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1.0 Executive Summary

The project is to construct a new 16,000m? Storage/Distribution Centre within Hayes Bridge Retail Park, West
London.The site is within the London Borough of Hillingdon.

A range of measures to improve sustainability and reduce energy consumption have been included:
o The development will achieve a significant carbon dioxide emissions reduction 103%

improvement over regulated carbon emissions compared to the baseline and achieve an
EPC rating of A+.

o The development will achieve a BREEAM rating of Excellent.

o Heating and cooling to office spaces is to be provided by high efficiency VRV systems.

o Ventilation to office spaces shall be provided via void mounted heat recovery units.

o Domestic hot water shall be produced via localised electric point of use water heaters.

) Lighting is to be provided by high efficiency LED luminaires.

o Lighting will incorporate occupancy and daylight linked controls to reduce demand.

o A roof mounted PV array will be incorporated with peak output of 355kW.

o The Plot is being constructed as a ‘shell & Core’ project with only the office areas being

fitted with services at the base build stage.
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The carbon dioxide emissions for each stage in the hierarchy have been calculated as follows:

Baseline: Part L 2013 of the Building regulations 99 117
After energy demand reduction (be lean) 56 117
After heat network connection (be clean) 56 117
After renewable energy (be green) -3 117

The regulated carbon dioxide savings from each stage in the energy hierarchy are shown below:

Be Lean: Savings from energy demand

reduction 42 43.0%
Be clean: savings from heat network 0 0.0%
Be Green: savings from renewable energy 59 60%
Cumulative on-site savings 102 103.0
Carbon shortfall -67 N/A

Cash-in-lieu contribution* N/A as this
is a negative
value
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2.0 Introduction

This document has been produced to detail the energy and carbon reduction strategy for the new
Storage/Distribution centre within Hayes Bridge Retail Park, West London in the Borough of Hillingdon.

The proposal is for the redevelopment of the existing site to provide an industrial unit for B2/B8 usage, the

existing buildings are to be vacated and demolished in a phased programme of works between 2022 and
2023.

The development shall comprise of an industrial/distribution unit with two storey offices and associated
parking and services yards.

The development shall be constructed on a speculative basis with all fit out works to be carried out by future
occupier.

2.1 Sustainability Rating Tools

The proposed new construction at Hayes Bridge Retail Park aims to achieve sustainability far in excess of
minimum standards. To facilitate this and provide a metric against other buildings, BREEAM excellent
certification will be targeted.

BREEAM assesses a building against a range of sustainability categories:

e Management
e Health & Wellbeing

e Energy

e Transport

e Water

e Materials

e Waste

e land Use and Ecology
e Pollution

e Innovation
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3.0 Planning Policy

3.1 The London Borough of Hillingdon Energy and Carbon Targets

The London Borough of Hillingdon’s approach to sustainable development is underpinned by policies from the
London Plan and the Hillingdon Local Plan (Local Plan Part 2 - Sustainability Appraisal, July 2014). Together
these documents provide spatial policies, development management policies and site allocations to guide and
manage development in the borough.

3.2 Hillingdon Local Plan Part 1

3.2.1 Policy EM1 — Climate Change Adaptation
The relevant requirements from this policy are listed below:

The Council will ensure that climate change mitigation is addressed at every stage of the development
process by:

e Promoting the use of decentralised energy within large scale development whilst improving local air
quality levels.

e Targeting areas with high carbon emissions for additional reductions through low carbon strategies.
These strategies will also have an objective to minimise other pollutants thatimpact on local air quality.
Targeting areas of poor air quality for additional emissions reductions.

e Encouraging the installation of renewable energy for all new development in meeting the carbon
reduction targets savings set out in the London Plan. Identify opportunities for new sources of
electricity generation including anaerobic digestion, hydroelectricity and a greater use of waste as a
resource.

The Borough will ensure that climate change adaptation is addressed at every stage of the development
process by:

e Promoting the inclusion of passive design(41) measures to reduce the impacts of urban heat effects

3.3 Hillingdon Local Plan Part 2

3.3.1 Policy DMEI : Reducing Carbon Emissions

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

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

C) Proposals that fail to take reasonable steps to achieve the required savings will be resisted.
However, where it is clearly demonstrated that the targets for carbon emissions cannot be met
onsite, the Council may approve the application and seek an off-site contribution to make up for
the shortfall.
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3.3.2 Policy DMEI 3: Decentralised Energy

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

B) Major developments located within 500 metres of an existing DEN, and minor new-build
developments located within 100 metres, will be required to connect to that network, including
provision of the means to connect to that network and a reasonable financial contribution to the
connection charge, unless a feasibility assessment demonstrates that connection is not reasonably
possible.

