APPENDIX A: CHILLER DATASHEET
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DELTACHILL Energy Analysis 1
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7 65 6 21 7750 00 7750[ Of 0O 0.0 00| of § N\ o 00 00 00 00 00 NA Of 0 00 00 00 00 00 NAl Of &E \ 0.0 S0 0 775.0 7750 1.4 655  32.7[MAee % 0 3875 00 3875 07 2817 OB\ 0 3875 00 3875 0.7 2817 None| 00 1000 00 1550.0 15500 2.8 1644 193  80.45 40 655 327
6 55 -5 29 7750 00 7750[ Of 0 00 00 of NN o 00 00 00 00 00 NA| Of 0 00 00 00 00 00 NAl Of 0.0 S0 0 775.0 7750 15 657 32900 0 3875 00 3875 07 2883 BN\ 0 3875 00 3875 07 2883 None| 00 1000 00 1550.0 1550.0 2.9 1644  19.4  79.97 56 657 329
-5 .45 -4 81 7750 00 7750[ Of 0O 00 00 of NN o 00 00 00 00 00 NA Of 0 00 00 00 00 00 NA of NN 0.0 S0 0 775.0 7750 15 659  33.1[MFC e 0 3875 00 3875 08 2955 SN\ 0 3875 00 3875 08 2955 None| 00 1000 0.0 1550.0 1550.0 3.1 16.44 195 7945 158 659 33.1
-4 35 -3 152 7750 00 7750[ Of 0O 00 00| Of Y o 00 00 00 00 00 NA| Of 0 00 00 00 00 00 NAl Of NN 0.0 FreeCool SN ALX0) 7750 1.6 662 33.4[NFC000 0 3875 00 3875 08 303.1 F BN\ 0 3875 00 3875 08 3031 Nonel 00 1000 00 15500 1550.0 ~ 3.2 1644 197 7888 299 662 33.4
3 25 2 275 7750 00 7750[ Of 0O 0.0 00| oOf S 0 00 00 00 00 00 NA Of 0 00 00 00 00 00 NAl Of N 0.0 FreeCool JCIY 4 4X0! 7750 1.7 665  33.7[MiCe § 0 3875 00 3875 08 3114 FreeCool N @ 0 3875 00 3875 08 3114 None| 00 1000 0.0 1550.0 1550.0 3.4 16.44 198 7825 545 665 33.7
2 -15 -1 517 7750 00 7750[ Of O 00 00| oOf N g 0 00 00 00 00 00 NA| Of \ 0 00 00 00 00 00 NA Of NN 0.0 FreeCool [VIY4ZX0! 7750 1.8 66.8  34.0[NiC 00 0 3875 00 3875 09 3203 FreeCool NN 0 3875 00 3875 09 3203 None| 00 1000 00 1550.0 1550.0 35 16.44 200 7755 1033 66.8 34.0
-1 -05 0 828 7750 00 7750 Of 0 00 00 of NN o 00 00 00 00 00 NA Of §§ 0 00 00 00 00 00 NAl Of N 0.0 S0 0 775.0 7750 1.9 671  343[NFC e § 0 3875 00 3875 09 3299 FreeCool N @ 0 3875 00 3875 09 3299 Nonel 00 1000 00 1550.0 1550.0 3.7 16.44 202 7678 1671 67.1 34.3
0 05 1 1214 7750 0.0 7750 Of 0 00 00/ of NN o 00 00 00 00 00 NA Of 0 00 00 00 00 00 NAl Of N 0.0 S0 0 775.0 7750 2.0 675 34.7[NAC0e 0 3875 00 3875 1.0 3403 FreeCool N 0 3875 00 3875 1.0 3403 None| 00 1000 0.0 1550.0 1550.0 4.0 16.44 204 7593 2478 675 34.7
1 15 2 1751 7750 0.0 7750 Of 0 00 00| oOf & 0 00 00 00 00 00 NA Of §$ 0 00 00 00 00 00 NA Of § 0.0 S0 0 775.0 7750 21 67.9  35.1[NFC 00 %% 0 3875 00 3875 11 3517 FreeCool NN 0 3875 00 3875 11 3517 None| 00 1000 0.0 1550.0 1550.0 4.2 16.44 207 7497 3620 67.9 35.1
2 25 3 2253 7750 00 7750, Of 0 00 00| oOf % Y o 00 00 00 00 00 NAl of N 0 00 00 00 00 00 NA Of NN 0.0 FreeCool JONN4£X0) 7750 23 684 356000 % 0 3875 00 3875 1.1 364.1 FreeCool NN\ 0 3875 00 3875 11 3641 None|l 00 1000 0.0 1550.0 15500 45 16.44 210 73.90 4726 684 356
3 35 4 2855 7750 00 7750 Of 0 00 0o of NN o 00 00 00 00 00 NA| Of §*§ 0 00 00 00 00 00 NAl Of §* 0.0 S0 0 775.0 7750 24 689  36.1[MA 0 \\\ 0 3875 00 3875 12 3778 BN\ 0 3875 00 3875 12 3778 None| 00 1000 00 1550.0 1550.0 ~ 4.9 1644 213 7268 6089 689 36.1
