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Executive summary

This assessment has been prepared to satisfy the requirements of Condition 61 of the City Airport
Development Programme (CADP1) planning permission (13/01228/FUL).

In order to reduce carbon dioxide emissions to meet the targets as set in CADP1 Condition 61 and to
achieve a minimum carbon dioxide emission reduction of 25% below the base line set by Building Regulation
Part L 2010, the following measures have been included in the CADP1 design. The proposed measures are
consistent with and meet the requirements of Condition 61 and are summarised (in accordance with the
London Plan 2011 energy hierarchy) as follows:

“Be Lean”

e Passive reduction of combined space heating and cooling via a highly-insulated, low air
leakage envelope;

e Optimised glazing and shading combination to facilitate access to daylight whilst reducing the
impact of solar gains.

e Air handling units (AHUs) with a SFP of 1.65 W/I/s and with facility for heat recovery and free
cooling with efficient fan motors.

e Centralised, high efficiency, ultra-low NOx gas fired condensing boilers and air-cooled
chillers.

e Luminaire selection to achieve a high efficacy across the buildings together with provision of
photoelectric controls in zones with access to daylight and occupancy sensing where
appropriate to the use of the space.

“Be Clean”

e A site wide heat network with one CHP led plant (Ener-G E230 or equivalent) with thermal
output of 357 kW (i) and an electric output of 229 kW(el)), coupled with thermal storage and
lag / peak ultra-low NOx boilers. In addition, there will be space and connectivity provision for
a further future CHP unit to serve part of the future hotel energy load.

¢ Allowance for valved and capped connections in the main LTHW header and space for heat
exchangers to provide facility for future connectivity to district heating.

“Be Green”
e Minimum of c. 847m? of photovoltaics on the roof of the terminal buildings

Additionally, the CADP1 design aims to reduce the demand for cooling, mitigate the risk of overheating and
reduce fuel consumption via energy efficient systems as per adopted “Be Lean” measures. The Building
Regulation United Kingdom Part L (BRUKL) reports attached to Appendix A shows details of results of the
compliance analysis.

The above energy efficiency measures incorporated in the CADP1 design and included in the Energy
Assessment below are sufficient to meet the requirements of Condition 61 relative to the Part L 2010
benchmark in the London Plan 2011. Improvements achieved and benefits include change from a CCHP to a
CHP system, consolidation of heating generation and CHP plant in the EEC (thereby removing the need for
interim phase heating plant in the WEC), which has resulted in increased thermal efficiency and removed the
need for Dock Source Heat Pumps (thereby prioritising CHP), and reduction in PV area to meet the target
carbon reduction requirements.

The area of PV proposed is subject to refinement at detailed design & installation stage — the minimum
required is circa 847 m? however the exact area delivered may differ to ensure flexibility in achieving the
required reductions whilst also allowing for flexibility in installation. Therefore an area of between 847m2 and
1170mz2 is allowed for in this assessment achieving between 25-27.5% carbon emissions overall. This
approach is generally consistent with the previously approved Energy Strategy with some updates as
outlined in this document.



1.

Introduction

Background

1.1.

1.2.

1.3.

1.4.

1.5.

1.6.

The City Airport Development Programme (CADP1) planning application (13/01228/FUL) was
granted planning permission by the Secretaries of State for Communities and Local Government
and Transport in July 2016 following an appeal and public inquiry which was held in March/April
2016.

On 5th January 2017, the London Borough of Newham (LBN) approved some minor non-material
design changes to the appearance of the western and southern elevations of the Western
Terminal Extension (WTE). A further non-material amendment (17/02865/NONMAT) to the
CADP1 permission was approved on 27 September 2017 for minor amendments to the terminal
buildings and associated service yard, East Pier, forecourt and decked car park. The approved
minor amendments have been incorporated into the details provided to satisfy this condition.

CADP1 Condition 61 requires that:

a) No relevant phase of the Development shall commence until an Energy Assessment for that
phase has been submitted to and approved in writing by the Local Planning Authority.

b) Each relevant Energy Assessment(s) shall demonstrate how a minimum reduction in carbon
dioxide emission of 25% over the Target Emission Rate (TER) outlined in the national
Building Regulations.

c) The relevant Energy Assessment as approved pursuant to (a) above shall be implemented
prior to the relevant phase of the Development being brought into use or operation and the
recommendations of the approved assessment retained for the duration of the phase.

Reason: To ensure the development makes the fullest contribution to minimising carbon
dioxide emissions in accordance with the Mayor of London’s energy hierarchy

The Airport submitted a Construction Phasing Plan to LBN pursuant to Condition 4 of the CADP1
permission in February 2017. It was proposed to build out CADP1 as a single uninterrupted
period of construction over 5 years split into two distinct phases. Consistent with terminology
used in the Updated Environmental Statement (UES), the two phases were referred to as the
‘Interim Works’ and the ‘Completed Works’ — each delivering different parts of the CADP1
infrastructure. The Interim Works would be delivered first and would be immediately followed by
the Completed Works. This Construction Phasing Plan was approved by LBN in March 2017 (ref.
17/00500/A0D) and the details pursuant to Condition 61 for the ‘Interim Works’ were also
approved at the same time (ref.17/00533/A0D) which achieved the necessary reductions of 25%.

Ahead of the commencement of construction of CADP1, the Airport’s Delivery Partner has
identified a number of programme efficiencies and improvements to the 5-year build which would
reduce the duration of the construction programme by around 1 year and deliver the full CADP1
infrastructure in an accelerated single phase (Accelerated Construction Plan).

This Energy Assessment has been updated and optimised to reflect the single phase build
proposed by the Accelerated Construction Plan. The two main improvements over the previously
approved assessment are:

e To provide the new Combined Heat and Power (CHP) and boiler heating plant in a single
centralised location within the Eastern Energy Centre (EEC). This removes the previous
need for an interim CHP and boiler heating plant in the West Energy Centre (WEC) to be
commissioned as part of the Interim Works and then decommissioned as part of the
Completed Works. It is now proposed that the WEC will instead house electrical, water
services and fire protection plant and equipment (see 2.12 below for more details).

e Additionally, the previously planned CCHP unit to serve the terminal will instead be replaced
with a more efficient, larger capacity CHP unit, therefore removing the need to build out and
operate the dock source heat pumps. This is consistent with the requests of the Greater
London Authority (GLA) to prioritise CHP over dockside heat pumps (see 2.17 below).



1.7.

1.8.

1.9.

1.10.

2.

The two improvements above require some minor design changes to the WEC and EEC
elevations and roofscapes. These have been submitted to LBN under separate cover of a
Section 96a application in parallel with this submission. Additionally, a Deed of Variation to the
Section 106 Agreement is proposed to reflect the proposal to provide centralised system in the
EEC instead of the WEC. Further details of both are provided at 2.15 & 2.16 below.

This Assessment seeks approval of details pursuant to Condition 61 for the infrastructure
delivered by the Accelerated Construction Plan. It should be noted that the WEC and EEC are
exempt from the energy efficiency requirements, since they are engineering services plant and
equipment centres. However they are both included for completeness due to the mechanical &
electrical energy systems proposed as part of the overall energy strategy for the CADP1
development.

This Assessment provides an update to the previously approved documents:

e the original Energy and Low Carbon Strategy submitted in July 2013 (reference
13/01228/FUL (CADP1),

e the Energy and Low Carbon Strategy Addendum submitted in March 2014,

e the correspondence with the London Borough of Newham (LBN) responding to
energy queries, dated 7 July 2014; and

e the Update to the Energy and Low Carbon Strategy submitted in August 2015.

At the request of LBN Officers, new text added to the previously approved details
(17/00533/A0D) has been distinguished in blue text in this document

Energy Hierarchy

Introduction

2.1.

The following section looks at the various strategies and methods used to ensure the CADP1
development design is compliant with the requirements of Condition 61 and the associated
energy hierarchy and carbon targets of London Plan (2011). This will focus on:

e Demand reduction (Be Lean);

e Cooling and Overheating Assessment;

e Centralised Heating infrastructure (Be Clean); and

e Renewable energy (Be Green).

Demand Reduction (Be Lean)

2.2.

For all CADP buildings, reduction of energy demand has been achieved by a “fabric first”
approach. The passive design measures for the terminal buildings include:

e Passive reduction of space heating and cooling via a highly-insulated envelope (to the
building fabric standards summarised in Table 2-1).

¢ Alow air leakage building envelope designed to achieve an air permeability of 5 m3/(m2-h) at
50 Pa.

e The glazing has been specified to facilitate access to daylight whilst reducing the impact of
solar gains. The solar and visible light transmittance of the glazing has been optimised in
combination with external shading in the form of perforated mesh screens and perforated
mesh fins. The glazing ratio for each building is summarised in Table 2-2.



2.3.

2.4.

2.5.

Table 2-2Table 2-1

Fabric performance standards

Element U value (W/m2-K) Minimum U value (W/m2-K)
AD L2A
External Wall 0.20 0.35
Roof 0.15 0.25
Insulated Ground Floor Slab 0.18 0.25
Exposed Floor - Upper Soffit 0.18 0.25
External Window (typical) 1.2 (inc. frame) 2.2
Glazed pedestrian doors 1.4 (inc. frame) 2.2

Table 2-2 Building glazing ratios?

Building Glazing Ratio (%)
West Terminal Extension 9
East Terminal Extension 46
New East Pier 28

The energy efficiency measures for heating, ventilation and cooling (HVAC) systems include:

e Air handling units (AHUs) with a Specific Fan Power (SFP) of 1.65 W/l/s, heat recovery to
pre-heat air in winter and free cooling facility to reduce energy demand in the summer.
e Centralised, high efficiency, low NOx gas fired boilers (93% efficiency) as lag /peak heat

generators.

e Centralised, high efficiency air cooled chillers with a seasonal efficiency (SEER) of 4.19.

The energy efficiency measures for lighting systems include:

e An average installed luminaire efficacy of 85 lumens per circuit Watt achieved across the

buildings.

e Provision, in zones with access to daylight, for photoelectric controls by which the output of
the lighting system will be regulated in response to the daylight level to reduce both the
lighting load and the cooling load in summer.

e Provision for occupancy sensing, where appropriate to the use of the space.

The cumulative impact of the energy demand reduction measures on the regulated emissions

savings is detailed in Table 2-3.

Improvements made since the Update to the Energy and Low Carbon Strategy (2015) include
better thermal insulation U values for some building elements (roof & glazing) and higher
efficiency boilers to further reduce carbon dioxide emissions at this stage.

Table 2-3 Carbon dioxide emissions savings from energy demand reduction (“be lean”)

Regulated non-domestic carbon dioxide savings

(Tonnes CO; per annum)

(%)

Savings from energy demand
reduction

158

10.6

1 Glazing ratio is defined as the total glazed area divided by the fagade area and multiplied by 100.




Cooling and overheating assessment

2.6. The design approach for the CADP1 aims to reduce the demand for cooling, mitigate the risk of
overheating and reduce fuel consumption via energy efficient systems. The energy efficiency
measures deployed for reduction of cooling energy of the CADP1 building are summarised
below. Additionally, a synthetic indicator that allows comparison between the cooling demand of
the notional building and the building as designed?is included.

Cooling Demand

2.7. The design of the CADP1 buildings incorporate several measures designed to reduce the
demand for cooling. Excessive solar gains have been mitigated through enhanced performance
of the glazing and external shading elements in the form of perforated mesh screens and
perforated mesh fins. At all stages of the mechanical design, energy efficient systems have been
used to minimise any additional heat gains from equipment operation. AHUs will have facility to
provide free cooling to reduce energy demand in summer. Energy efficient lighting with
photoelectric controls and occupancy sensors reduce gains from electrical lighting.

Active Cooling

2.8. The potential for the use of outside air for free cooling in the form of natural ventilation is
discounted due to the high occupancy density and the requirement for a sealed building (due to
the adverse external air quality and aircraft noise). As such, comfort cooling is proposed to be
provided to the extension buildings where required.

2.9. The HVAC Systems Performance table given in the Part L compliance BRUKL report details the
cooling demand of the actual and notional buildings® as part of the SBEM analysis. The data is
summarised in Table 2-4. The buildings as-designed have a lower cooling demand than the
notional building.

Table 2-4 Cooling Demand from “Be Green” BRUKL Report

Average building cooling demand (MJ/m?)

Actual 94.7

Notional 182.4

Heating infrastructure (Be Clean)
Connection to local low carbon heat distribution network

2.10. The London Borough of Newham (LBN) are actively seeking to expand heat networks in the
Borough. However, the expansion is concentrated around the north and west areas of ExCel
London energy centre (quadrants 3-5 in Figure 2-1). There is no availability at the present time of
a decentralised heat network supply in the proximity of the LCA development and the proposed
CADP1 infrastructure (quadrants 19-22 in figure 2-1)

2.11. Atkins, in conjunction with Engie, have investigated the feasibility of a connection to a new
District Heating Network. After further consultation in October 2016 Engie confirmed that no new
heating network will be developed to serve CADP1 within the timescales when the CADP1
infrastructure will be built out (Appendix B.1). Therefore, connection to a heat network (existing or
proposed) is not considered to be feasible at this stage. However, provisions are being made for
future connectivity as outlined in section 2.25

Figure 2-1 Heat Network Areas (Extract from LBN District Heat Network LDO)

2 please note that the reference floor area is the floor area of the zones with active cooling.

3 A notional building is the industry recognised term for the hypothetical building generated by the SBEM software to which you
compare your building against to check compliance.



2.12.

2.13.

2.14.

2.15.

2.16.

2.17.

Appendix 5 — District Heat Network Map Index

Energy Network Consultation Area
Guide to Map Index Pages

Airport-wide heat networks

The proposed design includes the implementation of a more centralised airport wide heat
network. The approved energy strategy, in the Energy and Low Carbon Strategy, July 2013,
proposed heating using plant located in the West Energy Centre (WEC) once the Interim Works
were built out. The Energy Assessment for the Interim Works (ref.17/00533/A0D) reflected this
approach. Once the Completed Works were then built out it was proposed to then decommission
the boilers and mini-CCHP plant in the WEC and transfer the loads to the boilers and C/CHP
plant in the East Energy Centre (EEC) once the development was completed.

However, the proposed Accelerated Construction Plan pursuant to Condition 4 is to build out all
the infrastructure in a single phase. It is therefore proposed to install all heating and CHP plant
for the CADP1 development new buildings in the EEC only instead of using heating plant in two
energy centres (WEC & EEC).

This consolidation allows an opportunity to further optimise the heating plant selection with larger
and more efficient units within the same footprint of the EEC, to have a centralised system for the
CADP1 new buildings and avoid the redundant plant to be dismantled in the WEC building. The
WEC will therefore provide an allocation for electrical power generating plant, domestic cold
water and sprinkler tanks.

A Section 96a application for minor non-material changes to the elevations and roof of the WEC
and EEC buildings has been submitted to LBN under separate cover to reflect the changes to the
WEC as a result of providing electrical plant and tanks only, and to the EEC as a result of design
refinement for plant access doors and flue arrangements due to some revised plant, equipment
and associated layout arrangements. The revised WEC and EEC layouts which drive the
required elevational changes have been shown in the indicative plans to illustrate this Energy
Assessment at Appendix C4.

A Deed of Variation to the S106 Agreement is also being progressed to reflect the switch to a
centralised system CHP system in the EEC instead of the WEC.

Consistent with the comments of the GLA letter and Stage 1 Report Update of 25th June 2014
(Reference D&P/3031/01b) noting preference to prioritise use of CHP (second tier of London
Plan energy hierarchy: Be Clean) over the use of Dock Source Heat Pumps (third tier of London
Plan energy hierarchy : Be Green) the following optimisations have been made to the proposed
system:



2.18.

2.19.

2.20.

e C/CHP system prioritised over the use of Dock Source Heat Pump system (which was
previously proposed on the new Pier). This has resulted in the selection of more efficient
CHP plant to replace the former CCHP technology and omission of the dock source heat
pump system (since it is no longer required due to the revised CHP system and maximising
its’ usage). This amendment has maximised the use of the CHP system and made a much
larger contribution to the ‘Be Clean’ stage, and optimised the benefit and carbon dioxide
savings of using a CHP system.

e The CHP system will be connected to thermal storage buffer vessels of 38 m3 storage
capacity. This greater carbon dioxide emissions saving benefit at the ‘Be Clean’ stage has
resulted is a smaller requirement at the ‘Be Green’ stage, which can now be met by
photovoltaic PV panels alone as outlined in section 2.28 of this PCC, and hence the Dock
Source Heat Pump is no longer required and is proposed to be omitted.