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

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

3.4 The London Plan 2021 - Policy SI 2 Minimising greenhouse gas emissions

Many of the requirements below are only required for a “major development”. A non-domestic major
development is one where the floor space is 1,000 square metres or more, or the site area is 1 hectare or
more. As the proposed development’s floor area will exceed 1000 m2, requirements for major developments
are applicable.

3.4.1 Policy SI 2 Minimising greenhouse gas emissions
The energy hierarchy should inform the design, construction and operation of new buildings. The priority is to

minimise energy demand, and then address how energy will be supplied and renewable technologies
incorporated. An important aspect of managing demand will be to reduce peak energy loadings.
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Building Regulations baseline

Be lean: use less ener Energy
(2 efficiency
target
Be clean: supply
energy efficiently S
o7}
)]
[0}
Be green: use m
renewable .
35% on site
el cabonreducion ¥
Zero carbon
target v

Source: GLA
A. Major development should be net zero-carbon. This means reducing greenhouse gas
emissions in operation and minimising both annual and peak energy demand in
accordance with the followingenergy hierarchy:

1) be lean: use less energy and manage demand during operation

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

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

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

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

C. A minimum on-site reduction of at least 35 per cent beyond Building Regulations is
required for major development. Residential development should achieve 10 per cent, and
non-residential development should achieve 15 per cent through energy efficiency
measures. Where it is clearly demonstrated that the zero-carbon target cannot be fully
achieved on-site, any shortfall should beprovided, in agreement with the borough, either:

1) through a cash in lieu contribution to the borough’s carbon offset fund,
2) off-site provided that an alternative proposal is identified and delivery is certain.

D. Boroughs must establish and administer a carbon offset fund. Offset fund payments must
be ring-fenced to implement projects that deliver carbon reductions. The operation of
offset funds shouldbe monitored and reported on annually.
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Major development proposals should calculate and minimise carbon emissions from any
other partof the development, including plant or equipment, that are not covered by
Building Regulations,

i.e. unregulated emissions.

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

3.4.2 Policy SI 3 Energy Infrastructure

A.

Boroughs and developers should engage at an early stage with relevant energy
companies and bodies to establish the future energy and infrastructure requirements
arising from large-scale development proposals such as Opportunity Areas, Town
Centres, other growth areas or clustersof significant new development.

Energy masterplans should be developed for large-scale development locations (such
as thoseoutlined in Part A and other opportunities) which establish the most effective
energy supply options. Energy masterplans should identify:

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

major heat loads (including anchor heat loads, with particular reference to sites
such asuniversities, hospitals and social housing)

heat loads from existing buildings that can be connected to future phases of
a heat network

major heat supply plant including opportunities to utilise heat from energy from
wasteplants

secondary heat sources, including both environmental and waste heat
opportunities for low and ambient temperature heat networks
possible land for energy centres and/or energy storage

possible heating and cooling network routes

opportunities for futureproofing utility infrastructure networks to minimise the
impactfrom road works

infrastructure and land requirements for electricity and gas supplies

implementation options for delivering feasible projects, considering issues of
procurement, funding and risk, and the role of the public sector

opportunities to maximise renewable electricity generation and incorporate
demand-sideresponse measures.
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C. Development Plans should:

1) identify the need for, and suitable sites for, any necessary energy infrastructure
requirements including energy centres, energy storage and upgrades to existing
infrastructure

2) identify existing heating and cooling networks, identify proposed locations for
futureheating and cooling networks and identify opportunities for expanding
and inter- connecting existing networks as well as establishing new networks.

D. Major development proposals within Heat Network Priority Areas should have a
communal low-temperature heating system:

1) the heat source for the communal heating system should be selected in
accordance withthe following heating hierarchy:

a)connect to local existing or planned heat networks

b)use zero-emission or local secondary heat sources (in conjunction
with heatpump, if required)

c) use low-emission combined heat and power (CHP) (only where there is
a case forCHP to enable the delivery of an area-wide heat network, meet
the development’s electricity demand and provide demand response to
the local electricity network)

d)use ultra-low NOx gas boilers

2) CHP and ultra-low NOx gas boiler communal or district heating systems should be
designed to ensure that they meet the requirements in Part B of Policy SI 1
Improving airquality

3) where a heat network is planned but not yet in existence the development should
bedesigned to allow for the cost-effective connection at a later date.