4 45 5 3428 7750 00 7750 Of 0 0.0 00| oOf § Y o 00 00 00 00 00 NA Of 0 00 00 00 00 00 NAl Of &E \ 0.0 FreeCool JCIY #4X0! 7750 2.6 695  36.7 [Nl 0 % 0 3875 00 3875 13 3929 FreeCool NN\ 0 3875 00 3875 1.3 3929 None|l 00 1000 0.0 1550.0 1550.0 53 16.44 21.7 71.30 7452 695 36.7
5 55 6 3828 7750 00 7750 Of O 00 00 of NN o 00 00 00 00 00 NA| Of 0 00 00 00 00 00 NA Of 0.0 FreeCool SR aZX0) 7750 2.9 702  37.4[NFEe 0 3875 00 3875 14 4097 BN\ 0 3875 00 3875 14 4097 Nonel 00 1000 00 15500 1550.0 ~ 5.8 1644 222 69.72 8510 702 37.4
6 65 7 4200 7750 00 7750 Of 0 00 00 of NN o 00 00 00 00 00 NA Of 0 00 00 00 00 00 nNA of NN 0.0 S0 0 775.0 7750 3.2 709 38.1[NiCe 0 3875 00 3875 16 4286 FreeCool NN 0 3875 00 3875 16 4286 None|l 00 1000 0.0 1550.0 1550.0 6.4 16.44 228 6791 9586 70.9 38.1
7 75 8 4714 7750 00 7750 Of 0 0.0 00| of WY o 00 00 00 00 00 NA Of 0 00 00 00 00 00 NAl Of NN 0.0 ZE0N 0 775.0 7750 3.6 718  39.0[Mieen 0 3875 00 3875 1.8 4498 FreeCool N\ 0 3875 00 3875 1.8 4498 None| 00 1000 0.0 1550.0 1550.0 7.1 1644 235 6582 11101 718 39.0
8 85 9 5375 7750 00 7750 Of 0 00 00| oOf S 0 00 00 00 00 00 NA Of 0 00 00 00 00 00 NAl Of § N 0.0 SO0 0 775.0 7750 40 727  39.9[NiCen § 0 3875 00 3875 20 4741 FreeCool N 0 3875 00 3875 20 4741 None| 00 1000 0.0 1550.0 1550.0 8.0 16.44 245 63.38 13144 727 39.9
9 95 10 5638 7750 0.0 7750 Of O 0.0 00| oOf N o 00 00 00 00 00 NA Of 0 00 00 00 00 00 NAl oOf N 0.0 SEN 0 775.0 7750 46 739  41.1[NFEee 0 3875 00 3875 23 5020 FreeCool N\ 0 3875 00 3875 23 5020 Nonel 00 1000 0.0 1550.0 1550.0 9.2 16.44 256 60.53 14437 739 41.1
10 105 11 5823 7750 0.0 7750 Of 0 00 00/ of NRN o 00 00 00 00 00 NA| Of §§ 0 00 00 00 00 00 NAl Of \ 0.0 FreeCool [CI &Ko) 7750 53 752  42.4[NFEe0 § 0 3875 00 3875 27 5347 FreeCool NN 0 3875 00 3875 27 5347 None| 00 1000 0.0 1550.0 1550.0 107 1644 271 57.18 15784 752 424
11 115 12 5592 7750 0.0 7750 Of 0 00 00 of NN o 00 00 00 00 00 NA Of 0 00 00 00 00 00 NAl Of N 0.0 S0 0 775.0 7750 6.3 767 43900 0 3875 00 3875 32 5735 FreeCool N 0 3875 00 3875 32 5735 None|l 00 1000 0.0 1550.0 1550.0 12.7 16.44 291 53.22 16286 76.7 43.9
12 125 13 5319 7750 00 7750 Of 0 00 00| oOf & 0 00 00 00 00 00 NA Of §$ 0 00 00 00 00 00 NAl Of §§ 0.0 FreeCool [N aZX0! 7750 7.7 785 45700 %@ 0 3875 00 3875 39 6204 FreeCool NN 0 3875 00 3875 39 6204 Nonel 00 1000 0.0 1550.0 1550.0 155 16.44  31.9 4853 16988 785 457
13 135 14 4955 7750 00 7750, Of 0 00 00 of NN o 00 00 00 00 00 NA 0 00 00 00 00 00 NA Of NN 0.0 S0l 0 775.0 7750 9.8 80.7  47.9[ AL & 0 3875 00 3875 49 6789 FreeCool §\ 0 3875 00 3875 49 6789 Nonel 00 100.0 0.0 1550.0 1550.0 19.6 16.44  36.1 42.99 17864 80.7 47.9
14 145 15 4567 7750 0.0 7750 Of 0 00 00| oOf & 0 00 00 00 00 00 NA §*§ 0 00 00 00 00 00 NAl Of §“ 0.0 FreeCool SN ALX0) 7750 13.0 834  50.6[MA00 N\ 0 3875 00 3875 65 7539 Z NN\ 0 3875 00 3875 65 7539 None| 00 1000 00 1550.0 1550.0 260 16.44 424 3653 19381 834 50.6
15 155 16 4419 7750 0.0 7750 Of 0 0.0 00| oOf § Y o 00 00 00 00 00 NA NRY o 00 00 00 00 00 NA of NN 0.0 S0 0 775.0 7750 183 86.8  54.0[MAC o0 % 0 3875 00 3875 92 8536 FreeCool NN 0 3875 00 3875 92 8536 None| 00 1000 0.0 1550.0 1550.0 36.6 1644 531 2920 23459 86.8 54.0