The proposed heat network will contribute to meeting the demand for heating of the new WTE,
ETE and NEP terminal buildings and the demand for domestic hot water of the WTE and ETE
buildings (Figure 2-2).

The new proposed heat generating technologies comprise a combination of low NOx CHP and
gas fired boilers to be installed in the EEC building as main core heating centre for the new build
parts of the development.

The CHP has been sized to provide the base load from domestic hot water and a part of the
space heating demand. The estimated demand for Domestic Hot Water (DHW) and space
heating are shown in Figures 2-3 and 2-4.

Figure 2-2 Connections of buildings to the site wide heat network
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Figure 2-3 Average domestic hot water demand
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2.21.

2.22.

2.23.

Figure 2-4 Average space heating demand

Average space heating demand
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The provisionally selected CHP engine (model: Ener-G E230 Low NOXx) has a thermal output of
357 kW and an electric output of 229 kW ey and is coupled with a thermal store and boilers to
optimise the use of the CHP unit and provide adequate coverage for base and part peak load
periods. The overall demand for heat and domestic hot water and the demand met by the CHP
are detailed in Figure 2-5 and Table 2.5.

The net benefit of the CHP has been quantified using the industry approved software IES, with an
estimated total reduction of CO2 emissions of 148 tonnes/year when the gas input and displaced
electricity are considered. Please refer to Appendix D.1 for details of the CHP.

In selecting a CHP, specific consideration has been given to the site’s emissions rates and air
quality= The NOx emissions from the CHP firing are estimated to be 50 mg/Nm? at 5% Oz. This is
considerably lower than the 95 mg/Nm? at 5% O: prescribed by the GLA Sustainable Design and
Construction Guide for developments in Band B. The low NOx emissions will be achieved via an
in-built or an external catalyst which will reduce the concentration of NOx compounds in the flue
gases. The CHP should be regularly maintained to ensure the emissions limit of 95 mg/Nm? at
5%. O2is kept throughout the operation of the unit. (The NOx emission for the terminal Energ-E
230 CHP is circa 0.013 g/s).

Figure 2-5 Monthly demand profiles for domestic hot water and space heating
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Table 2-5 Annual Demand for space heating and domestic hot water

Demand (MWh/year)

DHW 1017

Space Heating 1003

Heating demand met by CHP 1185 (59% of total)
Heating demand met by boilers 835 (41% of total)

Figure 2-6 Electricity displaced by the CHP (hourly average for each month) )
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250
200
— 150
Z
-
= 100
50
0
123 456 7 8 91011121314151617 18 19 2021 22 23 24
Hours (h)
Jan Feb Mar Apr ey s— N0
Jul Aug Sep QOct Nov Dec
2.24, The electricity produced by the CHP is estimated to be approximately 798 MWh. The modelling

of the CHP estimates that the electricity produced varies between 100 kW and 250 kW. The
proposed strategy allows for the integration of the CHP into the airport electrical distribution
systems.

2.25. To make allowance for connection to a future district heating network, provision is made for
valved and capped connections to the main central heating header located in the EEC and space
for a future plate heat exchanger has been considered during spatial planning (confirmed in
paragraphs 1 and 2 of Schedule 6 of CADP1 Section 106 Agreement). Layout of the energy
centre and schematics of the site wide heat network are shown in Appendix C.4 and Appendix
C.2, respectively.

2.26. The implementation of the site wide heat network is estimated to produce total carbon dioxide
emissions of 148 tonnes/year

Table 2-6 Carbon dioxide emissions savings from heat network and CHP (“be clean”)

Regulated non-domestic carbon dioxide savings

(Tonnes CO; per annum) (%)

Savings from heat network/

and CHP 148 9.9

Renewable energy (Be Green)

2.27. Roof-mounted photovoltaic modules (PV) are proposed to be installed on the external roof areas
of the CADP1 buildings to provide further carbon reduction and meet the carbon emission



improvement. Details of the provisional PV layout has been provided under separate cover
pursuant to condition 64 and are also shown in Appendix E.

Details of the proposed PV module specification are given in Table 2.7.
2.28. Table 2-7These performance parameters are based on a Sunpower SPR-E20-327-COM module

(or equivalent). Please refer to Appendix D.2 for the manufacturer specification for this type of PV
module.

Table 2-7 PV performance specification

Sunpower SPR-E20-327-COM module
PV Cell Type Monocrystalline
PV Panel Dimensions (mm x mm x mm) 1559 x 1046 x 46
Weight (kg) 186
Max load Wind 2400 Pa, 244 kg/m? front & back
Snow 5400 Pa, 550 kg/m?
Power Output per Panel (Wmax) @ STC 327
Efficiency (%) 20.3
Voltage (V wmprp) 54.7
Current (A wpp) 5.98
Area per kWp (m?/kWnom) 4.89
Orientation and vertical inclination of the PV | South-facing and 10 degrees respectively
modules
Minimum row spacing (m) 08 -1
2.29. A minimum of 847 m?2 of PV modules is required to meet the 25% carbon emissions

improvement, which is expected to provide an electricity output of approximately 142.5 MWh/year
assuming they are orientated to the south with an inclination of 10°. In order to better this 25%
minimum requirement and allow for some flexibility during the detailed design stage, it is
proposed to provide between 847m2to 1170 m? array of PV modules, which is expected to
provide an electricity output of between 142.5 MWh/year and 196.9 MWh/year. The output is
estimated under the assumptions that there will be no significant shading from the surrounding
structure and that the inverter efficiency exceeds 96% (refer to Appendix E2 for a preliminary
shading study)

Table 2-8 Carbon dioxide emissions savings from renewable energy (“be green”)

Regulated non-domestic carbon dioxide savings

(Tonnes CO, per annum) (%)

Savings from renewable

78 5.2
energy




3.1.

3.2.

3.3.

Low carbon design

An assessment of carbon emissions for each stage has been undertaken in accordance with the
National Calculation Methodology (NCM) and the guidelines specified in the GLA Guidance on
preparing energy assessments. The calculated total carbon baseline for the development is
1,490 tonnes/year.

Additional carbon dioxide emissions associated with unregulated energy are excluded from the
25% improvement required over the Part L baseline. However, the total unregulated energy
demand for the site has been calculated at this stage based on the Part L compliance
assessment and are approximately 1,396 tonnes/year.

As illustrated in the preceding sections there are a number of proposed ‘Be Lean’, ‘Be Clean and
Be Green’ Strategies adopted to provide full compliance with the GLA requirements. The
calculated reductions in regulated CO2 emissions at each stage of the energy hierarchy are
reported in the tables and figures below. These include emissions from both the terminal
buildings and car hire and taxi feeder building. A separate breakdown of emissions for these
buildings is given in Appendix A.

Table 3-1 Carbon dioxide emissions for the non-domestic buildings and whole
development

Carbon dioxide emissions for non-domestic buildings
(Tonnes CO» per annum)

Regulated Unregulated

Baseline: Part L 2010 of the
Building Regulations 1,490 1,396
Compliant Development

After energy demand

i 1,332 1,396
reduction
After heat network/ CHP 1,184 1,396
After renewable energy 1,107 1,396

Table 3-2 Carbon dioxide emissions savings for the non-domestic buildings and whole

development

Regulated non-domestic carbon dioxide savings

(Tonnes CO; per annum) (%)
Savmgs from energy demand 158 106
reduction
Savings from heat network /
CHP 148 9.9
Savings from renewable 78 59
energy
Total Cumulative Savings 384 25.7




Figure 3-1 Energy hierarchy and GLA targets for the non-domestic buildings and whole
development
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4.

4.1.

4.2.

4.3.

4.4.

Conclusions

This Assessment demonstrates that the design of the CADPL1 infrastructure is sufficient to meet
the requirements of Condition 61, achieving a reduction that is better than the 25% target over
Part L 2010 by up to 2.5%. This is consistent with the previously approved Energy Strategy.

The energy efficiency measures adopted to meet the required carbon emission targets for the
CADP1 building elements include:

Be Lean” Summary

e Passive reduction of space heating and cooling via a highly-insulated, low air leakage
envelope;

e Optimised glazing and shading combination to facilitate access to daylight whilst reducing the
impact of solar gains.

e Air handling units (AHUs) with a SFP of 1.65 W/I/s and with facility for heat recovery and free
cooling with efficient fan motors.

e Centralised, high efficiency, low NOx gas fired boilers and air-cooled chillers.

e Luminaire selection to achieve a high efficacy across the buildings and provision of
photoelectric controls in zones with access to daylight and occupancy sensing where
appropriate to the use of the space.

“Be Clean” Summary

The proposed design includes:

e An airport wide heat network with a proportion of the heat supplied by a CHP unit with a
thermal output of 357 kW (i) and an electric output of 229 kW (e). This CHP unit will be
installed in the EEC to serve the terminal building extensions and space & connectivity
provisions are being allowed for a further CHP unit to be added to the system in future to
serve part of the heating load for the future hotel when it is built. (The capacity of this further
CHP unit will be confirmed in future when hotel design is developed and its energy loads are
known; the unit will serve part of the hotel energy load and is likely to be circa 330-360
kW (th).

¢ Allowance for valved and capped connections and space for heat exchangers to allow future
connectivity to district heating.

“Be Green” Summary

e A total area of PV modules of circa 847 m? is required to meet the 25% improvement target;
with between 847mz2to 1170 m? proposed (subject to detailed design and installation details)
to be installed on the terminal buildings which improves on this 25% target by up to 2.5%.

A 10.6% reduction in carbon dioxide emissions is achieved via energy demand reduction
measures. The use of CHP is predicted to achieve a further 9.9 % reduction. The remaining 5.2%
to 7.7% carbon emission reduction is achieved by installing at least 847 m? and up to 1170m? of
PV panels on the WTE, ETE and NEP roof areas.

The compliance assessment also includes a “Cooling and Overheating assessment”. The design
for the CADP1 aims to reduce the demand for cooling, mitigate the risk of overheating and
reduce fuel consumption via energy efficient systems as per adopted “Be Lean” measures. The
Brukl reports attached in Appendix A shows details of compliance by comparison between the
actual and the notional buildings.



Appendix A. BRUKL Reports
Extracts

A.1. Emissions from the terminal buildings

Carbon dioxide emissions for the terminal buildings

Carbon dioxide emissions for non-domestic buildings
(Tonnes CO; per annum)
Regulated Unregulated

Basehn(_a: Part L 20;0 of the Building 1.485 1.393
Regulations Compliant Development

After energy demand reduction 1,327 1,393
After heat network/ CCHP / CHP 1,179 1,393
After renewable energy 1,104 1,393

Carbon dioxide emissions savings for the terminal buildings

Regulated non-domestic carbon dioxide savings

(Tonnes CO; per annum) (%)
Savings from energy demand reduction 158 10.6
Savings from heat network/ CCHP / CHP 148 10.0
Savings from renewable energy 76 5.1
Total Cumulative Savings 158 10.6

Energy hierarchy and GLA targets for the terminal buildings

Non domestic energy hierarchy and targets
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A.2. BRUKL extract “Be Lean” — Terminal buildings

BRUKL Output Document @) HM Government

Compliance with England and Wales Building Regulations Part L 2010

Project name

LCA CADP CHP Lean As designed

Date: Mon Jan 15 18:04:57 2018

Administrative information

Building Details Owner Details
Address: Hartman Road, London, E16 2PX MName: London City Airport
Telephone number: Phone
Certification tool Address: Hartman Road, London, E16 2PX

Calculation engina: Apache

Calculation engine version: 6.4.0.15 Certifier details

MNama: Name

Telephone number: Phone

Address: Street Address, City, Postcode

Interface to calculation engine: |ES Virtual Environment
Interface to calculation engine version: 6.4.0.15

BRUKL compliance check version: v4.1.g.0

Criterion 1: The calculated CO, emission rate for the building should not exceed the target

1.1 | CO: emission rate from the notional building, kgCO./m*.annum 43.2

1.2 | Target CO. emission rate (TER), kgCO.fm*.annum 43.2

1.3 | Building CO, emission rate (BER), kgCO./m’.annum 38.6

1.4 | Are emissions from the building less than or equal to the target? BER == TER

1.5 | Are as built details the same as used in the BER calculations? Separate submission

Criterion 2: The performance of the building fabric and the building services should

achieve reasonable overall standards of energy efficiency

2.a Building fabric

Element Us-timit | Wacate | Wicae | Surface where the maximum value occurs®
Wall™ 035 |02 0.2 RMOD0055:Surf[1]

Floor 025 |0.18 | 018 | RMOO004C:Surf[0]

Roof 025 [0.15 | 015 | TLOOOOOE:Surf[1]

Windows™"*, roof windows, and rooflights | 2.2 127 |1.7 LO0O0051:Surf[3]

Personnel doors 22 - - Mo Personnel doors in building

Vehicle access & similar large doors 1.5 - - MNo Vehicle access doors in building

High usage entrance doors 3.5 - - Mo High usage entrance doors in building
Usiimnr = Limiting area-weighted average U-valuas [Wim3K)]

Uscse = Calculated area-waighted avarage U-valuas [Wim K)] Ucsie = Calculated maximum individual elemeant U-values Wi K}]

* There might be more than one surface wharne the maximum U-value occurs.

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

*** Display windows and similar glazing are excluded from the U-value check.

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

Air Permeability Worst acceptable standard | This building
m¥/(h.rm) at 50 Pa 10 5




2k EBullding services

T bullding cerviess paramisters Isisd below ars sxpsoted to b shaoked by ihe BCO agalnst guidanios.
Ho aubtomatio ohsoking I performed by the tool

Whols bulldimg Nghting avtomatio monitoring & targeting with alasmc for out-ofrangs valees | ¥

Whicds bulldimg sledrio power Tagtor sohleved by powsr Tagtor oormaotion

[

in

=01m

=

- Heating and E=chanical Vendlatizn

Heating c=aconal sfMolanoy

Cooling nominal sffolanoy

SFF MLl

HF caaconal afMolsnoy

0.4a2

5]

o7

Automatio monboring & targeting with aleme for out-of-rangs valuec for thile HYAC speam | YEZ

2-WA Bysiem

Heabing c=aconal afMolamsy | Cooling nominal sffolamoy EFF MR Us]] HE caxconal affolenoy

oaz 4.19 1.65 o7

Aufomatic monboring & tangeting with alarmnc Tor out-of-rangs valuec for thic HYAC cpclam | YE2
1-DX Sysham

Heating csaconal afMolaroy | Sooling nominal afflolamnoy &FF L] HFE caaconal afMolenay

oE2 =55 1] [ |

Sutfomtic monttoring & targsting with alarmc for out-of-ranges valusc for thie HVAC cypobam YE2

4~ Fani Coll Sysiem

Heating c=aconal sfMolanoy

Cooling nominal sffolanoy

SFF MLl

HF caaconal afMolsnoy

0.4a2

4.19

1.65

o7

Automatio monboring & targeting with aleme for out-of-rangs valuec for thile HYAC speam | YEZ

E- Heating and Elechanical Extracs

Heabing s=aconal sfMolamsy

Zaoling nominal aflolamoy

EFF WWitlel)

HE caxconal offolenoy

0.2

o

o7

Auiomatio monitoring & tangeting with alarme Tor out-of-range valuec for this HYAC cyctam

YE2

"Ho HW2 In project, or hot waber |z prowvided by HVAC sysiem”

Loaal risabainioal wentilaton amnd sxhauct

Zions

Supplyraxtrect TFEP W]

HR c=aconal sfMolanoy

Exhauct 3FP [iAlci]

ETE L1D'WC (ELEC DWW 03

.45

MEF L10 WC (BELEC DHW] 1< | - - 0.4
MEF L10 WC (BLEC DHW]1 15 | - - 0.4=
MEP L10 WC (BLEC DHW] 16 | - - 0.45
MEF L10 W (BELEC DHWI 1T | - - 045
MEFP L10 WC (BLEC DHW1 18 | - - 045
MEFP L10 WC (BLEC DHW]1 19 | - - 0.4=
MEF L10 WL (BELEC DHW]1 2T | - - 0.4
MEF L10 W (BELEC DHW] .28 | - - 0.4
MEF L10 WC (BLEC DHW]1 29 | - - 0.4=
MEP 20 ZSTORAGE 19 - - 025