E. Heat networks should achieve good practice design and specification standards for
primary, secondary and tertiary systems comparable to those set out in the CIBSE/ADE
Code of Practice CP1or equivalent.

343 Policy SI 4 Managing heat risk

A. Development proposals should minimise adverse impacts on the urban heat island through
design,layout, orientation, materials and the incorporation of green infrastructure.

B. Major development proposals should demonstrate through an energy strategy how they
will edbethe potential for internal overheating and reliance on air conditioning systems in
accordance with the following cooling hierarchy:

1) reduce the amount of heat entering a building through orientation, shading, high
albedo materials, fenestration, insulation and the provision of green
infrastructure
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2)

3)

4)

5)

6)

minimise internal heat generation through energy efficient design

manage the heat within the building through exposed internal thermal mass
and highceilings

provide passive ventilation
provide mechanical ventilation

provide active cooling system
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4.0 The London Plan — Energy Assessment

4.1 Introduction

The London Plan expects new and refurbished buildings to be evaluated using the following non-domestic
energy hierarchy:

e Be Lean — passive design achieving demand reduction
e Be Clean — utilisation of local heat network or low carbon system

e Be Green —the inclusion of renewable technologies
The baseline for Part L2a will have input data which corresponds to the Building Regulations.
4.2 Loads
The following is required under the London Plan Policy SI2:

C - A minimum on-site reduction of at least 35 per cent beyond Building Regulations is required for major
development. Residential development should achieve 10 per cent, and non-residential development should
achieve 15 per cent through energy efficiency measures. Where it is clearly demonstrated that the zero-carbon
target cannot be fully achieved on-site, any shortfall should be provided, in agreement with theborough,
either:

e through a cash in lieu contribution to the borough’s carbon offset fund, or

e off-site provided that an alternative proposal is identified and delivery is certain

Policy SI2 then states:

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

Since item C is focused on Building regulations and unregulated emissions are not discussed until item E, it can
be determined that the requirement to achieve a 35% improvement and the remaining shortfall used to
calculate offset are based on regulated energy.

This is backed up by the GLA’s Energy Assessment Guidance 2020. As per the following extracts:

4.4 - The regulated carbon dioxide emissions reduction target for major domestic and non-domestic
development is net zero carbon, with at least a 35% on-site reduction beyond Part L 2013 of the Building
Regulations.

5.6 - Applicants using SAP 10.0 emission factors should continue to use the current Building Regulations
methodology for estimating energy performance against Part L 2013 requirements (as outlined in Section6),
but with the outputs manually converted for the SAP 10.0 emission factors.

Briar
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6.2 - The following tables should be completed and presented separately for domestic uses, non-domestic uses
and the entire site, to demonstrate compliance with the energy hierarchy and the carbon targets. Savings are
to be expressed in tonnes of CO2 per annum, not kgCO2/m2 per annum. The calculation of unregulated carbon
emissions should be done as part of the compliance with the ‘be seen’ policy and associated guidance.

Table 2: The London Plan energy hierarchy

Carbon dioxide emissions (tonnes CO; per annum)

'Regurlated Unregulated
Baseline: Part L 2013 of the | A
Building Regulations
Compliant Development
" After energy demand ‘ B
reduction (be lean)
After heat network A C
connection (be clean)
| After renewable energy ' D

(be green)

Table 3: Regulated carbon dioxide savings from each stage of the energy hierarchy

Regulated carbon dioxide savings

(tonnes €O, (%)

per annum)
Be lean: Savmgs from energy A-B (A—BYA* 100
demand reduction
Be clean: Savings from heat B-C (B~ CYA * 100
network
Be green: Savings from C-D (C - DYA*100
renewable energy
Cumulative on-site savings ‘ A-D=E A (A—D)/A*100
Carbon shortfall ' A-E=F

(tonnes CO2)
Cumulative savings for offset F*30years =G
payment
| Cash-in-lieu contribution - G * carbon dioxide offset price = H

The tables above show that any offset payment should be based on the regulated emissions.