16 165 17 4017 7750 0.0 7750 Of 0 00 00| of NNRY o 00 00 00 00 00 NA Y o 00 00 00 00 00 NA of NN 0.0 ZE0N 0 775.0 7750 278 909  58.1[MFl 00 0 3875 00 3875 139 9887 G0N\ 0 3875 00 3875 139 9887 None| 00 1000 0.0 15500 15500 555 1644 720 2153 28914 909 58.1
17 175 18 3344 7750 00 7750, Of 0O 00 00/ of NN o 00 00 00 00 00 NA N o 00 00 00 00 00 nNA of NN 0.0 S0l 0 775.0 7750 439 954  62.6[ A0 0 3875 00 3875 220 11585 SN\ 0 3875 0.0 3875 220 11585 None| 0.0 100.0 0.0 1550.0 1550.0 87.8 16.44 1043 14.86 34869 954  62.6
18 185 19 2828 7750 0.0 775.0[fenm.d 1 4992 1450 3543 352 96.4 I NN 1 2192 1450 742 112 480.0  24.3[WGELels N\ 0 2801 00 2801 240 12100 N/A| Of N 0.0 CORTEI 2 10235 3524 6711 601 975 64 7[SNGWEEN\\\\| 2 5889 3524 2365 361 480.0 TIGEEEBNNNY 0 4346 0.0 4346 240 12100 N/A| 474 526 5082 10418 1550.0 96.6 16.44 1130 1372 31959 97.0 64.2
19 195 20 221.0 7750 0.0 775.0f€elicud 1 4407 1442 2965 355 96.4 Concurrent N 1 2081 1442 639 116 480.0 258 NEC o6\ $ 0 2326 00 2326 239 12100 N/A| Of § N 0.0 el 2 9540 3519 6020 60.6 97.5  64.7 el «@ 2 5703 3519 2184 366 480.0 OPEENNNY 0 3836 00 3836 239 12100 N/A| 349 651 559.0 991.0 1550.0 103.6 16.44 1201 12.91 26538 97.1  64.3
20 205 21 1779 7750 0.0 775.0feeiicyd 1 3815 1435 2380 358 96.4 Concurrent N 1 1965 1435 53.0 11.9 480.0 27.5[ N eedih 0 1850 00 1850 239 12100 N/A| Of N 0.0 ooielica 2 8818 3515 5303 611 975  64.7 Mol | 2 5498 3515 1983 37.2 480.0 OPEEEENNNNY 0 3320 00 3320 239 12100 N/A| 214 786 6142 9358 15500 111.4 16.44 127.8 1213 22736 97.2 64.4
21 215 22 1481 7750 0.0 775.0[eeeiycyd 1 3209 1428 1781 361 964 Concurrent N 1 183.8 1428 41.0 123 480.0  29.3[ L6\ && 0 1371 00 1371 238 12100 N/A| Of \ 0.0 Ol 2 805.1 3511 4541 61.6 97.4  64.6NeuEIENEN\ @ 2 5261 3511 1750 37.8 504.0 FreeCool NN @ 0 2791 00 2791 238 12100 N/A| 62 938 6762 873.8 1550.0 120.1 16.44 1365 11.36 20215 97.3 645
22 225 23 1154 7750 0.0 775.0fecicwd 2 7277 3511 3766 620 97.2 Concurrent N 2 5017 351.1 150.6 38.3 549.0 None| Mot 0 2260 00 2260 237 12100 N/A| Of N 0.0 ool 3 12510 537.9 7131 999 977 648N\ 3 8715 537.9 333.6 762 927.0 FreeCool N 0 3795 00 3795 237 12100 N/A| 910 9.0 7359 8141 1550.0 130.9 16.44 147.3 1052 17002 97.3 645
23 235 24 912 7750 00 775.0feiycud 2 6438 3511 2927 626 97.1 Concurrent \ 2 4727 3511 1216 389 603.0 None|Hacoe $ 0 1711 00 1711 237 12100 N/A| Of &“ 0.0 el 3 11154 534.0 5814 102.0 97.7  64.9 Mol %@ 3 8063 5340 2723 783 930.0 FreeCool NN 0 3091 00 3091 237 12100 N/A| 722 27.8 8040 7460 1550.0 147.1 1644 1636 948 14919 972 644
24 245 25 637 7750 00 775.0f€ciycwd 2 5514 3511 2003 635 96.9 Concurrent N 2 4377 3511 86.6 39.9 668.0 None|Hata® NN 0 1138 00 1138 23.6 12100 N/A| Of \ 0.0 Ol 3 979.7 5300 4497 1041 977 64.9NeelE i NN\ 3 7409 5300 2109 805 933.0 FreeCool NN 0 2388 00 2388 236 12100 N/A| 478 522 8890 661.0 1550.0 1694 16.44 1858  8.34 11837 97.3 645