MEF L20 STORAGE 25

MEP 20 STORAGE 28

MEFP 20 STORASE 31

MEF L20 STORAGE 3+

MEF L20 STORMAGE 37

MEP 20 STORAGE £0

mijwnm|nmjwm i m

=R =R R R R
Bt Dbl i P b R R




Loaal masaanlaal ventllxtion amd sxhaust

Zionis Supplyraxtract 2TFP [Wle]] | HR c=aconal sfMolamoy| Exhiaust 3FP [#WYLs)]
MEP L20 STCORMAGE 43 - - 0.2=
MEF L20 STORAGE 45 - - 0.2=
MEP L20 STORASE £3 - - 025
MEF L20 W (ELEC DHWI 01 | - - 0.45
MEF L20 \WC (ELEC DHW) 02 | - - 0.45
MEP L20 \WC (ELEC DHW) 02 | - - 0.4=
MEP L20 \WC (BELEC DHW) 05 | - - 0.4=
MEP L20 \WC (BELES DHW) 06 | - - 0.4=
MEF L20 \WC (ELEC DHW) 07 | - - 0.45
MEF L20 W (ELEC DHW) 08 | - - 0.45
MEP L20 \WC (BELEC DHW) 09 | - - 0.4=
MEP L20 \WC (BELEC DHW) 10 | - - 0.4=
MEP L20 \WC (BELEC DHW) 11 | - - 0.4=
MEP L20 \WC (BELEC DHW) 12 | - - 0.4=
MEF L20 W (ELEC DHW] 13 | - - 0.45
MEP L20 \WC (BELEC DHW) 20 | - - 0.4=
MEP L20 \WC (BELEC DHW] 21 | - - 0.4=
MEP L20 \WC (BELEC DHW) 22 | - - 0.4=
MEP L20 \WC (BELEC DHW) 23 | - - 0.4=
MEF L20 W (ELEC DHW] 2£ | - - 0.45
MEF L20 \WC (ELEC DHW) 25 | - - 0.45
MEP L20 \WC (BELEC DHW] 26 | - - 0.4=
MEP L20 \WC (BELEC DHW) 30 | - - 0.4=
MEP L20 \WC (BLES DHW) 31 | - - 0.4=

Gararal lighting amd dicplay Bghting

Zizns

G=naral llghting A0

Dicplay lumpe afficaoy [

ETE LO0D BOH CIRCULATHCM 05

<0

ETE LOOD BOH CIRCULATHCM 06 2e0 -
ETE LOOD BOH CIRCLULATICM O7 50 -
=TE LOOD BOH CIRCULATION £3 10 -
ETE LOOD BOH CIRCLULATHCM B0 < -
ETE LOOD BOH CIRCLILATHCM 81 50 -
ETE LOOD BOH CIRCLULATHCOMN 52 100 -
ETE LO0D CHANGING ROCE! 10 280 -
=TE LOOD CHECHKAM 2660 -
ETE LOO COMM RCCHM 02 80 -
=ETE LOOD oMM RCDH 04 70 -
ETE LO0D COMM RCD 0E 170 -
ETE LO0D COMM KO0 29 221 -
ETE LDO COMM RCOR 30 130 -
=TE LDO FEk 01 160 -
ETE LOO FOH CICLLATION 02 120 -
ETE LO0D FOH CICILLATION 02 270 -
ETE LOOD FGH CICILLATION 02 1070 -
ETE LO0 FGH CICLLATION 04 so0 -
ETE LOO FOH CICIULATION 17 <0 -




Sarearal lightireg amd dlieplay Bghtinsg

Ziona

G=naral llighting A

Display lumpe «fMoaoy (W]

ETE LDD FOH CICULATION EB

3E0

ETE LDD FOH CICULATION B3 360 -
ETE LOOD FOH CIRCULATECN | GLAS S0 -
=TE LDOD OFFICE 02 150 -
=TE LDD OFFICE 04 400 -
=TE LDD OFFICE 05 150 -
=TE LDD OFFICE D& 8e0 -
ETE LDOD OFFICE 23 410 -
ETE LOOD PLANT RO 140 -
ETE LDD RETAIL 1 150 -
ETE LDOD RETAIL 02 450 -
=ETE LDOD STORAGE O 20 -
=TE LDOD S2TORAGE 02 30 -
ETE LDD WC 01 280 -
ETE LD BOH CIRCULATHON 11 20 -
ETE LAD BOH CIRCULATHON 12 20 -
ETE LD BOH CIRCULATHCN 13 a0 -
ETE LD BOH CIRCULATHON 12 -
ETE LD BOH CIRCULATHON 15 -
ETELAD BOH CIRCULATHON 16 ao -
ETELAD BOH CIRCULATHON 17 230 -
ETE LD BOH CIRCULATHON 18 370 -
ETE LD BOH CIRCULATHON 13 250 -
ETE LAD BOH CIRCULATHIN 20 130 -
ETE LD BOH CIRCULATHCN 21 500 -
ETE LD BOH CIRCULATHON 22 = -
ETE LD BOH CIRCULATHON 23 a0 -
ETE LD BOH CIRCULATHON 24 = -
ETE L10 BOH CIRCULATHON 25 < -
ETE LD BOH CIRCULATHON £8 20 -
ETE LD BOH CIRCULATHIN T8 130 -
ETE LD BOH CIRCULATHIN T3 < -
ETE LD CHANGING ROO 01 140 -
ETE L0 CHANGING ROCE! 02 &0 -
ETE L0 O RS0 07 80 -
ETE L0 COMM RCDM DS 400 -
ETE L0 COMM RS0 03 350 -
ETE LD FEb O3 340 -
=TE L0 FBE 02 330 -
=ETE L0 FBE 05 170 -
ETE LD FBE 05 140 -
ETE LD FBb O7 1740 -
ETE L0 FOH CICULATION DE 150 -
ETE L0 FOH CICULATION 07 140 -
ETE L0 FOH CICULATION DB 550 -
ETE L10 FOH CICULATION DS 100 -
ETE L10 FOH CICULATION 10 120 -




Giarearal lighting amd dicplay Bghting

Zona Cenaral llghting W] Dicplay Lbumpe sfMoaoy ]
ETE LD FOH CICULATION 11 3o -
ETE L0 FOH CICULATION 12 50 -
ETE L0 FOH CICULATION 13 &0 -
ETE LD FOH CICULATION 14 = -
ETE LAD FOH CICULATION 15 50 -
ETE L0 FOH CICULATION 16 20 -
ETE L0 FOH CICULATION 18 <60 -
ETE LD FOH CICULATION 18 a -
ETE LA0 FOH CICULATION 20 20 -
ETE L0 FOH CICULATION 23 70 -
ETE LD FOH CICULATION 26 50 -
ETE LD FOH CICULATION 27 140 -
ETE L0 FOH CIRDULATIERNN (SO Ml -
ETE LD GATE O 350 -
ETE L0 KITCHEN 01 310 -
ETE L0 LOUNSE O 3arh -
ETE L0 LOUNGE 02 20 -
ETE LD LOUMGE 03 210 -
ETE L0 LOUNSE 04 470 -
=ETE LA0 LOUNSE OS 510 -
ETE L0 LOUNGE D& 840 -
ETE L0 LOUNSE O7 14l -
=ETE LD OFFH:E 08 150 -
=TE L10 OFFICE 05 450 -
=TE LD OFFICE 05 <230 -
ETELAD RETAIL 0= TED -
ETELAD RETAIL O5 380 -
=ETE L0 RETAIL O& 180 -
ETE LD RETAIL O7 100 -
ETELID RETAIL 08 50 -
ETE LD ETORAGE 04 < -
=TE L10 STORAGE 05 20 -
ETE LD STORAGE 06 20 -
ETE LD ETORAGE 07 3o -
ETE L0 ETORAGE 08 80 -
=TE L0 STORAGE 05 80 -
ETE LD ETORAGE 10 an -
ETE LD ETCRAGE 11 1B0 -
SETE L0 WC (ELEC DiHW) 03 = -
ETE LD \WC 02 s500 -
ETE LD W 02 570 -
ETELAD W 04 110 -
ETE L0 WC O 110 -
=ETE L20 BOH CIRCULATION 30 K]y -
ETE L20 BOH CIRCULATHCN 31 20 -
ETE L20 BOH CIRCULATICM 32 20 -
=TE L20 BOH CIRCULATION 33 240 -




Gigrearal lighting and dicplay BQhting

Zions

G=naral llghting W1

Dicplay lampe ofMoaoy [ImnwW]

ETEL20 BOH CIRCULATICN 22

100

=TE LI0 BOH CIRCULATION 35 a0 -
ETE L20 BOH CIRCULATION 36 80 -
ETEL20 BOH CIRCULATICN =7 1000 -
ETE L20 CHANGING RO D2 360 -
ETE L20 COMM RC=D0M 10 50 -
ETE L20 COMM RCDM 11 310 -
ETE L20 KITCHEN 02 150 -
=TE L20 OFFICE 14 240 -
ETEL20 OFFICE 15 240 -
ETE L20 OFFICE 16 260 -
=ETE L20 OFFICE 17 310 -
=TE L20 OFFICE 18 a0 -
ETE L20 OFFICE 19 170 -
ETE L20 OFFICE 22 TE2 -
=ETE L20 RETAIL O3 1180 -
ETE L20 STORAGE 13 20 -
=ETE L20 STORAGE 14 20 -
ETE L20 STORAGE 1S 50 -
=TE L20 STORMAGE 16 20 -
ETE L20 STORAGE 17 10 -
ETE L20 W O7F 540 -
ETEL20 \WC 02 410 -
NEP LDD FOH CHCULATHON 28 2450 -
SMEF D0 FOH CHCULATHCN 28 340 -
SMEF D0 FOH CHCULATHCN 28 340 -
MEP LOD FOH CHZULATHON 28 200 -
NEP LDD FOH SHCULATHON 28 110 -
SMEFP L10 FOH CHCULATHON 21 300 -
NEP L10 FOH CHEULATHON 21 17E0 -
NEP L10 FOH CHZULATHON 21 280 -
MEFP L10 FOH SHCULATHON 25 20 -
MEF L10 FOH CHCULATHCE 30 20 -
NEP L10 FOH CHZULATHON 31 20 -
NEP L10 FOH SHCULATHON 32 70 -
MEFP L10 FOH CHCULATHON 33 20 -
MEFP L10 FOH CICULATHON 34 70 -
NEP L10 FOH CHZULATHON 35 20 -
MEF L10 FOH CICULATHCN 36 70 -
MEF L10 FOH CHCULATHON 37 20 -
NEP L10 FOH CHZULATHON £5 70 -
NEP L10 FOH SHCULATHON 26 20 -
MEF L10 FOH CHCULATHON 47 70 -
MEFP L10 FOH CICULATHON 48 20 -
NEP L10 FOH CHZULATHON £5 70 -
MEF L10 FOH SHCULATHCN S0 20 -
MEF L10 FOH CHCULATHON 54 180 -




Sameral lightirg amd dlcplay Bghilmg

Zions

Genaral llghting W)

Dicplay lumpe sffoaoy W]

MEF L10 FOH SHCULATHON &0

MEF L10 FOH CIHCULATION &1

MEFP L10 FOH CICULATION 62

MEF L10 POH CIRCUILATION (COOLTFET -
MEF L10 POH CIRCUILATION (COOLTE -
MEP L10 FOH CIRCUILATION (COOLTF B -
MEP L10 FOH CIRCUILATION (COOLF RS -
MEF L10 POH CIRCUILATION (COOLTFRS -
MEF L10 POH CIRCUILATION (GO0 TR -
MEP L10 FOH CIRCUILATION (SO FR3 -
MEP L10 FOH CIRCUILATION (CO3LFDd -
MEF L10 POH CIRCUILATION (COOLTFRE -
MEP L10 GATE 02 470 -
MEP L10 GATE 03 470 -
MEF L10 GATE 04 4710 -
MEF L10 GATE 05 <710 -
MEP L10 GATE 06 470 -
MEP L10 GATE O7 470 -
MEF L10 GATE 08 4710 -
MEP L10 GATE 05 470 -
MEP L10 GATE 10 470 -
MEF L10 GATE 11 BE0 -
MEF L10 WC (BLEC DHW) 1+ = -
MEP L10 WL (BLEC DHW] 15 = -
MEP L10 W (BELEC DHW] 16 < -
MEF L10 WC (BLEC DHW] 17 = -
MEF L10 WC (BELEC DHW) 18 = -
MEP L10 W (BLEC DHW] 19 = -
MEF L10 WC (BLEC DHW] 2T = -
MEF L10 WC (BLEC DHW) 28 = -
MEP L10 WC (BELEC DHW) 29 <C -
MEF 20 BOH CIRCULATECM 38 50 -
MEF L20 BOH CIRCULATECN 35 20 -
NEF L20 BOH CIRCULATICN 20 &0 -
MEF 20 BOH CIRCULATECM 21 3o -
MEF 20 BOH CIRCULATECN 42 o -
MEF L20 BOH CIRCULATECN 50 = -
MEFP L 20 BOH CIRCULATERM 51 3o -
MEF L 20 BOH CIRCULATECM 52 3o -
MEF L20 BOH CIRCULATECN 53 = -
MEF L20 BOH CIRCULATECN 5= ab -
MEF L 20 BOH CIRCULATEC 55 3o -
MEF L 20 BOH CIRCULATECRM 55 < -
MEF L20 BOH CIRCULATIEDN 57 3l -
MEFP 20 BOH CIRCULATERN 58 3o -
MEF L 20 BOH CIRCULATEC 59 = -
MEF L20 BOH CIRCULATECHN &0 at -




Giaresral lighting amd dicplay Bghiting

Ziome Genaral llghting W] Dicplay lumpe =Moaoy (W]
MEFP 20 BOH CIRCULATEDM 51 ao -
MEF L20 BOH CIRCULATION &2 20 -
HEF L20 BOH CIRCULATIOMN &3 30 -
NEF L20 BOH CIRCULATION 52 30 -
MEFP L20 BOH CIRCULATEDM &5 = -
MEF 20 BOH CIRCULATEDM &5 ao -
MEF 20 BOH CIRCULATEDM &7 3o -
MEF 20 BOH CIRCULATEDM BB = -
MEFP L20 BOH CIRCULATEDM 53 ao -
MEF L20 BOH CIRCULATION 70 30 -
MEF L20 BOH CIRCULATION 71 < -
MEF L20 BOH CIRCULATION 72 30 -
NEF L20 BOH CIRCULATION 73 30 -
MEF 20 BOH CIRCULATEDM 72 = -
MEF 20 BOH CIRCULATEDM 75 3o -
MEF 20 BOH CIRCULATEDM 76 3o -
MEP L 20 CHANGRG RCDM OE 150 -
MEP L 20 CHAMGEMG RCDM 0= 120 -
MEF L20 CHAMGENG RODM OT 160 -
MEF L20 CHAMGING RODOM 0= 110 -
MEF L20 COMM RCH0M 12 100 -
MEF L20 COMM RCH0M 13 80 -
MEP 20 COMM RROOM 14 a0 -
MEP 20 COMM RO 15 80 -
MEP 20 COMM RO 15 430 -
MEP 20 COMM RO 20 430 -
MEP .20 COMM RO 2 430 -
MEF L20 COMM RCH0M 22 430 -
MEF L20 COMM RCH0M 23 160 -
MEF L20 COMM RCH0M 24 80 -
MEP L20 COMM RO 25 110 -
MEP 20 COMM ROOM 26 a0 -
MEP 20 COMM RO 27 430 -
MEP 20 COMM RO 28 430 -
MEP 20 FOH CHOUILATICNM 0S 360 -
MEP 20 FOH CHOUILATICN 22 20 -
MEF L20 FOH CHOULATION 38 20 -
HEF L20 FOH CHOULATION 35 20 -
MEF L20 FOH CHCULATION £0 20 -
MEP 20 FOH SHOLUILATICN 21 20 -
MEP 20 FOH CHOUILATICN £2 20 -
MEP 20 FOH CHOUILATICN £3 20 -
MEFP 20 FOH CHOULATICN £4 20 -
MEP 20 FOH CHOULATICN 51 20 -
MEF L20 FOH CHOULATION 52 20 -
MEF L20 FOH CHOULATION 53 210 -
MEF L20 FOH CHOULATION 55 180 -