Briar
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Under the glossary regulated emissions are defined as:

The CO2 emissions arising from energy used by fixed building services, as defined in Approved Document
Part L of the Building Regulations. These include fixed systems for lighting, heating, hot water, air
conditioning and mechanical ventilation.

Approved Document Part L of the building regulations includes cases where there are exemptions where
buildings or parts of buildings are not subject to the requirements of Part L and thus, their energy
consumption is unregulated

Briar
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5.0 PartL Review

5.1 Baseline

The development is a new construction, with well-insulated fabrics and glazing, as well as efficient lighting

and systems.

The baseline is a design used for comparative purposes to measure and determine the improvements in
energy consumption and carbon dioxide emissions by the building services.

The development is considered a new development and as such, must follow Part L2A regulations. The Part
L2A target emissions rate (TER) will be used as the baseline for the development.

For the purposes of this review the notional building shall be taken as the baseline model.

5.1.1 Baseline Building - Fabric

Parameter Baseline Maximum Part
L2a

Roof (W/m?K) 0.18 0.25

Wall (W/m?2K) 0.26 0.35

Floor (W/mZK) 0.22 0.25

Window (W/m?K) 1.6 2.20

Glazing G-value 0.4 N/A

Vehicle Door 1.5 1.5

13
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5.1.2 Baseline Building — Air Permeability
The baseline building has an air permeability of 3 m2/m2.hr @ Pa as per the approved Part L2a document.

5.1.3 Baseline Building — Hot Water System

Parameter Proposed Performance Criterion 2 Limits
Instant hot t
Hot water generator type nstantaneous hot water N/A
only

Hot water fuel type Electricity N/A

Hot water generator efficiency 100% 100%

Hot water delivery efficiency 95% N/A

Hot water storage volume N/A N/A

5.1.4 Baseline Building - Lighting

The baseline building lighting has a luminaire efficacy of 60 Im/cW.
The baseline building has occupancy Detection in the following zones:

e Office areas
e Plantrooms
e Stores

e Circulation
In addition, the lighting has the following parameters:

*= Daylight Dimming has also been applied to the perimeter office areas
= All sensors will have a maximum parasitic power of 0.3 W/m? of area served

Briar
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5.1.5 Baseline Building — Heating and Cooling

Offices spaces (VRV)

Parameter

NCM system type

Heat source

Fuel

Heating seasonal efficiency (SCOP)
Cooling system type

Cooling SEER

Cooling nominal EER

Cooling radiant fraction
Does the system have provisions for metering?

Does the metering warn “out of range values”?

Ventilation types

Ventilation SFP

Heat Recovery Efficiency
Ductwork Leakage Rating

AHU Leakage Rating

Baseline Performance

VRV System

Heat pump (electric)
Electricity
4.5

Heat pump (electric)

4.0
4.0

0
Yes

Yes

Zonal supply and extract
ventilation unis serving a
single room or zone with
heating and heat
recovery — With demand
control

0.9
70%
N/A

L2

*Non-Domestic Building Services Compliance Guide 2013 (NDBSCG).

**Max allowable for a central balanced system with heating and heat recovery

Other Areas i.e WC's, Circulation etc.

Parameter

NCM system type

Fuel

Heating seasonal efficiency (SCOP)

Cooling system type

Does the system have provisions for metering?

Does the metering warn “out of range values”?

Ventilation types

Baseline Performance

Local Panel
Heaters

Electricity
1.0

Heat pump (electric)

Yes

Yes

Zonal supply and extract

ventilation unis serving a

single room or zone with
heating and heat

NDBSCG* Limits
N/A

N/A
N/A
2.5
N/A
N/A
2.6
N/A
Yes
N/A

N/A

1.9 W/I/s**
67%
N/A

L2

NDBSCG* Limits

N/A
N/A
N/A
N/A
Yes

N/A

N/A

15
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recovery — With demand

control
Ventilation SFP 0.9 1.9 W/I/s**
Heat Recovery Efficiency 70% 67%
Ductwork Leakage Rating N/A N/A
AHU Leakage Rating L2 L2

*Non-Domestic Building Services Compliance Guide 2013 (NDBSCG).