25 255 26 479 7750 00 775.0[0GMM 2 280.4 280.4 27.3 887 DX N 1 1402 1402 0.0 136 480.0  40.0 DY § 1 1402 1402 00 136 480.0 400 Of §“ 0.0 el 3 8441 526.0 3180 1062 97.7  64.9Meuelc \,\%\@ 3 6754 5260 1494 826 936.0 G BN\ 0 1686 00 1686 235 12100 N/A| 123 877 9919 558.1 15500 193.0 1644 209.4  7.40 10032 96.6 63.8
26 265 27 343 7750 00 775.0f€eiicud 3 708.4 5220 186.4 108.2 97.7 Concurrent N 3 609.8 5220 87.8 84.8 9390 Nonefli:oWMNNY 0 986 00 986 235 12100 N/A|  Of & \ 0.0 T 4 8351 6616 1735 987 955 62.7MOMGIEGN NN\ 3 641.6 5220 1197 848 939.0 Concurrent NN 1 1935 139.7 538 139 4800 44.0 474 526 1190.8 359.2 1550.0 2065 1644 2229 695 7645 965 637
27 275 28 215 7750 00 775.0f€sicad 4 7729 6570 1159 101.2 955 Concurrent N 3 5950 517.8 77.2 869 9420 None[lOUIEUSNNNY 1 177.8 139.1 38.7 142 4800 48.7|  Of ) 0.0 Ut 5 12404 8632 3771 1315 968 640fORTEIN Y 3 7153 5178 1974 869 9420 None|leilil N\ 2 5251 3454 179.7 445 7545 None| 995 05 13159 234.1 1550.0 202.6 16.44 219.0  7.08 4709 955  62.7
28 285 29 132 7750 00 7750 VG 1 6346 684.6 922 952 DX N 2 3423 3423 00 461 7534 Nonc[EVGEEE N\ 2 3423 3423 00 461 7534 None| Of N\ 0.0 ey 5 11272 856.0 2712 1352 96.8 64.0MOUEUIN NN 3 6553 513.6 141.6 89.1 9450 None[ouelicy® NN 2 4719 3423 129.6 461 7534 None| 79.6 20.4 1439.2 110.8 1550.0 201.9 16.44 2183 7.0 2882 955 62.7
290 205 30 109 7750 00 775.0QVGEM 4 6789 678.9 95.3 952 DX 2 3394 3394 00 477 7600 Nonc[EVEEE \\\ 2 3394 3394 00 47.7 760.0 None| Of N 0.0 G 5 10151 8489 1662 1389 968 64OWWUIEE \\\\ 3 5955 5095 861 912 9490 None[OEE \\\\ 2 4196 3394 802 47.7 7600 Nome| 714 286 14550 950 15500 2156 1644 2320 668 2529 957 629
30 305 31 71 7750 00 775.0[EVGEM 4 6728 672.8 985 952 ) 2 3364 3364 00 492 7630 None [l § 2 3364 334 00 492 7630 None| Of § N 0.0 Ol 5 8416 8416 1426 969 64.1 N\ 38 5052 5052 00 934 9520 Nonc[EYGE \N\ 2 3364 3364 00 492 7630 None| 394 60.6 1550.0 0.0 1550.0 250.4 16.44 2669 581 1895 962 63.4
31 315 32 23 7750 00 775.0fVGEM 4 666.6 666.6 101.6  95.2 DX 2 3333 3333 00 508 7650 None |G\ 2 3333 3333 00 508 7650 None| Of N 0.0 QN 5 8341 834.1 146.4 969 64.1 NN\ 3 5008 5008 0.0 956 9550 None[ENGEE N 2 3333 3333 00 508 7650 None| 353 647 1550.0 0.0 1550.0 261.1 16.44 277.6 558 638 963 635
32 325 33 09 7750 00 775.0fVGEM 4 6603 660.3 104.7  95.2 ) 2 3302 3302 00 524 7680 None [l $ 2 3302 3302 00 524 7680 None| Of \ 0.0 D@l 5 8266 8266 150.1  96.9 64.1 @ 3 4964 4964 00 97.8 959.0 None[EEEEEEE N\ 2 3302 3302 00 524 7680 None| 31.0 69.0 15500 0.0 1550.0 2720 1644 2885 537 260 964 63.6
33 335 34 03 7750 00 775.0QVGEN 4 6539 653.9 107.8  95.2 DX 2 3270 3270 0.0 539 7700 None |G\ 2 3270 3270 00 539 7700 None| Of N 0.0 QN 5 8189 8189 153.9 969 64.1 NN 3 4920 4920 00 999 961.6 NoneEOVGEE N 2 327.0 3270 00 539 7700 None| 266 734 1550.0 0.0 1550.0 2832 16.44 299.6  5.17 90 964 636
34 345 35 02 7750 00 775.0QVEEM 4 6475 647.5 111.0  95.2 DX 2 3237 3237 00 555 773.0 None[JEE § 2 3237 3237 00 555 7730 None| Of §\“ N 0.0 Gl 5 8112 811.2 1576  96.9  64.1 Y %@ 3 4875 4875 00 1021 9654 Nonc[EWGEE \\\ 2 3237 3237 00 555 7730 None| 221 77.9 15500 0.0 1550.0 294.6 1644 3111  4.98 62 965 637