Giarearal lighting amd dicplay Bghting

Ziona

G=naral llghting A1

Dicplay Lbumpe sfMoaoy ]

MEFP L20 FCH

CICULATION 57

250

MEF L20 FOH CICULATION 58 570 -
MEF L20 FOH CICULATION 55 300 -
MEFP 20 FOH CICULATION 55 2300 -
MEP 20 FOH CICULATION 55 apo -
NEF L20 POH CIRCUILATION (SO 108 -
NEF L20 POH CIRCULATION (COOL 180 -
MEP L 20 FOH CIRCULATION (CO3L 100 -
MEP L 20 FOH CIRCUILATION (CO3L 108 -
MEF L20 POH CIRCUILATION (SO 108 -
MEP 20 FOH CIRCUILATION (COOL10E -
MEP L 20 FOH CIRCULATION (COOL 108 -
MEF L20 POH CIRCUILATION (SO0 108 -
NEF L20 POH CIRCULATION (COO1L1 3 -
MEP L 20 FOH CIRCULATION (SO0 -
MEP L 20 FOH CIRCUILATION (SO0 B8 -
NEF L20 POH CIRCUILATION (COOLT B -
MEF L20 POH CIRCUILATION (SO0 88 -
MEP L 20 FOH CIRCUILATION (OO 1BD -
MEP L 20 FOH CIRCUILATION (CO3L 120 -
MEF L20 POH CIRCUILATION (SOOI BE -
MEP 20 FOH CIRCUILATION (COOL 1 BE -
MEP L 20 FOH CIRCUILATION (SO 1B8 -
MEF L20 POH CIRCUILATION (SO0 1.8 -
NEF L20 POH CIRCUILATION (SO0 1 Bl -
MEFP L20 OFFICE 20 280 -
MEP 20 STORAGE 18 10 -
MEF L20 STORASE 19 10 -
MEF L20 STORAGE 20 10 -
MEFP 20 STORMASE 21 3o -
MEP 20 ZSTORAGE 25 10 -
MEF L20 STORMAGE 26 10 -
MEF L20 STORMAGE 27 K]y -
MEP 20 STORAGE 28 10 -
MEP 20 ZTORAGE 29 10 -
MEF L20 STORASE 30 3l -
MEP L20 STORMASE 31 10 -
MEP 20 STORAGE 32 10 -
MEF L20 STORMAGE 33 at -
MEF L20 STORAGE 34 10 -
MEP 20 STORAGE 35 10 -
MEP 20 STORAGE 35 3o -
MEF L20 STORMAGE 37 10 -
MEF L20 STORAGE 38 10 -
MEP 20 STORAGE 33 3o -
MEP 20 STORAGE £0 10 -
HEF L20 STORAGE £1 10 -




Sarearal lightireg amd dlieplay Bghtinsg

Ziona

G=naral llighting A

Display lumpe «fMoaoy (W]

MEP 20 STORAGE 22

3o

MEP 20 STORAGE 23 10 -
MEP 20 STORAGE 244 10 -
MEF L20 STORAGE 45 30 -
MEF L20 STORAGE £5 10 -
MEF L20 STORAGE £7 10 -
MEF L20 STORAGE 25 30 -
MEP 20 STORAGE 25 10 -
MEP 20 STORAGE 50 10 -
MEP 20 STORAGE 51 3o -
MEP 20 WC (BELEC DHW) 01 a0 -
MEP 20 WC (ELEC DHW) 02 40 -
NEF L20 WC (BELEC DHW) O£ 20 -
HEF L20 WC (BELEC DHW] 05 20 -
HEF L20 WC (BELEC DHW] 08 20 -
MEF L20 WC (BELEC DHW) 07 <0 -
MEP L20 WG (ELEC DHW) 08 a0 -
MEP 20 WC (BELEC DHW) 09 a0 -
MEP 20 WEC (BELEC DHW) 10 = -
MEP 20 WC (BELEC DHW] 11 = -
MEP 20 WC (ELEC DHW] 12 < -
NEF L20 WC (BELEC DHW] 13 < -
HEF L20 WC (BELEC DHW] 20 < -
MEF L20 WC (BLEC DHW] 21 <0 -
MEP 20 WE (BELEC DHW) 22 <0 -
MEP 20 WG (ELEC DHW) 23 a0 -
MEP 20 WC (ELEC DHW) 2= a0 -
MEP 20 WC (BELEC DHW) 25 = -
MEP 20 WC (ELEC DH'W) 26 < -
MEP 20 WC (ELEC DHW) 30 < -
MEF L20 WC (BELEC DHW] 31 < -
WTE LDD BAGGEAGE 17E0 -
WTE LDD BOH CIR.CUILATION 01 70 -
WTE LDD BOH CIRCLUILATICN 02 50 -
WTE LDD BOH CIRCLUILATICN 0= = -
WTE LDD BOH CIRCLUILATHCN 0= = -
WTE LDD BOH CIRCLILATHCON £2 a0 -
WTE LDD CIRCULATION [ECL 540 -
WTE LDD CORM R0 01 80 -
WTE LDD CORM RCDM 02 80 -
WTE LDD CORMM RCOM 18 100 -
WTE LDD CORM RCOM 17 310 -
WTE LDD FOH CHCULATION O 250 -
WTE LDD FCH CICULATION 24 3o -
WTE LDD FCH CICULATION 25 120 -
WTE LDD IMBIESRATION 4g0 -
WTE LDD OF=ICE O 130 -




Sarearal lightireg amd dlieplay Bghtinsg

Ziona

G=naral llighting A

Display lumpe «fMoaoy (W]

WTE LDD OFFHZE 02

260

WTE LDD 2TORAGE 22 10 -
WTE LDD 2TORAGE 23 10 -
WTE LDD \W0C 02 140 -
WTE LDD \WC 10 570 -
WTE L0 BOH CIR.CULATION 08 d -
WTE L0 BOH CIR.CULATION 09 0 -
WTE LID BOH CIRCULATICM 10 <0 -
WTE LD BOH CIRCLUILATICN 23 50 -
WTE LD BOH CIRCULATICN £5 &0 -
WTE LD BOH CIRCULATICN £7 180 -
WTE LAD COMB RCDH DS 310 -
WTE LAD FAb 02 100 -
WTE LD QFFICE O7 820 -
WTE L0 RETAIL O3 180 -
WTE L0 SECURITY HALL 1850 -
WTE L0 SECURITY FREF AREA | 800 -
WTE L0 SECURITY QUELIE AREMN] S50 -
WTE LD STORAGE 02 20 -
WTE LD STORAGE 24 20 -
WTE L20 BOH CIRCULATICN 26 110 -
WTE L20 BOH CIRCULATICN 25 180 -
WTE L20 BOH CIRCULATION 26 30 -
WTE L20 BOH CIRCULATION 26 < -
WTE L20 BOH CIRCULATION 26 50 -
WTE L20 BOH CIR.CULATION 27 1140 -
WTE L20 BOH CIRCUILATICN 28 z0 -
WTE L20 BOH CIRCULATICN 23 a0 -
WTE L20 BOH CIRCULATICN £5 170 -
WTE L20 CHANGING ROCE! O3 80 -
WTE L20 CHANGING RO 05 £an -
WTE L20 CHILLED STCORE 140 -
WTE L20 COMM RCDM 18 300 -
WTE L20 OFFICE 10 160 -
WTE L20 OFFICE 11 1000 -
WTE L20 OFFICE 12 870 -
WTE L20 OFFHCE 13 160 -
WTE L20 OFFICE 21 1840 -
WTE L20 STORAGE 12 10 -
WTE L20 \WC 0 140 -
WTE L20 W 11 150 -




Criterion 3: The spaces in the building should have appropriate passive control measures

to limit solar gains

=] Solar galn Bmlt sxossded T (%] Imtsrmal blinde uesdy
ETE LOD CHECKAN HO [-59.1% M
ETE LDOD COMM RCDM 03 M A
ETE LDOD COMM RCDM 04 M A
ETE LDOD CCOMM RCDM 0 M A
ETE LDD oMM RCDM 29 M A
ETE LDD CCOMM RC=DM 30 M A
ETE LDO FBL 01 HO [-32% M
ETE LDD FOH CICIUILATION 02 MO [-3.6% M
ETE LDD FOH CICIUILATION 03 WO [-86.5% M
ETE LDD FOH CICIUILATION 03 HO [-22.4% M
ETE LOD FOH CICULATION 04 HO [-1.7% M
ETE LDD FOH CICUILATION 17 M A
ETE LDD FOH CICUILATION 56 HO [-52.8% M
ETE LDD FOH CICIUILATION &3 MO [-159% M
ETE LOD FOH CIRCULATECN (GLAT SR 124 1% M
ETE LDOD OFFICE 03 M A
ETE LDOD OFFICE 04 M A
ETE LDOD OFFICE OE M A
ETE LDOD OFFICE 06 M A
ETE LDOD OFFICE 23 M A
ETE LOD RETAIL 01 HO [-53.5% M
ETE LOOD RETAIL 02 HO [-32% M
ETE LD oMM RCDM 07 HO [-81.5% M
ETE L0 oMM RCDM 0S M A
ETE L0 oMM RCDM 09 M A

ETE L0 FEb 03 MO [-58.5% M
ETE L0 FEb 02 MO [-58.5% M
ETE L0 FEb 05 HO [-BH% M
ETE L0 FEb 06 HO [-80.5% M
ETE L0 FEbL O7 MO [-5.6% M
ETE L0 FOH CICUILATION 06 MO [-59.5% M
ETE L0 FOH CICULATION O7F HO [-59.3% M
ETE L0 FOH CICUILATION 08 MO [-55.5% M
ETE L0 FOH CICUILATION 05 HO [-85.1% M
ETE L0 FOH CICULATION 10 HO [-H7.3% M
ETE L0 FOH CICULATION 11 HO [-81.1% M
ETE L0 FOH CICUILATION 12 HO [-53.5% M
ETE L0 FOH CICUILATION 13 HO [-51.2% M
ETE L0 FOH CICULATION 14 HO [-53.5% M
ETE L0 FOH CICUILATION 15 HO [-88.2% M
ETE L0 FOH CICUILATION 16 HO [-81.5% M
ETE L0 FOH CICUILATION 18 HO [-5.3% M
ETE L0 FOH CICUILATION 15 HO [-55.4% M
ETE L0 FOH CICULATION 20 M A




Zizanis

Solar galn it sxossded? (3]

Intsrmal bimde uesd?

ETE L0 FOH CICLILATION 23 HO [-75.4% [LLE
ETE L0 FOH CICLILATION 28 WO -7 2% [LLE
ETE L0 FOH CICLILATION 27 WO [-35. 5% [LLE
ETE L0 FOH CIRCULATICN (SO0 M3 -8B 4% [LLE
ETE L0 GATE O MO -7 9% [LLE
ETE LD LOUNGE O WO -84 4% [LLE
=ETE L0 LOUNGE 02 HO [-91.4% [LLE
ETE L0 LOUNGE 032 WO [-50.2 [LEE
ETE LD LOUNGE 04 NO [-02. 8% [LEE
ETE L0 LOUNGE 0S NO [-89.7% [LEE
ETE L0 LOUNGE D& NO [-00% [LEE
ETE L0 LOUNSGE 07 HO [-81.3% [LEE
=TE L1D OFFICE 08 Mif A
=ETE L1D OFFICE 05 HO [-37.6% L L)
=TE L10 OFFICE 05 YEZ {+51.5% MG
=TE L0 RETAIL D= NO [-37.8% MG
ETE LA10 RETAIL OS5 NO [-37.8% MG
=ETE L10 RETAIL 05 Mif A
ETE LA10 RETAIL OF HO [-831.1% MG
=TE L10 RETAIL 08 NO [-33.8% M
ETE L20 SO RCDM 10 M A
ETE L20 oMM RCOM 11 M A
ETE L20 OFFICE 14 M A
ETE L20 OFFICE 15 MO [-25.65% o
ETE L20 OFFICE 1& M A
ETE L20 OFFICE 17 M it
ETE L20 OFFICE 18 M it
ETE L20 OFFICE 22 WO -7 . 7% A
ETE L20 RETAIL 09 O [-36 2% A
MEP LOO FOH CICULATHCN 28 WO [-30.1% A
MEP LOO FOH CICULATHCN 28 WO [-30.5% A
MEP LOO FOH CICULATHCN 28 MO -0 8% A
MEP LOO FOH SICULATHCN 28 M it
MEP LOO FOH SICULATHCN 28 M it
MEP L10 FOH SICULATHCN 21 WO [-75.65% o
MEP L10 FOH SICULATHCN 21 NO [-82. 3% o
MEP L10 FOH SICULATHCN 21 NO [-B0% o
MEF L10 FOH SHOULATION 25 Mif A
MEF L10 FOH SHOULATICN 30 Mif A
HEF L10 FOH CHOULATICN 31 Mif A
HEF L10 FOH CHEULATION 32 HO [-T6.2% o
HEF L10 FOH CHEUILATION 33 Mif A
HEF L10 FOH CHOULATICN 34 HO [-T6.2% o
MEF L10 FOH CHRUJILATION 35 Mif M
MEF L10 FOH CHOULATION 36 NO [-TE6.2% o
MEP L10 FOH CICULATICM 37 M A
MEP L10 FOH CICULATHCN 25 HO [-76. 2% o
MEP L10 FOH CICULATICN 26 M A
MEP L10 FOH CICULATHICN 47 HO [-76. 2% o




Zoina

Solar galn Bt exoseded T (%]

Imvbsrmenl blimde. weed?

MEFP L10 FOH SICULATION 28 M Fai'A
MEF L10 FOH CICULATION 45 MO [-76.2% R
MEF L10 FOH CICULATION 50 M A
MEF L10 FOH CICULATION 54 MO [-85.7% MO
MEF L10 FOH CICULATION &0 MO [-76.2% R
MEP L10 FOH CICULATION &1 MO [-76.3% L8
HEF L10 FOH CICULATION &2 HO [-T6.4% MO
MEFP L10 FOH CIRCULATION (GO NI -82 4% L L8
MEFP L10 FOH CIRCULATION (COOLUNIR -8B 2 R
MEF L10 FOH CIRCUILATION (OO M [-82.2 MO
MEF L10 FOH CIRCUILATION (COOLMEE [-82.2 MO
MEP L10 FOH CIRCULATION (COOLNIE -8 2 L L8
MEFP L10 FOH CIRCULATION (GO0 MER [-B2 3% R
MEF L10 FOH CIRCUILATION (OO MER [-82.2 MO
MEF L10 FOH CIRCUILATION (SO0 MER [-82 2 MO
MEFP L10 FOH CIRCULATION (GO0 MEE [-B2_I1% R
MEP L10 GATE 02 MO [-7.1% L8
MEF L10 GATE 03 HO [-T.1% MO
MEFP L10 GATE 04 MO [-5.4% L L8
MEP L10 GATE OE MO [-5.4% R
MEF L10 GATE 06 MO [-5.4% MO
MEF L10 GATE O7 HO [-5.4% MO
MEFP L10 GATE 08 MO [-5.4% L L8
MEP L10 GATE 0% MO [-5.4% R
MEF L10 GATE 10 MO [-7.5% MO
MEF L10 GATE 11 HO [-B4.7% MO
MEFP L20 COMM ROOM 12 MO [-10D0% R
MEP L20 COMM RO 13 M [ I
MEF L20 COMM R3O0 14 M A
MEP L20 COMM ROOM 15 M Fai'A
MEFP L20 COMM ROOM 15 M [ T
MEF L20 COMM R0 20 M A
MEF L20 COMM RO 21 M FA
MEP L20 COMM RO 22 M Fai'A
MEFP L20 COMM ROk 23 M [ T
MEF L20 COMM R0 24 M A
MEF L20 COMM RiOHO0M 25 M FA
MEFP L20 COMM ROOM 26 M [ T
MEP L20 COMM ROOM 27 M [ I
MEF L20 COMM R0 28 M A
MEP L20 FOH CICULATICN 05 MO [-74.4% o
MEFP 20 FOH CICULATION 22 M [ T
MEF L20 FOH CICULATION 38 M A
MEF L20 FOH CICULATION 35 M FA
MEP L20 FOH SICULATICN 20 M Fai'A
MEF L20 FOH CICULATION &1 M [ T
MEF L20 FOH CICULATION £2 M A
MEF L20 FOH CICULATION £3 M FA
MEF L20 FOH CICULATION 44 M [ T