**Max allowable for a central balanced system with heating and heat recovery

16
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5.2

This section details the strategies and technologies that will be incorporated to minimise the building’s

Be Lean

energy consumption and therefore, its carbon dioxide (CO2) emissions.

5.21

Building Fabric

The fabric values have been based on the current proposed future building regulations as outlined in the
following document: The Future Buildings Standard Consultation on changes to Part L (conservation of fuel
and power) and Part F (ventilation) of the Building Regulations for non-domestic buildings and dwellings;

and overheating in new residential buildings.

5.2.2

Parameter Baseline Maximum Part
L2a

Roof (W/m?K) 0.16 0.25

Wall (W/m2K) 0.26 0.35

Floor (W/mZK) 0.11 0.25

Window (W/m?K) 1.31 2.20

Glazing G-value 0.66 N/A

Vehicle Door (W/m?K) 1.3 1.5

Rooflight (W/m?2K) 1.6 2.2

Heating and Cooling

Space heating to all areas shall be provided by a gas fired boiler serving radiators. No cooling shall be

provided.

Ventilation will be provided by high efficiency fans with low specific fan powers (SFP) to minimise the energy
consumption associated with ventilation. To further reduce energy demand ventilation system willinclude
heat recovery to capture waste heat and reduce the building’s heating demand.

Parameter

NCM system type

Heat source
Fuel

Heating seasonal efficiency

Cooling system type

‘Be Lean’ Performance

Wet System

Boiler - Radiators
Gas
95%

N/A

NDBSCG* Limits

N/A

N/A
N/A
91%

N/A

17

Briar



Cooling SEER N/A N/A

Cooling nominal EER N/A 2.6
Cooling radiant fraction 0 N/A
Does the system have provisions for metering? Yes Yes

Does the metering warn “out of range values”? No N/A

Zonal supply and extract

Ventilation types ventilation unis serving a N/A

single room or zone with

heating and heat
recovery — With demand
control
Ventilation SFP 1.1 1.9 W/I/s**
Heat Recovery Efficiency 75% 67%
Ductwork Leakage Rating N/A N/A
AHU Leakage Rating L2 L2
*Non-Domestic Building Services Compliance Guide 2013 (NDBSCG).
**Max allowable for a central balanced system with heating and heat recovery
Other Areas i.e WC's, Circulation etc.
Parameter Baseline Performance NDBSCG* Limits
Wet Syst
NCM system type et system N/A
Fuel Gas N/A
Heating seasonal efficiency 95% N/A
Cooling system type N/A N/A
Does the system have provisions for metering? Yes Yes
Does the metering warn “out of range values”? No N/A
Ventilati Zonal supply and extract N/A
entilation types ventilation unis serving a /

single room or zone with
heating and heat
recovery — With demand
control

5.23 Hot Water

Heating is to be provided by localised point of use electric water heaters.

5.2.4 Proposed Building — Air Permeability (Be Lean)

The development will target an air permeability of 2 m3/m2.hr @ 50 Pa. This is significantly better than the

maximum allowable permeability of 10 m3/m2.hr @ 50 Pa. This will help to reduce heating demands and peak
cooling demands on hot days.

Briar
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5.2.5 Proposed Building — Lighting (Be Lean)
Lighting will be provided by high efficiency lighting with a luminaire efficacy with an overall average for the
building in the region of 120 Im/cW. This is twice as efficient as the minimum requirements under building

regulations.

Occupancy Detection will be applied to zones where practical to reduce artificial lighting demand when not
required.

In addition, the lighting has the following parameters:

»= Daylight Dimming has also been applied to the office areas where there is adequate
access to daylight.

» Lighting systems have provision for metering and have the facility to warn “out of range”
values.

5.2.6 Proposed Building — Hot Water System (Be Lean)

Parameter Proposed Performance NDBSCG* Limits

Instantaneous point of

Hot water generator type use N/A
Hot water fuel type Electricity N/A
Heating seasonal efficiency (SCOP) 100% 100%
Hot water delivery efficiency 95% N/A
Hot water storage volume N/A N/A

*Non-Domestic Building Services Compliance Guide 2013 (NDBSCG).

As hot water demand will be low for a building of this nature, point of use electric water heaters will be
specified to reduce losses associated with storage and circulation inherent in central

Briar
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5.3 Be Clean

The London heat map has been referred to and there are currently no existing heat networks within thevicinity
of the site. There is a proposed Hillingdon network approximately 1785 m from the site.