35 355 36 02 7750 00 775.0QVGEM 4 6410 641.0 1141  95.2 ) 2 3205 3205 0.0 571 7760 Nonc[EYGEE \\\ 2 3205 3205 00 571 7760 None| Of \ 0.0 QN 5 8034 803.4 161.4 969 64.1 N\ 3 4830 4830 00 1044 969.3 None[ NGB N\ 2 3205 3205 00 571 7760 None| 175 825 1550.0 0.0 1550.0 306.3 16.44 322.7  4.80 65 96.6 63.8
36 365 37 02 7750 00 775.0QVGEN 4 6339 633.9 117.2  95.2 DX 2 3169 3169 00 586 7721 Nonc[EVEEEE \\\\ 2 3169 3169 00 586 7721 None| Of \ 0.0 '@ 5 7953 7953 165.2 969 64.1 N 2 4784 4784 00 1066 9731 None RS N\ 2 3169 3169 00 586 7721 None| 126 87.4 15500 0.0 1550.0 318.3 16.44 3348  4.63 67 96.7 63.9
37 375 38 02 7750 00 7750QMVGEN 4 6272 6272 1204  95.2 ) 2 3136 3136 00 602 7753 None [ 2 3136 3136 00 602 7753 None| Of & \ 0.0 Gl 5 7874 787.4 169.0 969 64.1 N\ 3 4738 4738 00 1088 977.0 None[EEENGEE \ S@ 2 3136 3136 00 602 7753 None| 7.7 923 1550.0 0.0 1550.0 330.6 1644 347.0  4.47 69 96.8 64.0
38 385 39 02 7750 00 775.0QVGEN 4 6209 620.9 123.6  95.3 DX 2 3104 3104 00 61.8 7850 None [ “% 2 3104 3104 00 61.8 7850 None| Of ) 0.0 Gl 5 7795 7795 1729  97.0 64.2 N 2 4601 4691 00 1111 9810 None RS N\ 2 3104 3104 00 61.8 7850 None| 2.9 971 15500 0.0 1550.0 343.0 16.44 3595  4.31 72 969 641
39 395 40 02 7750 00 7750QMVGEM 5 7712 7712 176.8  97.0 ) 3 4644 4644 00 1134 9850 None [ N\ 2 3068 3068 00 634 7822 None|l Of NN\ 0.0 QN 6 9288 92838 2268 982 65.4 N\ 3 4644 4644 00 1134 9850 None [ @k 3 4644 4644 00 1134 9850 None| 976 24 15500 0.0 1550.0 356.0 1644 3724  4.16 74 970 642
40 405 41 01 7750 00 775.0JMVEEM 5 7630 763.0 180.7  97.0 ) 3 4596 459.6 0.0 1157 989.0 None [EENGEEE\ 2 3034 3034 00 650 7858 None| Of N 0.0 QN 6 9193 919.3 231.4 982 65.4 3 459.6 459.6 0.0 1157 989.0 None[EVEEEE\\\\ 3 4596 459.6 0.0 1157 989.0 None| 923 7.7 15500 0.0 1550.0 369.2 16.44 3856  4.02 39 971 643
41 415 42 01 7750 00 775.0QMVGEM 5 7547 754.7 184.6  97.0 ) 3 4548 4548 0.0 1180 993.1 None [ @ 2 2999 2999 00 66,6 790.0 None| OF NN\ 0.0 QM 6 909.7 909.7 236.0 983 65.5 3 4548 4548 0.0 118.0 993.1 None [EEEDGEE \ 3 4548 4548 00 1180 9931 None| 869 13.1 15500 0.0 1550.0 3827 1644 399.2  3.88 40 972 644
42 425 43 01 7750 00 775.0QVEEM 5 7464 746.4 188.6  97.0 DX 3 4500 450.0 0.0 120.3 997.2 None [ G \ 2 2964 2964 00 683 7940 None| Of NN 0.0 @ 6 9000 900.0 240.7 983 65.5 3 4500 450.0 0.0 120.3 9972 None[EWGEE N\ 3 4500 4500 0.0 1203 997.2 None| 814 186 15500 0.0 1550.0 396.6 1644 4131  3.75 41 973 645
43 435 44 01 7750 00 775.0QMOVGEM 5 737.9 737.9 192.6  97.0 DX 3 4451 4451 0.0 122.7 1001.4 None [ §$ 2 2928 2928 00 69.9 7980 None| Of NN 0.0 QI 6 8902 890.2 2454 983  65.5 3 4451 4451 0.0 1227 10014 None[EVGEEE \\\\| 3 4451 4451 00 1227 10014 None| 756 24.4 1550.0 0.0 1550.0 410.9 16.44 427.4  3.63 43 974  64.6
44 445 45 01 7750 00 7750 QM 5 7294 7294 196.7 97.1 DX 3 4402 4402 0.0 1251 1005.6 None [ GER 2 2892 2892 00 716 8026 None| Of N 0.0 @ 6 8803 880.3 250.1 983 655 3 4402 4402 0.0 1251 1005.6 None |G \ 3 4402 4402 00 1251 10056 None| 698 30.2 15500 00 15500 4256 1644 4421 351 44 974  64.6