Zona Solar galn lmit sxoseded ? (%] Intarmal blimde s dy
MEF L20 FOH CHOULATION 51 M A
MEF L20 FOH CICULATION 52 M FA
MEFP L20 FOH CICULATION 53 MO [-88.9% R
MEP 20 FOH CICULATION 55 MO [-99.6% L8
MEF L20 FOH CICULATION 57 MO [-B0.1% MO
MEF L20 FOH CICULATION 58 HO [-36% MO
MEFP 20 FOH CICULATION 55 MO -84 3% R
MEP 20 FOH CICULATION 55 HO [-21.4% L8
MEF L20 FOH CICULATION 55 MO [-£5.2% MO
MEP L20 FOH CIRCUILATION (GO0 M [-58.5% L L8
MEFP L20 FOH CIRCULATION (GO0 MR -89, T% R
HEF L20 FOH CIRCUILATION (& CHOLMEN [-58. 7% MO
HEF L20 FOH CIRCUILATION & OHOLMEE [-58. 7% MO
MEP L20 FOH CIRCUILATION (GO0 MEE [-58. 7% L L8
MEF L20 FOH CIRCULATION (GO0 MET [-568. 7% R
HEF L20 FOH CIRCUILATION (& COHOLMEER [-58. 7% MO
HEF L20 FOH CIRCUILATION (O OHOL NS [-58. 7% MO
MEFP L20 FOH CIRCUILATION (COOL IR [-58. 7% L L8
MEF L20 FOH CIRCULATION (GO0 MO [-58. 7% R
MEF L20 FOH CIRCUILATION (& OHOLMTE [-88.2% MO
MEF L20 FOH CIRCUILATION (OO MET (-85 2% MO
MEFP L20 FOH CIRCULATION (COO)LNIR (-8B 1% R
MEP L20 FOH CIRCULATION (SO0 MER -85 2% L8
MEF L20 FOH CIRCUILATION (S CHOLMEN [-58.8% MO
MEF L20 FOH CIRCUILATION (OO0 MEE (-85 2% MO
MEFP L20 FOH CIRCULATION (GO0 MET [-B5.E% R
MEP L20 FOH CIRCULATION (SO0 MER [-B8 1% L8
HEF L20 FOH CIRCUILATION & OHoLMIS (-85, 7% MO
HEF L20 FOH CIRCUILATION (O OHoLMER [-85. 7% MO
MEF L20 OFFICE 20 M [ T
WTE LOD BAGEAGE M [ I
WTE LOD CIRCULATICON [(FCU HO [-81.3% o
WTE LDD CORRY RS0 0 M Fai'A
WTE LDD CORM RS0 02 M [ T
WTE LOD COMB RO0HM 15 M A
WTE LOD GO RO0H 17 M FA
WTE LDD FOH CICRILATION O M Fai'A
WTE LDD FOH CICRILATHION 24 M [ T
WTE LOD FOH CICULATION 25 M A
WTE LOD IMBBSRATICN M FA
WTE LOD OFFICE O M [ T
WTE LOD OFFICE 02 MO [-50.8% A
WTE LD BOH CIRCULATION £7 HO [-23% o
WTE LAD COMB RO0HM 05 M FA
WTE LD F&Eb 02 M [ T
WTE LAD OFFICE 07 M [ I
WTE LD RETAIL O3 M A
WTE LD SECURITY HALL HO [-36.7% A
WTE LID SECURITY FREF AREA | MO [-35.8% A




Ziomia Solar galn Nt sxossded ¥ (%] Imtsrmal binde uesdy

WTE LD SECURITY QUELE AREA] NO [-53% L LR
WTE L20 CHILLED STORE M it
WTE L2D oMM RCDM 15 M it
WTE L2D OFFICE 10 MO [-86.5% L LR
WTE L2D OFFICE 11 MO [-52% L LR
WTE L2D OFFICE 12 M it
WTE L2D OFFICE 13 M it
WTE L2D OFFICE 21 M it

Criterion 4: The performance of the building, as built, should be consistent with the BER

SEparaie oubmiission

Criterion 3 The necessary provisions for enabling energy-efficient operation of the
building should be in place

SEparaie oubmiission

Wars albsrnadlve snsrgy cycisme concldersd amd analyveed ac part of the declgn prooscs? g L
s eyldenee of such Essessment avallable s & separats submissionT o
Are any such measures included Inthe proposad design? o




Technical Data Sheet (Actual vs. Notional Building)

Building Global Parameters

Agtual Meticnal
Arza ] 343804 343804 T p—
Extemal area [m] 513607 513607 AAAVAS Hamtmurain and Cabenmnking Lat.T skearways
Waather LON LON e —
Imfliration [ SOFa] 5 5 g o Dlaling
Awerage conduchance [ 15B04.3 131766
Avemge Lmive [mE] | 0.34 0.37 T P e
Alpha vaiue” [%] 3.3 10 S — .
® o g " B Ll wremgm ‘e el aoafoe i efe e L D' gy, 25 Tsours Mesidsnisl Ired
3 Crmnern| Asmsrmbly 5ns Lers 5" EETEE
i s lwrminas
ey rr—

Energy Consumption by End Use [KWh/m']|

Aatual Hotlamal
Heating 8.17 154
Coaling 6.7 7.7
Aunilary £1.14 351
Lightrg 13.92 2455
Haot water 29.37 ZT.&5
Egdpment” T4.05 TE.05
TOTAL== BB.3 111.74

* oy o] oy iy ] ol o] e o s T e g s
Tl mow Ty meilhe ey Sl ly O g shon Fnakoaoms

Energy Production by Technology [KWhim']

Aatual Hotlamal
Fratoyoiaic sysems a o
Wind trbines a o
CHF genemios a o
Sodar themal sysierms a o

Energy & CO, Emissions Summary

Audual Indloaties Targst
Heating + oolng demand [MAm] |- 10481 151.45
Primary snergy” [T ] HBBe3 JaL g2
Toial emissions [kpirT] IgE &£3.2

e Sl R RS AT RS R T SRR i B T LR



HVAC Systems Performance

Syciemn Type Haat desn | Coeod deemi | Head oon | Sood oon | Aux oom | Heast Cool Haat gen | Cool gem
il M.lim2 Eih'mE | BWhmd | EWhim2 | 3EEEF SEZEER TEFF S3EER

[ET] Fan ooll eysiemc, [HE] LTHW bollar, [HFT] Nabaral Gas, [CFT] Elscbrialty

Agkual A 516 101 13.E H 0=s 334 o.a2 £19

Motfloral | 5.8 524 186 1.2 384 0=3 37y —_ —
[ET] &ireghe—dumgk VAW, [HE] LTHW boliar, [HFT] Naharal Gas, [CFT] Blesobriolty

Agkual 5.9 Th.6 a9z &4 B5.2 0= 306 0.a2 L1415

Motfloral | 466 321 155 ar =27 0=3 37y —_ —
[ET] Eplk or enuil-spli cpeben, [HE] LTHW bodisr, [HFT] Nabamal Gac, [CFT] Elsomolty

Agkual 128 12 Z (i 0 05 4.5 0.a2 655

Motfloral | 15.4 14 51 o o 0=3 37y —_ —
[ET] Ce=viral hisating welmd wabsr, radlatore, [HE] LTHW boller, [HFT] Hatural Gase, [CFT] Elsotricly

Aatual oil.3 0 223 5] 48.3 055 o 0.a2 a

Motflormal | 1089 o 3 o 432 0=3 o —_ —
[ET] Ce=viral hisating welmd wabsr, radlatore, [HE] LTHW boller, [HFT] Hatural Gase, [CFT] Elsotricly

Aatual 6.4 0 M7 5] 45 055 o 0.a2 a

Motlomal | 1452 0 =4 5] 25 0=z o —_ —
[ET] Mo Haating or Conling

Aatual o 0 a 5] o i) o 0 a

Motlomal | O 0 a 5] 0 | o —_ —

Fewi dem [T = Hesieg srscgy dermare
Cooll dmm [MUFNT] = Cooling sesrgy e
Hea! con [VélrY] = Hewlsgsrssgy commompion
Cooll oo W0 EFTT] = Cooling sssrgy cormumsicn
Aoy con [EVAEMT] = Aoy sregy commornpion

i SELFF = Hawi~g yprem ssamo-nl #Posncy for sobonal tuidlng, valos depereds on oy glaong o)
Cooll SEEER = Conling mysism sssscnsl srssgy sFios-cy resc

et gan (IEF! = Hawi~g genemnicr smasrs #Mosrcy

Cooll gmn ESEEHR = Cogling gerswio: escrEl s~s=gy sfiosncy mic

51 = Eywism tpos

HE = Hemi sours

HFT = Hewing sl hps

CF1 = Coxaling fusll Hypss



Key Features

The BCO can ghee partioular atbsmtlion to eme with cpeofloatione that ars batier than fyploally sxpecdad.

Euliding fabirio

Elsmmiant Lhrge | Uheme | Surfass whers the minimum valus Soownc?
Wil 0.23 0.2 RMODOCSEEarT ]

=oor 02 0.18 RMOD00C: Euro]

ool 0.15 | 0.15 | TLODOOOE:Zuri]

Windows, roof windows, and rooflighes 1.5 0.87 | RMDDDODWE o]

Fearsonne| doors 1.5 - Mo Personre doors In bullding

Wehick aocess & simiar lage doors 1.5 - N Vehide acoess doors In bullding

High Lsmps Enirance doors 1.5 - Mo High wsage enfrance doors in bulkding
i = Typicall irddsicius] ssmest U-wmiuss [0 e s = Mimimum indvidos] slsment U-em s [V e %)
= Thers miget b moss fer ors arlscs whss s minemom U bs ooours

Alr Fermaabllty Typdoal valss This Bullding

rrd{huey) at S0 Fa =] 5




A.3. BRUKL extract “Be Clean” — Terminal buildings

BRUKL Output Document @) HM Government

Compliance with England and Wales Building Regulations Part L 2010

Project name

LCA CADP CHP Clean As designed

Date: Mon Jan 15 17:41:05 2018

Administrative information

Building Details Owner Details
Address: Hartman Road, London, E16 2PX MName: London City Airport
Telephone number: Phone
Certification tool Address: Hartman Road, London, E16 2PX

Calculation engine: Apache

Calculation engine version: 6.4.0.15 Certifier details

MName: Name

Telephone number: Phone

Address: Street Address, City, Postcode

Interface to calculation engine: 1ES Virtual Environment
Interface to calculation engine version: 6.4.0.15

BRUKL compliance check version: w4.1.g.0

Criterion 1: The calculated CO; emission rate for the building should not exceed the target

1.1 | CO. emission rate from the notional building, kgCO./m*.annum 43.4

1.2 | Target CO. emission rate (TER), kgCO«/m*.annum 43.4

1.3 | Building CO, emission rate (BER), kgCOy/m’.annum 34.3

1.4 | Are emissions from the building less than or equal to the target? BER =< TER

1.5 | Are as built details the same as used in the BER calculations? Separate submission

Criterion 2: The performance of the building fabric and the building services should

achieve reasonable overall standards of energy efficiency

2.a Building fabric

Element Ua-timit | Wa-case | Uicate | Surface where the maximum value occurs®
Wall™ 035 |02 0.2 RMO00055:Surf[1]

Floor 025 [0.18 | 018 | RMO00O04C:Surfl0]

Roof 025 | 015 [015 | TLOOOOOS:Surf[1]

Windows™", roof windows, and rooflights | 2.2 1.27 | 1.7 LOOOO0S51:Surf[3]

Personnel doors 22 - - Mo Personnel doors in building

Vehicle access & similar large doors 1.5 - - Mo Vehicle access doors in building

High usage entrance doors 35 - - Mo High usage entrance doors in building
Usiart = Limiting area-weighted average U-values (WM K)]

Uscse = Calculated area-weighted average U-valuas WM K)] Uicske = Calculated maximum individual elemant U-values WM K]]

* There might be more than one surface where the maximum U-valwe occurs.

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

*** Display windows and similar glazing are excluded from the U-value check.

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

Air Permeability Worst acceptable standard | This building
m¥/(h.m) at 50 Pa 10 5




2 b Bubding el

The= Baalldireg carviosc parameabsrs lGhed bafoay are aapsated bo e alsoked by the B0 agairet guldans.
Mo autcenatio shaoking ke perfiormesd by e hosol.

Whols Buliding lighting astomato monitorng & targetng with alarme for out-ofrangs valsses

YES

Whols bullding skeobrio powsr faoior sohlaved by power facior ccaresotisn

=155

1- Heating ard RsCchanical Ve aton

Heating cescomal afifolsnoy

CoodIng mecerilneal affSodsnoy

ESFF Wikl

HE c=aconal efTalenoy

0.5z

5]

v

Automatic monRorng & tngeting with alarme for cul-of-rangs waluse Tor thic HVAC cychem | YES

2= WM\ EysiEm
Heaing ceaconal sffolsnoy | Coollng nominal sffoenay | 8FF [Will's]] HFE csaconal sfMolency
0.az 218 1.65 v

Aubomatio meonRoring & targeding with alarme for caf-ofrange walusc Tor thic HVAC cpchem | YES

3 DX Eysiem
Heating ceaconal affolanoy | Cooling moemibnal sffolanay SFP Wilsil HF s=aconal effholenoy
4.5 555 i 07T

Automatic monRorng & tngeting with alarme for cul-of-rangs waluse Tor thic HVAC cychem | YES

4~ Fam Coll Ey=tem

Heating cescomal afifolsnoy

Cooding mecenilneal affSolanoy

EFP Wlel]

HE c=aconal edfalenoy

0.az

£.18

1.65

7

Autormatie meonRoring & wrgeting with alarns for oaR-od-rangs valuse Tor thic HVAC gpehem | YES

S FHeating amd Bechanical Exirac

Heating ceasonal affalanoy

Cooding meoemibnial sffolanay

EFP [Wilksl]

HF s=aconal effholenoy

0.5z

5]

v

Autamatic monRoring & Ergating with alamne for caR-of-rangs valust Tor thic HVAC cpchem I YES

"Ho HWE In prodect, o hof waler s prosdided by HYAD sysiess

Looex] meschanioal wendlatiom amd sxhauct

e Supphyexdrac? EFP (WYl | HE ceacoral sfMolenoy| Exhauct 3FF [ [Uel]
ETE L10 WG [ELEC OHW, 03 | - - L.as
REF L0 WC(ELEC DHWN 121 - - Qs
KHEF L10WC (BELEC D) 15| - - o4k
NEF L10WC {BELEC DHW) 16| - - o.as
NEF L0 WC (ELEC DHW 17| - - L.4s
HEF L10WC {BELEC D) 18| - - 0.4k
KEF L10WC (BLEC DH) 13| - - fas
KEF L10 WS {BELEC DHWN) 27 | - - o.as
HEF L10WC {BELEC D 28 | - - .45
KEF L10WC (BLEC D) 29| - - fas
HEF L0 STORMAGE 19 - - 02
HEF L0 STORAGE 25 - - o2s
HEF L STORAGE I8 - - OIS
NEF L0 STORAGE - - 02E
HEF L0 STORAGE 34 - - o2s
KEF L0 STORMAGE 37 - - 02E
HEF L0 STORAGE 40 - - O3S




Looal mashanioal ventlation amd sxhaust

Lo Supply'sctrac! 8PP WY Ve]] | HE ceaconal eMolenoy] Exhaust 3FF DVe]]
REF L0 STORADE 43 - - 025
REF L0 STORAGDE 45 - - 025
HEF L20 STORAGE 43 - - 0.2s
NEF L2000 WC(BELEC DWW 0 | - - 0.4z
NEF L2000 WC(BELEC D 02| - - 0.4z
NEF L0 WE (BELEC D D2 | - - 0.4z
HEF L0 WC (BELEC DN 05 | - - 045
KHEF L WC (BELEC DN DS | - - 045
NEF L20WC(ELEC DWW 07 | - - 0.4z
HEF L2000 WC(ELEC DL D8 | - - 0.4z
REF LA WS (BLEC DN 05| - - o4as
HEF L0 W (BELEC D) 90| - - 045
HEF L0 W (BELEC DENG 11| - - 045
NEF L2320 WC(BELEC D) 12 - - 0.4E
REF L0 W (BLEC DG 13| - - o4as
REF L0 WE (BLEC DG 20| - - o4as
REF L0 WE (BLEC DENG 21 | - - fas
HEF L0 W (BELEC D) 22| - - 045
HEF L2320 WE (BELEC DWW 23| - - 0.4z
NEF L0 WE (BELEC DWW 24| - - 0.4z
REF L0 W (BLEC DG 25| - - o4as
REF L0 W (BLEC DN 25| - - o4as
REF L20WE (ELEC D) 20| - - 0.4z
NEF L20 WC (BELEC DD 31| - - 0.4z