Q
Total: 1785.87m x

Figure 3 — Proposed nearby heat networks in orange, with the proposed site location shown by the red marker.

The proposed network is of too great a distance for connection to feasible. Furthermore, the proposed VRV
heat pump system will achieve high efficiencies which are likely to show improvements on what the Euston
Road Heat Network can offer while minimising distribution losses associated with large scale heat networks.

The proposed development will incorporate space for future plate heat exchangers to allow for future
connection to a district heating scheme for export of low grade heat.

We have also made contact with the local planning department to obtain details on whether there are any
further proposed heat networks within vicinity to the site.

Briar
20



5.4 Be Green

An assessment has been undertaken to determine the feasibility of incorporating a range of LZC technologies. The assessment is detailed below.

LZC Technology

Photovoltaics

Community
Heating

Air Source Heat
Pump (Elec)

CHP - Natural Gas

Solar Hot Water
Heating

Air Source Heat
Pump (Gas)

Overview

Converts sunlight to DC electrical power.
Requires inverter to convert to DC. Ideally
located south facing roof.

Utilises waste heat from process such as
large-scale power generation where the

majority of heating comes from waste heat.

A heat exchanger extracts heat from the air.

The heat pump raises the temperature of
refrigerant via the compression cycle and
reverse for cooling. Used for space heating,
hot water and cooling.

Generates both electricity and heat using
fossil or renewable fuels.

Solar collectors (flat plate or tube) transfer
energy into transfer liquid to a closed loop
twin coil hot water cylinder. Ideally located
south facing roof.

As electric heat pump using gas as fuel for the

compressor. Relatively carbon efficient in
comparison with gas fired boiler.

Application

Wide range of building types,
schools, offices, hotels etc.
Site with good access to solar
radiation.

Hotels, hospitals, leisure
centres, some industrial
premises.

All building types where
heating and cooling required.
Air to water suited for low
temperature systems i.e.
underfloor heating.

Hotels, hospitals, leisure
centres, some industrial
premises.

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

All building types where
heating and cooling required.
Air to water suited for low
temperature systems i.e.
underfloor heating.

Site Specific

Roof space available for system
consideration — 355kW Peak system to
be installed

Local district heating scheme
unavailable.

VRV heat pump system to be installed
as opposed to air to water air source

heat pump systems due to the varied
heating and cooling demand which
could be present across the offices.

Relatively low hot water requirement

Sufficient roof space, although fairly low
hot water demand.

Heating and cooling required to
scheme. Sufficient external space
required for condensers. Typical system
efficiencies relatively low compared
with electric

Consider

No

No

No

No

No
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Ground Source

Takes up heat from the ground and releases it

All building types where

heating and cooling required.

Heating and cooling required to
scheme. Insufficient external space

at high temperatures. Heat can be used for Air to water suited for low . . No
Heat Pump (Elec) . . . required for vertical bore holes or
space heating and domestic hot water. temperature systems i.e.
. ground loop.
underfloor heating.
All building types where
Takes up heat from a local water source, lake . gtyp . . . . .
. . . heating and cooling required. Heating and cooling required to
Water Source Heat or river and releases it at relatively low . . .-
Air to water suited for low scheme. Insufficient water course on No
Pump (Elec) temperatures. Heat can be used for space . .
. . temperature systems i.e. site.
heating and domestic hot water .
underfloor heating
All building types where
Takes up heat from a local geothermal heating and cooling required.
Geothermal Heat P g . g . g red .
Pump (Elec) underground courses. Heat can be used for Air to water suited for low No local geothermal activity. No
P space heating and domestic hot water. temperature systems i.e.
underfloor heating.
Small Scall Hydro . . L
) y Small scale turbines in fast flowing rivers . . L .
Power, Tidal . . . Rural and costal situations No access to fast flowing rivers and site
provide electrical power. Tidal wave platform ) . No
Power, Wave required. located inland.
movement generates energy.
Power
Turbine/generator converts wind energy to Large sized turbines in non- .
. . . /e . . .gy & . Suburban area not suitable for large
Wind Turbine electrical power. Turbines available with urban or off-shore locations turbine No
outputs from 600W to 2MW will be more effective )
Briar
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5.5 PV System Details

It is recommended that the client proceeds with the 355kWp PV system, this installation of this system would
generate 285,475kWh per annum, based on a typical electricity supply rate of 35p/kWh this would equate to
a financial saving of £99,916 per annum.