*All figures provided in this analysis are given as a guide only, AIAC Ltd does not accept liability for any error or omission, or for any reliance placed on the information contained in this table.
*EN 14825 Electrical Thermostat Off (PTO), Standby Mode (PSB), Off Mode (POFF) and Crankcase Heater Mode (PCK) not included in this analysis
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BRUKL Output Document ¥ HM Government

Compliance with England Building Regulations Part L 2021

Project name

U14633-DC6-LON14-Be
Green-20241107-FINAL

Date: Thu Nov 07 13:44:31 2024

Administrative information

Building Details Certification tool
Address: Hayes, London, UB3 1QF Calculation engine: Apache
Calculation engine version: 7.0.25

As designed

Interface to calculation engine: |ES Virtual Environment
Certifier details Interface to calculation engine version: 7.0.25
Name: NDY BRUKL compliance module version: v6.1.e.1

Telephone number: 44 20 7553 9494
Address: 1 Angel Court, London, EC2R 7HJ
Foundation area [m*]: 5053.82

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

Target CO, emission rate (TER), kgCO./m?annum 75.36

Building CO, emission rate (BER), kgCO,/m?annum 25.99

Target primary energy rate (TPER), kWhe/m?annum 822.94

Building primary energy rate (BPER), kWhe/m?annum 283.84

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 Uaimit | Uacaie | Uicaie | First surface with maximum value
Walls* 0.26 | 0.35 | 0.35 | RMOOOOOF:Surfl0]

Floors 018 | 048 |05 RMO00001B:Surf[0]

Pitched roofs 0.16 |- - No pitched roofs in building

Flat roofs 0.18 | 1.56 | 1.56 | RF000001:Surf[0]

Windows™* and roof windows 1.6 2.28 | 2.28 | GF000000:Surf[2]

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

Personnel doors” 1.6 2.2 2.2 GF000002:Surf[1]

Vehicle access & similar large doors 13 - - No vehicle access doors in building
High usage entrance doors 3 - - No high usage entrance doors in building
U sLima= Limiting area-weighted average U-values [W/(m°K}] Ui-cale = Calculated maximum individual element U-values [W/{nm7K)]
U acaic = Calculated area-weighted average U-values [W/(m*K)]

* Automatic U-value check by the tool does not apply to curtain walls whose limiting standard is similar to that for windows.

** Display windows and similar glazing are excluded from the U-value check. *** Values for rooflights refer to the horizontal position.

* For fire doors, limiting U-value is 1.8 Wim'K

NB: Neither roof ventilators (inc. smoke vents) nor swimming pool basins are modelled or checked against the limiting standards by the tool.

Air permeability Limiting standard This building

m¥(h.m?) at 50 Pa 8 3
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Building services

For details on the standard values listed below, system-specific guidance, and additional regulatory requirements,
refer to the Approved Documents.

Whole building lighting automatic monitoring & targeting with alarms for out-of-range values | YES
Whole building electric power factor achieved by power factor correction >0.95
1- 4-Telco room (Cooling only)-CRAC-Be Green
Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [W/(l/s)] | HR efficiency
This system 2.5 4.48 0 - -
Standard value | 2.5% N/A N/A N/A N/A

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system ‘ YES

* Standard shown is for all types >12 kW output, except absorption and gas engine heat pumps.

2- 3-Cooling Only (CRAC units)-Data Halls

Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [W/(l/s)] | HR efficiency
This system 1 31.2 0 1.6 -
Standard value | 2.5% 4.5 N/A 1.5 N/A

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system ‘ YES

* Standard shown is for all types >12 kW output, except absorption and gas engine heat pumps.

** Standard shown is for air-cooled chillers >=400 kW. For chillers <400 kW, limiting SEER is 4.

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

3- 2-Split/Multisplit-Ground Floor Offices (Existing VRV)-Be Green

Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [W/(l/s)] | HR efficiency
This system 4.86 6.36 0 - 0.75
Standard value | 2.5% 5 N/A N/A N/A

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system ‘ YES

* Standard shown is for all types >12 kW output, except absorption and gas engine heat pumps.