Seneral Bghting and dicplay lighting

Ziires Gasresral [hghting W] Dicplay lenps =My Imiw
ETE L0 BioH CIRCLILATION 0= a0 -
ETE L0 BiOH CIRCULATION 0% Lt -
ETE L0 BiOH CIRCULATION O7 50 -
ETE L00 BiOH CIRCLILATION 45 10 -
ETE Li00 BiOH CIRCLUILATION 20 20 -
ETE L0 BioH CIRCLILATION = 50 -
ETE L0 Bi0OH CIRCULATION &2 100 -
ETE LOO CHANGING RO 10 250 -
ETE LOQ CHECKAN 2650 -
ETE L0 S0 RCOM 03 a0 -
ETE L0 S0 RCAORA D2 o -
ETE L0 S0 RCOM 05 1T -
ETE L0 S0 RCOM 29 21 -
ETE LO0 S0 ROCAORA 30 120 -
ETE LD ~Eb:01 10 -
ETE L0 =H CECULATICH 02 120 -
ETE LDO =2H CECULATICH 03 I -
ETE L0 =5H CECULATICH 03 1070 -
ETE LOO =5H CECULATICH O£ 50 -
ETE LOO =3H CECULATICHN 17 20 -




Seneral Bghting and dicphay lighting

ey ] Gansral [ighting W] Dilcpiay lanipe =Mooy Imdw
ETE L0 =2H CECULATICH S5 30 -
ETE L0 =2H CECULATICH B3 30 -
ETE LD0 =2H CIRCULATION (GLASEB0X) -
ETE L0 ZFFICE 03 150 -
ETE L0 ZFFICE 04 40 -
ETE L0 ZFFICE 5 =0 -
ETE L0 ZFFICE O Bell -
ETE L0 ZFFICE 23 Z10 -
ETE L0 FLAMT RCEHA 140 -
ETE L0 RETAIL OF 150 -
ETE L0 RETAL 02 &5 -
ETE L0 3TORMAGE 11 . i -
ETE L0 3TORMAGE 0= X0 -
ETE LO0O WC M ZE0 -
ETE L10 BOH CIRCLULATION 11 x -
ETE L10 BOH CIRCULATION 12 . -
ETE L10 BOH CIRCULATION 13 B0 -
ETE L10 BOH CIRCULATION 14 | -
ETE L10 BoH CIRCULATION 15 | -
ETE L10 BOH CIRCLULATION 18 =0 -
ETE L10 BOH CIRCLULATION 17 L1 ] -
ETE L10 BOH CIRCLULATION 18 I -
ETE L10 BOH CIRCULATION 15 2= -
ETE L10 BOH CIRCULATION 20 130 -
ETE L10 BOH CIRCULATION Zf L 0N -
ETE L10 BOH CIRCLULATION 22 20 -
ETE L10 BOH CIRCLULATION 33 20 -
ETE L10 BOH CIRCULATION 24 a0 -
ETE L10 BOH CIRCULATION 25 a0 -
ETE L10 BOH CIRCULATION 48 . I -
ETE L10 BOH CIRCLULATION 78 120 -
ETE L1101 BOH CIRCULATION 73 0 -
ETE L10 CHANGING AT Of 140 -
ETE L10 CHANGING RO 02 B0 -
ETE L10 S0 ROCM 07 B0 -
ETE L10 S0 RCOR 08 40 -
ETE L10 S0 RCOR 09 IO -
ETE L10 &b 03 Mo -
ETE L10 =&b 0& 330 -
ETE L10 ~&b 05 170 -
ETE L10 ~&b 05 140 -
ETE L10 ~&b 07 1710 -
ETE L10 =3H CECULATICHN 06 150 -
ETE L10 =3H CECULATICN 07 140 -
ETE L10 =3H CECULATICH 08 B0 -
ETE L10 =3H CECULATICH 09 100 -
ETE L10 =3H CECULATECH 90 1z0 -




General Bghtng ard dicpday lighting

Ziine Ganaral lghting W] Dicplay lumpe =fMosay Imiw]
ETE L10 =0H CEANATECH 11 i) -
ETE L10 =0H CEANLATECH 12 - 1] -
ETE L10 R0 CEANATHIN 13 &0 -
ETE L10 F0H CEANATHIN 12 A0 -
ETE L10 F0H CEANATHIN 15 B0 -
ETE L10 =3H CEANATECH 16 . I -
ETE L0 R0 CEANATHSH 18 LE -
ETE L0 R0 CEANATHSH 15 a -
ETE L10 F0H CEANATHIN 20 . i -
ETE L10 F0H CEANATHIN 23 m -
ETE L10 =0H CEANATECH 26 - 1] -
ETE L0 R0 CEANATHIM 27 1400 -
ETE L10 F0H CIRCANLATHON (S0 IR -
ETE L10 GATE 01 =0 -
ETE L0 KITCHEM O 310 -
ETE L10 LOAURGE O I -
ETE L10 LOUSGE 02 . 1 -
ETE L10 LOUSSE 03 Mo -
ETE L10 LOUSGE 04 o -
ETE L0 LOUSGE 0 510 -
ETE L0 LOUSGE D B0 -
ETE L10 LOUSGE 07 140 -
ETE L10 OFFICE 08 120 -
ETE L10 OFFICE D8 £E7 -
ETE L10 OFFICE 08 Fleck | -
ETE L10 RETAL 04 TeO -
ETE L10 RETANL 05 =0 -
ETE L10 RETAL 0& &0 -
ETE L10 RETAIL 07 100 -
ETE L10 RETAL 08 &0 -
ETE L10 STCORAGE 4 20 -
ETE L10 STORAGE 05 . i -
ETE L10 STORAGE 05 . i -
ETE L10 STORAGE O7 20 -
ETE L10 STORAGE 02 u] -
ETE L10 BTORAGE 12 BO -
ETE L10 STORAGE 10 1] -
ETE L10 STORAGE 11 1&0 -
ETE L10 WC [BLEC OHW 03 40 -
ETE L10 W< Oz B -
ETE L10 W< 03 LT -
ETE L10 WS 04 110 -
ETE L10 WS 0s 110 -
ETE L30 BOH CIRCULATION 30 a0 -
ETE L30 BCH CIRCULATION 3 . I -
ETE L30 BCOH CIRCULATION 32 . I -
ETE L30 BOH CIRCULATION 33 240 -




‘Beneral lgting and dicp@y lighting

e Ganaral lighting [W] Dieplay lmipe =Mooy M)
ETE L30 BoH CIRCULATION 34 1100 -
ETE L30 BoH CIRCULATION 35 1] -
ETE L30 BOH CIRCULATION 35 Bl -
ETE L30 BOH CIRCULATION 37 1000 -
ETE L30 THANGING R 04 320 -
ETE L30 S0 RSO 50 - 1] -
ETE L30 SOkl ROOR 11 0 -
ETE L30 KITCHEN 02 150 -
ETE L20 OFFICE 14 240 -
ETE L20 OFFICE 15 240 -
ETE L20 OFFICE 18 20 -
ETE L20 DFFICE 17 y [} -
ETE L30 OFFICE 18 a0 -
ETE L30 OFFICE 18 170 -
ETE L30 OFFICE 22 el -
ETE L30 RETAL 08 11&0 -
ETE L30 STORAGE 13 . 1 -
ETE L20 STORAGE 14 . 1 -
ETE L30 BTORAGE 15 - 1] -
ETE L30 BTORAGE 16 . I -
ETE L30 BTORAGE 17 10 -
ETE L30 WC ar =T} -
ETE L30 WC 0= 10 -
HEF LD FOH CICLLATION 25 2450 -
HEF LD FOH CICLULATION 25 =0 -
HEF LD FOH CICLULATION 25 =0 -
REF OO FOH CICLILATION 25 00 -
HEF LD FOH CICLLATION 25 110 -
RE= L 10 FOH CIRCULATION 24 300 -
KE= L 10 FOH CIRCILATION 24 17ED -
RIEF L0 FOH CECLILATION 2 2E0 -
REF L0 FOH CICLILATION 25 . 1 -
REF L 10 FOH CICLILATION 30 . 1 -
HE= L 10 FOH CECULATION 31 . i -
HEF L10 FOH CICULATION 32 8] -
HEF L10 FOH CICULATION 33 . I -
REF L0 FOH CICLILATION 34 m -
REF L0 FOH CICLILATION 35 . 1 -
REF L10 FOH CICLLATION 35 T -
HEF L10 FOH CICULATION 37 . I -
HEF L10 FOH CICLULATION £5 m -
HEF L10 FOH CICLULATION &5 . I -
REF L10 FOH CICULATION &7 T -
REF L10 FOH CICLULATION £5 . I -
HEF L10 FOH CICLILATION £3 m -
HEF L10 FOH CICULATION 50 . I -
HEF L10 FOH CICULATION 54 150 -




Beneral BQhting and dicpay lIighting

i Caneral lighting [W] Dicplay lenps =fMoaay [Imhs]
NE- L10 FOH CROULATION 80 m -
HEF L10 FOH CRCULATION 61 Fpe] -
NE= L10 FOH CRCULATION 62 m -
NEF L10 FOH CIRCULATERN (GO0 -
MEF L10 FOH CIRCULATERN (GO0 -
HE= L10 FOH CIRCLILATEDM (SO0 il -
MEF L10 FOH CIRCULATESN (COOLTES -
HEF L10 FOH CIRCLILATEDM (SO0 T -
HE- L10 FOH CIRCLULATEDM (SOOI -
MEF L10 FOH CIRCULATESRN (GO0 TR -
HE= L10 FOH CIRCLILATEDM (SO0 FOid -
HEF L10 FOH CIRCLULATEDN (COOLFES -
HEF L10 GATE 02 &7 -
HEF L10 GATE 02 47 -
HEF L10 GATE 4 &7 -
HEF L10 GATE 0= 47 -
HEF L10 GATE 05 47 -
HE- L10 GATE O7 £ -
HEF L10 GATE 0= 47 -
HEF L10 GATE 0= £ -
HEF L10 GATE 10 4 -
HEF L10 GATE 11 B=O -

HEF L10 WEC {ELEC DHW) 1

REF L0 WC {BLEC. DHW) 1

HEF L10 WC (ELEC DHW) 1

SIS

HEF L10 WEC {ELEC DHW) 1

HEF L10 W (ELEC DWW 1

HEF L10 WEC {ELEC DWW 1

o
=1 | W |

HEF L0 WC {ELEC DHW

REF L0 WC {BLEC DHW]

HEF L10 W {ELEC DWW 25

MEF L0 BOH CIRCULATION 38

HEF L0 BOH CIRCULATICN 33

HEF L0 BOH CIRCUILATICN 40

HEF L0 BOH CIRCUILATION 41

HEF L0 BOH CIRCULATION 42

HEF L0 BOH CIRCUILATICHN 50

REF L0 BOH CIRCULATION E1

HEF L0 BOH CIRCUILATION 52

MEF L0 BOH CIRCULATION 53

REF L0 BOH CIRCULATION 52

HEF L0 BOH CIRCULATICHN 55

HEF L0 BOH CIRCULATHON S5

HEF L0 BOH CIRCULATICN 57

HEF L0 BOH CIRCUILATION S8

REF L0 BOH CIRCULATHON 5

REF L0 BOH CIRCULATION B0

AT R e e e A T S e e L B A S S E L E B S E




‘sensral Igtng ard dicpday kg ring

el

§
:
i
Z
E

Dlepday lamnpe =fMosay 1MW)

HEF L0 BOH CIRCULATICH 81

HEF L0 BOH CIRCULATEON &2

MEF L0 BOH CIRCULATICN £3

HEF L0 BOH CIRCUILATION &2

MEF L0 BOH CIRCULATICON £5

WEF L0 BOH CIRCULATION &5

HEF L0 BOH CIRCULATEON &7

HEF LT BOH CIRCULATHEON &8

MEF L0 BOH CIRCULATICN £5

HEF L0 BOH CIRCULATICN 70

HEF L0 BOH CIRCULATICN T

WEF L0 BOH CIRDCULATEON 72

HEF L0 BOH CIRCULATHEON 73

HEF L0 BOH CIRCULATHEON 72

WEF L0 BOH CIRCULATION 75

HEF L0 BOH CIRCULATEON 76

S A E E SR E E EE E EE EEE

HEF L0 CHANGING RGO DS

-

HEF L0 CHANGING RGO DS

MEF L2320 CHAMGING ROOM 07

Al

MEF L2320 CHAMGING ROOM 08

-
—
=

MEF IL20 COMRR ROOK 12

HIEF L0 CORM RCOR 13

HEF L0 CORM RCOR 12

MEF IL20 COMRR OO 15

SEEIE

MEF IL20 COMR OO 19

MEF IL20 COMR OO 20

HEF L0 CORAM RCOR 21

HEF L0 oMM RCOM 22

MEF IL20 OB RCOM 23

MEF IL20 CIOMRR RCOR 248

HEF L0 ORI RCOE 25

HEF L0 oMM RCOM 25

HEF L0 oMM RCOM Z7

HEF L0 oMM RCO 28

MEF L0 FOH CICULATION 05

HEF L0 FOH CICULATION 22

HEF L0 FOH CICULATION 32

MEF L0 FOH CRCULATION 33

MEF L0 FOH CICULATICN &0

MEF L20 FOH CICULATION £1

MEF L0 FOH CICULATION £2

HEF L0 FOH CICULATION &3

WEF L0 FOH CICULATION &4

MEF L20 FOH CICULATION 51

MEF L230 FOH CICULATION 52

MEF L0 FOH CICULATION 53

It
—
L]

MEF L0 FOH CICULATION 55

150




seneral ghtng ard dicplay lighting

i Caneral lighting [W] Dicplay lenps =fMoaay [Imhs]
NE= L0 FOH CRCULATION 57 0 -
NEF L0 FOH CROULATION 55 LT 1] -
NE- L0 FOH CROULATION 59 200 -
NE- L3O FOH CRCOULATION 59 2300 -
NEF L0 FOH CROULATION 59 300 -
HE= L0 FOH CIRCLILATESM (SO0 105N -
NEF L0 FOH CIRCULATESN (GO0 160 -
HE= L0 FOH CIRCLILATEDM (SO0 1080 -
HE- L0 FOH CIRCLULATEDM (SO0 108 -
NEF L0 FOH CIRCLULATEDM (SO0 108 -
HEF L0 FOH CIRCLILATEDM (SO0 108 -
NE- L0 FOH CIRCULATEDM (SO0 108 -
HEF L0 FOH CIRCULATESN (GO0 108 -
HE= L0 FOH CIRCLILATEDM (SO0 130 -
HE- L0 FOH CIRCULATEDM (SO0 10 -
NEF L0 FOH CIRCULATESN (GO0 138 -
HEF L0 FOH CIRCLILATEDM (SO0 138 -
MEF L0 FOH CIRCLULATEDM (SO0 138 -
HEF L0 FOH CIRCLILATEDM (SO0 120 -
HE- L0 FOH CIRCLULATED (SO0 1298 -
ME- L0 FOH CIRCULATEDM (SO0 128 -
HEF L0 FOH CIRCULATESN (GO0 12 -
HE- L0 FOH CIRCULATEDM (SO0 128 -
NEF L0 FOH CIRCULATESN (GO0 128 -
HEF L0 FOH CIRCLILATEDM (SO0 120 -
HEF L0 OFFICE 2 2=0 -
HEF L3 STORAGE 12 10 -
HE= LY STCRAGE 12 g [1] -
HE- L3 STORAGE 20 10 -
MEF L3 STORMAGE 21 X0 -
HE= L3 STORAGE 25 10 -
HE- L3 STORAGE 25 10 -
WEF L3 STORMAGE 27 X0 -
HE= LY STCRAGE 22 g [1] -
HEF L3 STORAGE 23 10 -
HE= LY STCRAGE =0 =0 -
HE- L0 STORAGE 21 0 -
ME= L3 STORAGE 32 10 -
HE= LY STORAGE 33 =0 -
ME= L3 STORAGE 24 10 -
MEF L3 STORMAGE 35 i0 -
HE- LY STORAGE 25 =0 -
KE- L3 STORAGE 37 i0 -
MEF L3 STORAGE 3= i0 -
HE= LY STORAGE 33 =0 -
HE- L3 STORAGE 40 10 -
HEF L3 STORAGE 41 i0 -