"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 ventilation 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 extract ventilation system

Local balanced supply and extract ventilation units

Other local ventilation units

Fan assisted terminal variable air volume units

Fan coil units

“|II|@MMmMOoO0|m| >

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

NB: Limiting SFP may be increased by the amounts specified in the Approved Documents if the installation includes particular components.

Zone name SFP [WI(l/s)] .
HR efficiency
ID of system type | A B C D E F G H I
Standard value (0.3 |11 |05 |23 |2 05 |05 |04 Zone | Standard
01-Comms (Telco) - 08 |- - - - - - - N/A
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Zone name

SFP [W/(l/s)]

HR efficiency
ID of system type | A B C D E F G H
Standard value |03 |11 |05 |23 |2 05 (05 |04 Zone | Standard
01-Comms (Telco) - 08 |- - - - - - : N/A
01-Data Hall - - - - - - - 0.3 - N/A
01-Data Hall - 5 = 2 - i 2 03 £ N/A
01-Data Hall - = - o = - - 0.3 - N/A
GF-Comms (Telco) - 08 |- - - - - - - N/A
GF-Comms (Telco) - 08 |- - - - - - S N/A
GF-Data Hall - - - z z = = 0.3 _ N/A
GF-Data Hall - - - = - - . 0.3 1 N/A
GF-Data Hall - - - z ’ = = 0.3 _ N/A
GF-Office Core - - - 16 |- - - - - N/A
01-Office Core - - - 16 |- - - - - N/A
GF-Offices - - - 16 |- - - - = N/A
01-Offices - - - 16 |- - - 5 = N/A

General lighting and display lighting

General luminaire

Display light source

Zone name Efficacy [Im/W] Efficacy [Im/W] | Power density [W/m?]
Standard value | 95 80 0.3
01-Battery room 110 - -
01-Comms (Telco) 60 - -
01-Comms (Telco) 60 - -
01-Data Hall 141 - -
01-Data Hall 141 - -
01-Data Hall 141 - -
01-Main Corridors 120 - -
01-Main Corridors 120 - -
01-Main Corridors 120 - -
01-Main Corridors 120 - -
01-Main Corridors 120 - -
01-Main Corridors 120 - -
01-Main Corridors 120 - -
01-Main Corridors 120 - -
01-Main Corridors 120 - -
01-Main Corridors 120 - -
01-Secondary Corridors 120 - -
01-Secondary Corridors 120 - -
01-Secondary Corridors 120 - -
01-Secondary Corridors 120 - -
01-Secondary Corridors 120 - -
01-Staircases 140 - -
01-Storage 140 - -
01-Storage 4 - -
GF-Battery room 110 - -
GF-Comms (Telco) 60 - -
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General lighting and display lighting General luminaire Display light source
Zone name Efficacy [Im/W] Efficacy [Im/W] | Power density [W/m?]
Standard value | 95 80 0.3
GF-Comms (Telco) 60 - -
GF-Data Hall 141 - -
GF-Data Hall 141 - -
GF-Data Hall 141 - -
GF-Loading bay 140 - -
GF-Main Corridors 120 - -
GF-Main Corridors 120 - -
GF-Main Corridors 120 - -
GF-Main Corridors 120 - -
GF-Main Corridors 120 - -
GF-Main Corridors 120 - -
GF-Main Corridors 120 - -
GF-Main Corridors 120 - -
GF-Main Corridors 120 - -
GF-Secondary Corridors 120 - -
GF-Secondary Corridors 120 - -
GF-Secondary Corridors 120 - -
GF-Secondary Corridors 120 - -
GF-Secondary Corridors 120 - -
GF-Secondary Corridors 120 - -
GF-Staircases 140 - -
GF-Storage 140 - -
GF-Storage 140 - -
GF-Main Corridors 120 - -
GF-Office WC 100 - -
GF-Office Core 100 - -
01-Office WC 100 - -
01-Office Core 100 - -
GF-Offices 100 - -
Circ 120 - -
01-Offices 100 - -

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?
01-Comms (Telco) N/A N/A
01-Comms (Telco) N/A N/A
01-Data Hall N/A N/A
01-Data Hall N/A N/A
01-Data Hall N/A N/A
GF-Comms (Telco) N/A N/A
GF-Comms (Telco) N/A N/A
GF-Data Hall N/A N/A
GF-Data Hall N/A N/A
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Zone Solar gain limit exceeded? (%) | Internal blinds used?
GF-Data Hall N/A N/A
GF-Office WC NO (-99.9%) NO
GF-Office Core YES (+132.7%) NO
01-Office WC N/A N/A
01-Office Core YES (+15.8%) NO
GF-Offices YES (+21%) NO
01-Offices NO (-13.9%) NO

Regulation 25A: Consideration of high efficiency alternative energy systems

Were alternative energy systems considered and analysed as part of the design process? YES
Is evidence of such assessment available as a separate submission? NO
Are any such measures included in the proposed design? YES

Page 50of 7



Technical Data Sheet (Actual vs. Notional Building)

Actual Notional % Area Building Ty
Floor area [m?] 17436.2 17436.2 R
External area [m?] 22056.1 220561
Weather LON LON %
Infiltration [m%hm?@ 50Pa] 3 3
Average conductance [W/K] 20140.3 4877.5
Average U-value W/m?K]  0.91 0.22
Alpha value* [%] 13.25 10

* Percentage of the building’s average heat transfer coefficient which is due to thermal bridging

e Utility Block

Energy Consumption by End Use [kWh/m?]

=]
| ~

Actual Notional
Heating 0.37 0.07
Cooling 82.89 450.21
Auxiliary 76.12 70.26
Lighting 32.96 37.55
Hot water 0.23 0.22
Equipment* 2176.16 2176.16
TOTAL* 192.58 558.32
* Energy used by equipment does not count the total for cc ion or ¢ i
** Total is net of any ical energy displaced by CHP , if appli

Energy Production by Technology [kWh/m’]

Actual Notional
Photovoltaic systems 0 0
Wind turbines 0 0
CHP generators 0 0
Solar thermal systems 0 0
Displaced electricity 0 0

Energy & CO, Emissions Summary

Actual Notional
Heating + cooling demand [MJ/m?] = 7269.01 7507.4
Primary energy [kWhee/m’] 283.84 822.94
Total emissions [kg/m’] 2599 75.36
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HVAC Systems Performance

System Type Heat dem | Cool dem| Heat con | Cool con | Aux con | Heat Cool Heat gen | Cool gen
MJ/m2 MJ/m2 kWh/m2 [ kWh/m2 | kWh/m2 | SSEEF SSEER [ SEFF SEER
[ST] Split or multi-split system, [HS] ASHP, [HFT] Electricity, [CFT] Electricity
Actual 83 72.3 4.8 4.2 6 4.77 4.75 4.86 6.36
Notional |9 111.5 0.9 6.7 1.3 2.78 4.63 -—- —-
[ST] Fan coil systems, [HS] ASHP, [HFT] Electricity, [CFT] Electricity
Actual 0 14923.7 |0 166.8 155.7 0.92 24.85 1 31.2
Notional |0 153975 |0 923.5 144 4 2.78 4.63 - —-
[ST] Single room cooling system, [HS] ASHP, [HFT] Electricity, [CFT] Electricity
Actual 0 1152.2 0 95.6 6.4 2.45 3.35 25 448
Notional |0 1790.2 0 107.4 7.2 2.78 4.63 - —-
[ST] No Heating or Cooling
Actual 0 0 0 0 0 0 0 0 0
Notional |0 0 0 0 0 0 0 S —

Heat dem [MJ/m2] = Heating energy demand
Cool dem [MJ/m2] = Cooling energy demand

Heat con [kWh/m2] = Heating energy consumption
Cool con [kWh/m2] = Cooling energy consumption
Aux con [kWh/m2] = Auxiliary energy consumption
Heating system seasonal efficiency (for notional building, value depends on activity glazing class)

Heat SSEFF

Cool SSEER Cooling system seasonal energy efficiency ratio
Heat gen SSEFF = Heating generator seasonal efficiency

Cool gen SSEER = Cooling generator seasonal energy efficiency ratio
ST = System type

HS = Heat source

HFT = Heating fuel type

CFT = Cooling fuel type
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CONTACT US

AUSTRALIA

ADELAIDE

T: +61 8 8290 6800
E: adelaide@ndy.com

BRISBANE

T: +61 7 3120 6800
E: brisbane@ndy.com

CANBERRA

T: +61 2 6295 1788
E: canberra@ndy.com

GOLD COAST

T: +617 5512 1235
E: goldcoast@ndy.com

MELBOURNE

T: +61 3 9862 6800
E: melbourne@ndy.com

PERTH

T: +61 8 9281 6800
E: perth@ndy.com

SYDNEY

T: +61 2 9928 6800
E: sydney@ndy.com

Join us on social media at

www.ndy.com/followus

@) @) (in

CANADA

VANCOUVER

T: +1 604 734 9338
E: vancouver@ndy.com

NEW ZEALAND

AUCKLAND

T: +64 9 307 6596
E: auckland@ndy.com

WELLINGTON

T: +64 4 471 0151
E: wellingtonadmin@ndy.com

UNITED KINGDOM

LONDON

T: +44 20 7553 9494
E: london@ndy.com

IRELAND

DUBLIN

T: +353 1 264 6995
E: dublin@ndy.com

CONFIDENTIAL INFORMATION: This document is given with the understanding that the information within is private.
Please keep it confidential and don't share with anyone else. Take proper care to make sure that others can't see

or access this document. It's meant only for you.

DISCLAIMER OF LIABILITY: The information in this document is provided under direction of the client and follows
their instructions. Any third party reviewing the content should make their own assessment on whether the
information is appropriate to them. NDY makes no assurance the information meets the needs of a third party and
does not accept liability for any loss or damage incurred by third parties as a result of using the information.
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