‘Beneral Bghting and dicpday ligiting

ey Ganaral Ighting [W] Dikcpby lmpo Moy M)
KEF L0 STORAGE 42 30 -
KEF L0 STORAGE 42 10 -
HEF L0 STORAGE 44 LLL -
HEF L0 STORAGE 45 20 -
HEF L0 STORAGE 45 Lt -

HE= L0 STORAGE 47

HEF L20 STORADE 42

HEF L20 STORADE 49

KEF L0 STORADE =0

KEF L0 S TORAGE =1

NEF L2320 WG

ELEC DHW]

NEF L2320 WG

ELEC DHW]

NEF L2320 WG

ELEC DHW]

REF L2320 WC

ELEC DHW]

NEF L2320 WG

ELEC DHW

NEF L2320 WG

ELEC DHW

NEF L2320 WG

ELEC DHW

NEF L2320 WG

ELEC DHW]

NEF L20 W0

BELEC DHW

NEF L20 W0

BELEC DHW

NEF L2320 WG

ELEC DHW

NEF L2320 WG

ELEC DHW

KEF L0 WC

BLEC DH

KEF L0 WC

BLEC DH

NEF L20 W0

BELEC DHW

NEF L20 W0

BELEC DHW

KEF L0 W0

BLEC DH

KEF L0 WC

BLEC DH

KEF L0 WC

BLEC DH

KEF L0 WC

BLEC DH

HEF L0 W0

BELEC DH

el e REA NP Vol L L e R ] ] I P 1 1 R ) R L

WTE LD BAG

T
d

=|I_=

WTE LD BOH CIRCULATION O

WTE LD BOH CIRCULATION 02

WTE L BoH CIRCULATION 03

WTE LD BOH CIRCULATION 04

WTE LD BOH CIRCULATION 44

WTE LD CIRCLUILATECN (FCLU

W= LDD SO8 ROCOA 01

W= LDD SO ROOM 02

BIE (|65 (a5 6585 S] 58] 5 S]5]S] 58] 58] 5|5 5]5]5 @] &8 H] 8

W= LDD SO RCOM 16 100 -
W= LDD SO ROOM 17 310 -
WT=E LDO B0 CCALATION 01 20 -
W= L0 R0 CICULATION 24 a0 -
W= LD0 RO CICULATION 25 1210 -
W= LOO IMBECIRATICN Le0) -
W= L0 OHFFIECE O 130 -




General Bairting amd dicpiay lighting

iy Ganeral lighting [W] Dilcpay lamipe =fToeaay [Im
WTE LDD OFFHZE 02 20 -
WITE LD0 STORMAGE Z2 10 -
WTE LOD STORMAGE Z3 10 -
WITE LDO WC 0= 140 -
WITE LOD Wi 10 5T -
WTE L10 BOH CIRCULATIC 08 a -
WTE L10 BOH CIRCULATICRN 05 a -
WTE L10 BOH CIRCULATION 100 | 40 -
WITE L10 BOH CIRCULATION 43 o0 -
WTE L10 BOH CIRCULATION 45 &0 -
WITE L10 BOH CIRCULATION 47 120 -
WITE L10 CORR RCOR D6 g [u] -
WTE L10 FEbI2 100 -
WTE L10 OFFHZE 07 B -
WTE L10 RETAIL 03 150 -
WTE L10 SECURITY HALL 1550 -
WTE L10 SECURITY PREF AREA, | 80O -
WTE L10 SECURITY QUBUE ARES 550 -
WTE L10 STORAGE 02 x -
WTE L10 STORAGE 24 x -
WTE L20 BOH CIRCULATION 26 110 -
WITE L20 BOH CIRCULATION 26 120 -
WITE L20 BOH CIRCULATION 26 =0 -
WTE L20 BOH CIRCULATIONM 26 | 40 -
WTE L20 BOH CIRCULATION 26 50 -
WTE L20 BOH CIRCULATION 27 110 -
WTE L20 BOH CIRCULATICRN 28 T -
WTE L20 BOH CIRCULATION 29 a0 -
WITE L20 BOH CIRCULATION 458 170 -
WTE L20 CHANGIMNG ROCE 03 B -
WTE L0 CHANGIMNG ROCE! 05 L0 -
WTE L20 CHILLED STCRE 140 -
WTE L20 C:OMM RICOM 18 300 -
WITE L20 OFFIZE 10 10 -
WTE L20 OFFICE 11 1000 -
WITE L20 OFFICE 12 g -
WTE L20 OFFHZE 13 1e0 -
WITE L20 OFFICE 2H 1540 -
WTE L20 STORAGE 12 jl] -
WTE L20 WC 05 140 -
WITE L20 'WC 1 120 -




Solar galn Benl eanesded T (5

iriermial Bl mdie wced 7

ETE LO0 SHECKAN MG 95 1% M
ETE LI T0AM RGOl 03 M M
ETE L0 SO RGOl D= ML ]
ETE LOO SO RiCOM 05 M 2
ETE L0 SOAM RiCOM 29 M &)
ETE L0 S08AM RGO 30 M M
ETE LI &b 01 MO -5 Mt
ETE LO0 =0 CECULATECH 02 MG -3E% T
ETE LO0 =0 CECULATECH 03 NG 52 9% M
ETE LO0 =0 CEEULATEGH 03 NG ~Z2% M
ETE L0 =08 CEOULATHON D HC-1.7% M
ETE LO0 RO CEULATICH 17 ML 2
ETE LO0 F0H CEULATECH S5 MG [-51.8% R
ETE LO0 =0 CEEULATEGH B3 MG [-15% M
ETE LI =2 CIRCULATION | GILASEEEGF154.1% M
ETE LI CFFICE 13 M A
ETE LI CFFICE 4 M A
ETE L0 CFFICE S ML & ]
ETE LI TFFICE D6 M M
ETE LM CFFICE 23 M M
ETE LO0 RETAL OF MG -52.9% T
ETE L0 RETAL 02 MO [-5d% R
ETE L10 SO RiCOM! 07 MG -51.9% M
ETE L10 SOk RGO DR M M
ETE L10 TOAl RGOl 09 ML 2
ETE L10 ~FEb 03 MG [-SE.5% R
ETE L0 Fib 0= MG -S98.5% M
ETE L10 2k 05 MG [-58% M
ETE L10 b 0& MO -E0.5% e
ETE L0 ~2b 07 MO [-5.E6% Mt
ETE L10 =2 CEULATICH DS MG [-95.5% M
ETE L10 2 CEEULATECHN 07 MG -5 3% M
ETE L10 A2 CEIULATHON 08 MG -S9E5% M
ETE L10 =2 CEULATHEON 09 NG5 1% M
ETE L10 FOH CEULATICH 90 MG 5T 3% R
ETE L0 =0 CEAULATION 11 NG -E1.1% M
ETE L10 A2 CEIULATHON 12 MG -592.9% M
ETE L10 =2 CEIULATHEON 13 NG -5 2% M
ETE L10 FOoH CEULATICH 12 MG [-92.5% R
ETE L10 RO CEEULATICH 15 NG S8 2% M
ETE L10 A2 CEIULATEON 15 MG HEL.9% M
ETE L10 =2 CEEULATECH 18 MG -5 3% M
ETE L0 =2 CEULATHEON 19 MG -EE2% M
ETE L10 B0 CEULATECH 20 ML & ]




Ziine

Sodar gabn Denl eaosesded T [

Imiermial B Imade uced 7

ETE L10 RO CEZALNTION 23 M [-TEL% ait
ETE L10 RFOH CECUALATION 26 MO [-T.4% ait
ETE L10 RO CECULATION 27 M [-38.5% o)
ETE L10 FOH CIRCULATHON (SO0 NI [-24 2% St
ETE L10 GATE 01 MO [-7.5% S
ETE L10 LCUSGE D MO [-5d.5% S
ETE L10 LOUSGEE 02 MO (-2 2% o )
ETE L10 LOUSSE 03 WG [-S0 2% St
ETE L10 LOUSGE 04 WG S E% St
ETE L10 LOUSGE DS WG [E57% St
ETE L10 LOUSSE DE WG 0% g
ETE L10 LOUSSE 07 NG -51.3% N
ETE L10 OFFICE OB M A
ETE L10 OFFICE 08 NG [-27 6% N
ETE L10 OFFICE 08 YEE i=51.9% St
ETE L10 RETAL 04 WG -5 B g
ETE L10 RETAL 05 NG [-S7 . B% R
ETE L10 RETAL 0& [ A,
ETE L10 RETAL 07 RG-=.1% N
ETE L10 RETAL 08 WG [-22.5% R
ETE L20 ORI RCOEA 90 M A
ETE L20 SO RCOR 11 M A
ETE L20 OFFICE 14 [ A,
ETE L20 OFFICE 15 NG [-Z=.5% o
ETE L20 OFFICE 16 Mk A
ETE L=0 OFFICE 17 M LA
ETE L=0 OFFICE 18 M LA
ETE L20 OFFICE 232 NG [~T7.7% o
ETE L20 RETAIL DS M -3 2% )
REF ILOD FOH CRCULATION 22 MG [-201% )
REF ILOD FOH CRCULATION 22 M [-H0.5% )
REF LOD FOH CICULATION 22 MO [-58.8% o
REF ILOD FOH CRCULATION 22 Mk A
REF ILOD FOH CRCULATION 22 Mk A
REF L0 FOH SRCULATION 21 MO [-T5.6% )
REF L10 FOH SECULATION 2 MO [-E2.3% o
NEF L10 FOH CICULATION 21 MO (-2 o
NEF L10 FOH CICULATION Z5 Mi% A
REF L0 FOH CRCULATION 320 Mk A
REF L10 FOH SECULATION 31 M A
REF L10 FOH CRAILATION 3= WG [-TE 2% o
REF L10 FOH CRAILATION 33 M A
NEF L0 FOH CRCULATION 34 MO [-TE2% o
NEF L10 FOH CICULATION 35 M 2 o
REF L0 FOH CEANLATION 35 NG [-Te 2% &
REF L10 FOH CRANLATION 37 M A
REF L10 FOH CRANLATION 25 WG [-TE 2% o
KREF L10 FOH CIANLATION 25 M A
KEF L0 FOH CRAILATHON &7 NG [-Te2% o




e

Sodar gabn Denl eaossdesd T (5

imtemmal Blimde wcad 7

MEF L0 FOH CRCULATION £2 M A
REF L10 FOH CRCOULATHON £3 KHG[-TE 2% M
MEF L10 FOH CECULATHGN 50 M A
MEF L0 FOH CICULATION 54 MO 25 7% M
MEF L0 FOH SRCULATICN B0 MO [-T62% M
MEF L0 FOH SECJLATION 61 MO [-T6. 3% M
MEF L10 FOH SICULATION B2 MO [-Te L% M
HEF L0 FOH CIRCULATION [COOLUMEE [-29.5% M
HEF L0 FOH CIRCULATION [COOLUNIE -2 2% M
MEF L0 FOH CIRCULATICN (COOLME =24 2% M
HEF L0 FOH CIRCULATICN [(COOLME 24 2% M
HEF L10 FOH CIRCULATION [(COOLU NS [-29 2% M
HIEF L0 FOH CIRCULATION (COO)UNEE [-59. 5% M
HEF L0 FOH CIRCULATEON [COOLUMER (-2 2% M
HEF L0 FOH CIRCULATEON [COOLUMNE -2 2% M
MEF L0 FOH CIRCULATICN (COOLMEE [-24 2% M
HEF L10 GATE 2 WG -T. 1% M
HEF L10 GATE O3 WG -T. 1% M
HEF L10 GATE M HG [-=d4% M
HEF L10 GATE OE NG -S4% M
HEF L10 GATE D5 MO [-S.4% M
MEF L10 GATE O7 MO [-S.4% M
HEF L10 GATE 02 HG [-=d4% M
HEF L10 GATE 5 WG -=d4% S
HEF L10 GATE 10 NG [-T.5% M
MEF L10 GATE 11 MO [-24.7% M
HEF L0 CIORIM RGO 12 M [-100% M
MEF L30 CIoMIM RGO 13 M LA
HIEF L0 SOl RGO 12 M A
HIEF L0 SOl RGO 15 M A
HIEF L0 SOl RGO 13 M A
MEF L30 CIoMIM RGO 20 M LA
HIEF L3300 S0l OO 21 M A
HIEF L0 SOl RGO 22 M A
HEF L0 SO RGO 23 M A
MEF L0 SOl RGO 22 M A
HEF L0 CIOMIM RGO 25 M A
MEF L0 CIOKIM ROOK 256 M A
RIEF L0 SOl RGO 27 M A
B L0 SOl RCOE 28 M A
MEF L0 FOH CICULATION 05 MO [-T4.5% )
MEF L0 FOH CICULATION 22 M A
MEF L0 FOH CICULATION 3= M A
MEF L3 FOH CICULATION 32 M 2 et
HEF L0 FOH CROULATHON 20 M A
WIEF L2300 FOH CROULATHON 21 M A
MEF L0 FOH CICULATION £2 M A
MEF L3I0 FOH CICULATION £2 M LA
HIEF L0 FOH CRCOULATHON &4 M A
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HIEF L2300 FOH CRCOULATHON 51 M A
MEF L0 FOH CICULATION 52 M A
MEF L3 FOH CICULATION 52 M [-58.9% M
WEF L0 FOH CRCOULATHON 55 NG [-S56% M
WEF L0 FOH CRCOULATHON 57 NG =0.1% M
WEF L0 FOH CRCOULATHON 52 NG 6% M
MEF L3 FOH CICULATION 52 MO -5, 3% M
HIEF L0 FOH CRCULATHON 53 WG -2 1.8% M
MIEF L0 FOH CRCOULATHON 59 NG -5 2% M
HEF L0 FOH CIRCULATEON [COOLU M [-28.5% M
MEF L0 FOH CIRCULATECN (SO0 MEE [-55. 7% M
MEF L3I0 FOH CIRCULATION (COOLME <S8 7% M
HIEF L0 FOH CIRCULATION (COO)UMEE [=8.7% M
HIEF L0 FOH CIRCULATION [COOLUMEE [=8.7% M
HIEF L0 FOH CIRCULATION [COOLU MR [-28.7% M
HEF L0 FOH CIRCULATECN (SO0 MEE [-28.7% M
MEF L3I0 FOH CIRCULATICN (COOLMER[-S8.T% M
HIEF L0 FOH CIRCULATION (COO)LUNIE 8.7 % M
HIEF L0 FOH CIRCULATION (COOLUNO [=8.7% M
HEF L0 FOH CIRCULATECN (SO0 MIE [-58 2% M
MEF L0 FOH CIRCULATICN (COOLMNION 28 2% M
MEF L3I0 FOH CIRCULATICN (COOLNEE 28 2% M
HIEF L0 FOH CIRCULATION (COO)U IR [ -58 2% M
HEF L0 FOH CIRCULATECN (COO0)U M (28 5% S
MEF L0 FOH CIRCULATICN (SO0 MNEE 28 2% M
MEF L0 FOH CIRCULATICN (SO0 MET [-562.8% M
MEF L0 FOH CIRCULATICN (SO0 MER [-28 2% M
HIEF L0 FOH CIRCLUILATICN (GO0 WIS [ -58. 7% S
HIEF L2300 FOH CIRCULATION (SO0 MR [-55.7 M
MEF L3 OFFICE 20 M A
W= LDD BAGEADE M A
W= LDD IRCLILATECM (FICU MO [-21.3% o
WTE LIDD SO0l RCO8 0 M A
WTE LIDD CO8 RICOEN 02 M A
WTE LDD COMM RCOM 16 M A
W= LDD SO RSO 17 M LA
WTE L00 =0 SR EULATIHCN I M A
WTE LOD =0 CROUILATION 24 M A
WTE LIDD =0 CROUILATION 25 M A
W= LD MBS RATECM M LA
WTE L0 OFFECE O M A
WTE LiD0 OFFICE 02 WG [-S0.5% o
WTE L10 BOH CIRCULATION 47 NG [~23% o
IWTE L0 CO8 RGO DS M A
W= L10 ~ib iz M A
WTE L10 OFFICE 0T M A
WTE L10 RETAIL 03 M A
WTE L10 SECURITY HALL NG 26 7% o
WTE L10 BECURITY FREP AREA | NO[-S8.6% )
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WITE L1 SECURITY GUBLUE AREM ND [-23% M
WTE L20 CHILLED STCRE ML A
WITE L20 SOM ROOA 18 KL 2ot
WITE L20 OFFICE 10 M [-55.5% M
WITE L20 OFFICE 11 N [-E4% M
WITE L20 OFFICE 12 ML A
WITE L20 OFFICE 13 ML e
WITE L20 OFFICE 21 M M

Criterion 4: The performancs of the bullding, as bulit, should be conslsient with the BER

Separabe submiksslon

Criterion 5: The necessary provislons for enabling energy-eMclent operation of the
buliding should be In placs

Separabe submiksshon

EPBD (Recast): Conaldaration of atternative enengy sysisms

Warp absmative snengy Cyoiame concldsmd and analyced s part of e daclgn prooscrT

Iz myidemoe of sach assessment realabde x5 3 separle submission™
e ey such measunes. inciuded) Imthe propossd desion 7
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Technical Data Sheet (Actual vs. Notional Building)
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H esating 13.08 1535
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TOTAL™ 104.82 11184

LS e P ETE S NS R TRRI R - S FE LR R B
=T rw S ey vl ey deemed b S prreween oo b

Energy Production by Technology [KWhim’]

Hobusl Miokloen al
Praios ol &pElaTs o
WA s o
CGHF genenainm e |
sl Thedmidl Sy o

[=11=01=]1=]
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Healing = oroling demand Tdbm | 109.81 1E1.2=
Primary enafgy” [ ] 15395 28485
Tovlad erreseoi [Rgim] M3 432
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HVAC Sysiems Performancs

Sywinem Typs Hisall disss | Cooeel Saim | Hoal oon | Sool oot | B fonil | Heal Conl Hisal gty | Cooid et
MLIm2 L BT EWRE | e | A | SSEEF ESEER | BEFF SEER

[ET] Fasn ool syslenms, [HS] LTHS Db, [HFT] Mol Gas, JOFT) Elsct ity

Astiial F.i E148 23 135 3| 025 334 [FLr e 41%

heatasnal | 558 152 & iBE 113 =0 i =] Py — —_—
[ET] Single-Sost WAV, [HE) LTHW beadai, [HFT] Malrael G, [CFT] Elecircity

Astiial -] TOE ] £.4 [ -l D 3.08 [FLr e 41%

hbotarnal | 258 | i5E a7 52T D23 i — _—
[ET] Split oo mu-aplil sysiios, [HE] Heal pussg (el ol sousos, [HFT) Elmcirsity, [CFT] Electaioiny

Astiial i2d 12 (-] oL L1] £ 45 49 454 E5E

hotazial | 154 14 i7 o Li] 258 i — _—
[ET) Coanmral hisallng using watid: radiasss, [HE] LTHW boller, [HFT] Katural Gas, [CFT] Elsctr ity

Aastiial g1.3 [ T [ &3 028 a [FLre o

heatasial | 900 [ 333 [ £33 023 a — —_
[ET] Caniral hisafing using el radiaiess. [HS] LTHW bober, [HFT] katoral Gas, [SFT] Elsstr ity

Aastiial 34 [ 21 [ 25 028 a [FLre o

hbokasial | 1852 [ 484 [ 25 023 a — _—
[ET] e Hisali gy o0 Coosinliingg

Aastiial i [ [E] [ L] i a i [E]

hbatasial | O [ o [ L] i a — _—

e der [HLATE = Besbng stegy ST

Cool dem [MLETS] = Cooling sreps demars

riamt oo AT = Hesbng Sy Sonmrmpian

Conl oo [T = Cooling srerpy oormurston

dum pon [FARD] = dccliary Sy cormurston

Fnml SSEFT = Hanbng T mascrsl #8osroy (o ool buiding. vebs Zepercs on scSvily plecing oees
Crol GEEER w Cooling Bealsr EaTE sy eRoency o

ceml gen SEIFT w hesing getew s s scrml 8 ioenoy

Cool peri SEEER = Cooling gersraior s asood sy #8osnoy mia

3T = Sysimm hpe
-1 w rmmi moursE
T = hawing sl e

oFT = Cooling Al ea



Key Features

The E:5D wam gies partioular itsntion 1o Bame with cpaaifiostions that are efier than Typloally sope-pbed.

Bulldinig fakaria

Elsreant Uhrpe | L | Surfeos wihers the minimom values ooours*
\aial 023 |0z RIOODO5S-2ur]1]

Froor oz 0.18 | RMMOODOSCSurd

Roo’ 05 | 015 | TLUODODDS Surflf]

Windows, rood windows., and rooflighis 1. 057 | RMOODIDSurd|m

Persorms] doors 1.5 - Mo Persorne] doors in Eullding

Vefick acoess & similar lame doors 1. - Mo Vehide acoess doors In bulkding

High usage =nkance doors 1.E - Mo High usage enramoe doors in alidieg
Lira » Tyl indiechml sssrent Lm0 R Ui ' (MinbTery irdhvitum) smmsend Uvmiusm [R5 T iC)
" Taar mighl b= mors Fan ore wriscs wham He: minimon L-ssius oooums

Alr Perrresabd |y Typloa walus Thil budldlmg

mihor=t] at 50 Pa 5 5




A.4. BRUKL extract “Be Green” — Terminal buildings

BRUKL Output Document ) HM Government

Compliance with England and Wales Building Regulations Part L 2010

Project name

LCA CADP CHP Green As designed

Date: Mon Jan 15 18:19:23 2018

Administrative information

Building Details Owner Details
Address: Hartman Road, London, E16 2PX MName: London City Airport
Telephone number: Phone
Certification tool Address: Hartman Road, London, E16 2PX

Caleulation engine: Apache

Calculation engine version: 6.4.0.15 Certifier details

Mama: Name

Telephone number: Phone

Address: Street Address, City, Postcode

Interface to calculation engine: |ES Virtual Environment
Interface to calculation engine version: 6.4.0.15

BRUKL compliance check version: v4.1.g.0

Criterion 1: The calculated CO; emission rate for the building should not exceed the target

1.1 | CO. emission rate from the notional building, kgCO./m*.annum 434

1.2 | Target CO. emission rate (TER), kgCO./m*. annum 43.4

1.3 | Building CO, emission rate (BER), kgCO./m".annum 321

1.4 | Are emissions from the building less than or equal to the target? BER =< TER

1.5 | Are as built details the same as used in the BER calculations? Separate submission

Criterion 2: The performance of the building fabric and the building services should

achieve reasonable overall standards of energy efficiency

2.a Building fabric

Element Us-timit | Usigare | Uicate | Surface where the maximum value occurs®
Wall™ 035 (0.2 0.2 RMO00055:5urf[1]

Floar 025 [0.18 |08 | RMO0OO4C:Surfl0)

Roof 025 [0.15 [015 | TLOOOOOS:Surf[1]

Windows™*, roof windows, and rooflights | 2.2 1.27 | 1.7 LOOO00S51:Surf[3]

Personnel doors 22 - - Mo Personnel doors in building

Vehicle access & similar large doors 1.5 - - Mo Vehicle access doors in building

High usage entrance doors 3.5 - - Mo High usage entrance doors in building
Usiamnn = Limiting area-weighted average U-values [WHmK}]

Uscse = Calculated area-weighted average U-valuas [Wi{m K)] Ucske = Calculated maximum individual elemeant U-values [WinTK)]

* There might be more than one surface where the maximum U-value occurs.

** 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.

MN.B.: Neither roof ventilators (inc. smoka wanis) nor swimming pool basins are modelled or chacked against the limiting standards by the tool.

Air Permeability Worst acceptable standard | This building
m¥{h.m) at 50 Pa 10 5




2 b EBulding carvioss

Thee Bagllclired coarvioss paramabsrs liched Eaowy are aapsabeid bo e absaoked by the B00 agairet guldanes.
Mo autcenatis chaoking k& peerfoamrsd by e boenl.

Whiols Duliding lighting asomatc montcrng & @rgeting with alarme for ou-of rangs values

YES

Whheole buliding edeobric power Faofor ohlawed by poswsr Ta0ior Soareokion

=195

1- Feating amd Fechanical VisntlaSion

Haating cazcomal affalanoy

Cooding meoimilnal affkodanay

&FF Wikel]

HF! caaconal eiTholenoy

0.5z

5]

v

Autamatio monRorng & tangating with alammne for ol -ofaangs valust for thic HVAC mychem | YES

2 WA Bysiem
Heating ceascomal sffalanoy | Coollng morrina sffSosnoy SFP [WiTksl] HE s=aconal oo lesnoy
(11K I3 419 1.B5 100

Auboereatio meonRoring & tangeding with alarmc for caf-odranges walusc for thic HVAC cpchem | YES

3~ D, Eystmrn
Heating cexcomnal effolsnoy | Coollng momibnal sffodsnoy SFP Wlsl] HF s=aconal offolenoy
4.5 88 1] 0T=

Autamatio monRorng & tangating with alammne for ol -ofaangs valust for thic HVAC mychem I YES

4~ Fan Coll Syshem

Heating cexcomal affalanoy

Coding meoerinal sffiolsnoy

EFP IWiksl]

HF s=aconal effolenoy

0.5z

218

1.65

o7

Autornatio maon Roring & mngeting with alarmne for ool -ofrangs valuse Tor thie HVAC opchem | YES

o Heating and Mechareosl Exirac

Heating ceaxcomal affolanoy

Caood g mezemineal affodanoy

EFF Wikai]

HE s=aconal oo lesnoy

0.5z

5]

v

Autoreatio meonRoring & tangeting with alarme for cwl-ofrangs valust for thic HYAC cychem | YES

"Ho HWE In profect, o hofl waler s prosided by HEGGG sysie®

Looal machanioal vendlation amd sxhaust

Lo Supply'sdract EFF [WHIE]D] | HR csacoral sfMolenoy] Exhaust 3FF [ (Ve
ETE L10 WG [ELEC DH 03 | - - Las
HEF L10WC (BELEC D) 12| - - 04s
WEF L10WC {ELEC D 15| - - o4s
MEF L0 WE {BELEC DHW) 16| - - cLas
WEF L10 WEC {ELED DE 17| - - o4as
MEF L0 WE {BELEC DHW) 18| - - cLas
KEF L0 WE {BELEC DHW) 13 - - cLas
HEF L10 WC {BELEC DG 27 | - - 04s
HEF L10 WEC (BELEC DHW 28 | - - cas
HEF L10WC (BELEC DN 23| - - 04s
HEF L0 STORAGE 19 - - ozs
MEF L0 STORADE 25 - - 025
HEF L0 STCRAGE 25 - - O3S
HEF L0 STORAGE 21 - - ozs
HEF L0 STORADE 34 - - 025
WEF L0 STCRMAGE 37 - - ozs
HEF L0 STORAGDE 40 - - 025




Lol mevohanloal yentlation amd sxhauct

o Supplyiedrac EFP AN LVe]] | HE ceacoral sfMolenoy] Exhaust 3FF Ve]]
HEF L STORAGE 43 - - 03t
HEF L0 STORAGE 45 - - 02s
HEF L0 STORAGE 43 - - 03t
HEF L0 WE (ELEC DA 0 | - - oL4E
WEF L0 WE (ELEC DG 02| - - oL4E
MEF L0 WC(BLEC DHW D2 | - - o4z
WE L0 WE (ELEC DWW 05 | - - oL4E
MEF L0 WC(BLEC DHWI DS | - - o4z
HEF L0 WE (ELEC DWW 07 | - - o4s
ME= L0 WE (ELEC DWW 08 | - - oL4E
WEF L0 WCBLEC DHW 0S| - - f4s
HEF L0 WE (ELEC DA 90| - - o4s
WEF L0 WE (ELEC DA 11 - - oL4E
MEF L0 WC(BLEC DHW 12| - - o4z
HE= L0 WE (ELEC DWW 13 ) - - oL4E
MEF L0 WC(BELEC DHW 20 | - - o4z
HEF L0 WE (ELEC DWW 21 | - - o4s
WEF L0 WE (ELEC DA 22 | - - o4as
MEF L0 WC(BLEC DHW 23 | - - o4z
HEF L0 WE (ELEC DiHW) 24 | - - o4s
WEF L0 WC (ELEC DWW 25 | - - oL4E
MEF L0 WC(BLEC DHW 26 | - - o4z
WEF L0 WC (ELEC DA 20 | - - oL4E
MEF L0 WC(BELEC DHW 31 | - - o4z

General Igivtirg and dicpday lighting

iy ] Ganaral lighting [W] Dikcply lmpe =fTosay 1MW)
ETE L0 B0H CIRCULATION 05 a0 -
ETE LI BCH CIRCULATICN D& L0 -
ETE L0 B0H CIRCULATION 07 50 -
ETE L0 BECH CIRCULATION 45 10 -
ETE L0 BCH CIRCULATION =0 a0 -
ETE L0 B0H CIRCULATION =1 50 -
ETE L0 BOH CIRCULATION 23 100 -
ETE L0 THAMGING RCEDA 10 ZE0 -
ETE LD SHECHAM 26501 -
ETE L0 SO RGO 03 B0 -
ETE LDO SR RGOl 02 T -
ETE LDO S0 RGO 05 170 -
ETE LOO SO RGOl 29 e I -
ETE LD S0 RGO 30 130 -
ETE L0d &b M 1e0 -
ETE LOQ F0H CHOULATION 02 120 -
ETE LDO =0H CEULATICN 03 I -
ETE L0Q 50H CICULATICN 03 10 -
ETE LOQ =0H CREULATION 0= 500 -
ETE L0 F0H CEULATICN 17 a0 -




Serigaral Bghtng ard dicpiay ighting

iy ] Ganaral lighting [W] Dicply lmpe =fTosay 1MW)
ETE LO0 =0H CEULATICN S5 3=0 -
ETE LOQ F0H CIULATICN B3 30 -
ETE L0 F0H CIRCULATION (GLASEIB0N) -
ETE L0 OFFICE 3 150 -
ETE LD OFFICE 04 & -
ETE L0 OFFICE O 150 -
ETE L0 OFFICE 06 B0 -
ETE L0 OFFICE 23 <10 -
ETE LDO FLAMT Rz 140 -
ETE L0 RETAIL OF 150 -
ETE L0 RETAIL 02 50 -
ETE L0 STORAGE 01 .1 -
ETE L0 STORAGE 0= 20 -
ETE LOQ WS I ZE0 -
ETE L10 BOH CIRCULATICN 11 .1 -
ETE L10 BCH CIRCULATICN 12 .1 -
ETE L10 BCH CIRCULATICN 13 B0 -
ETE L10 B0H CIRCULATION 14 ] -
ETE L10 BCH CIRCULATION 15 a -
ETE L10 B0H CIRCULATION 16 20 -
ETE L10 BOH CIRCULATION 17 220 -
ETE L10 BCH CIRCULATICN 18 I -
ETE L10 B0H CIRCULATION 15 250 -
ETE L10 BOH CIRCULATION 20 120 -
ETE L10 B0 CIRCULATICN 1 500 -

ETE L10 BO0H CIRCULATION 22 a0 -

ETE L10 BCH CIRCULATICN 23 a0 -
ETE L10 B0H CIRCULATION 24 a0 -
ETE L10 BO0H CIRCULATION 25 a0 -
ETE L10 BOH CIRCULATION 48 .1 -
ETE L10 B0H CIRCLILATICN T8 130 -
ETE L10 BOH CIRCULATION T3 =0 -
ETE L10 THAMGING FCEA O 140 -
ETE L10 CHANGING RO 02 B0 -
ETE L10 SOl RGOl 07 B0 -
ETE L10 SO RGO 08 o -
ETE L10 SO RGO 09 Fo0 -
ETE L10 mib O3 0 -
ETE L10 =&k O£ EEN -
ETE L10 ~&b 05 170 -
ETE L10 =ik O& 140 -
ETE L10 =&b O7 1710 -
ETE L10 50H CICULATION 05 150 -
ETE L10 F0H CHEULATION 07 140 -
ETE L10 F0H CEULATICHN 08 B20 -
ETE L10 F0H CEULATICN 09 100 -

ETE L10 F0H CICULATICH 90 120 -