The overall lifetime savings (based on a 22.5-year lifespan) is around £2,248,110 and leads to a lifetime saving
on CO2 of 1,242 tonnes.

The above financial projections are based on assumed billing data in line with current market rates and annul
consumption received calculated from the SBEM model, lifetime savings will increase or decrease in line with
the contracted electricity supply rate over the lifetime of the technology.

PV System Funding Options

Trust Funded Option — Where the site would fund the full capital investment of the project. This would be the
recommended option, should the site be in a position to fund this, as they would benefit from all savings, Feed-
in Tariff income and electricity generated.

A Joint Venture Option — This option is where a specialist company or manufacturer invests a proportion of the
capital cost, and in turn it is agreed that savings are proportioned to match this investment. As with the ‘rent
my roof space option’ being affected by the closure of FIT’s, it is anticipated that this option will also be harder
to find companies willing to invest.

Power Purchase Agreement (PPA) Option — A power purchase agreement is effectively a panel leasing contract
with a third party, who will cover most of the up-front cost of an installation, with an initial fee in the region
of £500-£2000 for most installations. These leases typically have lengths of anywhere from 10 to 25 years.

Throughout this lease, you will pay the third party for the clean energy produced, however at a reduced tariff
compared to your existing contract with your existing energy supplier, resulting in savings on your bill. Upon
the end of this lease, you have 3 options on how to move forward:

1. Purchase the PV installation outright at a fair market value.
2. Renew the lease and continue to pay a lower tariff for the energy produced.

At this moment in time the local authority do not have any grants available to aid with funding of LZC
technology schemes.
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5.6 Carbon Dioxide Emissions

The carbon dioxide emissions for each stage in the hierarchy have been calculated as follows:

Baseline: Part L 2013 of the Building regulations 99 117
After energy demand reduction (be lean) 56 117
After heat network connection (be clean) 56 117
After renewable energy (be green) -3 117

The regulated carbon dioxide savings from each stage in the energy hierarchy are shown below:

Be Lean: Savings from energy demand

reduction 42 43.0%
Be clean: savings from heat network 0 0.0%
Be Green: savings from renewable energy 59 60%
Cumulative on-site savings 102 103%
Carbon shortfall -67 N/A

Cash-in-lieu contribution* N/A as this
is a negative
value
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5.7 BeSeen

The development will incorporate extensive submetering connected to a building management system (BMS).
This will allow for detailed metering and monitoring of the building’s energy use. If necessary, the annual
energy use will be reported to the GLA to allow investigations into the “performance gap” (the difference
between predicted and actual energy use) to be undertaken.

All necessary data will be uploaded to the “Be Seen” portal as follows:
¢ Contextual data
e Predicted energy use (based on part L calculations)
e Actual building energy use after the building has been occupied
e Generated renewable energy
e Energy storage

e Plant parameters

e Carbon emissions

5.8 Building Regulations

As the building is a new development, it must meet the energy efficiency requirements as detailed in approved
Document Part L2A 2013.

Criterion 1 — The development’s building emission rate (BER) is lower than the target emission rate (TER).
Criterion 2 - All building fabric and building services efficiencies comply with the minimum requirements.
Criterion 3 — All occupied or cooled zones do not exceed the solar gains limits.

The key pages from the BRUKL are shown in BRUKL is shown in Appendix A

Note that only Baseline and Be Green scenario BRUKLs are shown, the Be Lean BRUKL is the same as the Be
Green BRUKL with the exception of the PV.

5.9 Managing Heat Risk

To ensure occupant comfort and to minimise the building’s energy demand the London Plan “Cooling
Hierarchy” has been considered.

5.9.1 Reduce the amount of heat entering the building
The building will incorporate the following measures:

e low G-value glass and blinds to limit the solar gain through the windows

e Spandrel panels below desk level and above ceiling level to eliminate solar gain where
glazing would have no daylighting benefit.
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e The building fabric is of a medium weight construction, utilising a highly insulated facade
at ground floor to absorb direct solar gain, rather than allow it to permeate directly
through a lightweight structure. The cladding in the upper floors consists of metal panels
with highly insulated wool core with low U-value to minimise heat gains and losses (to
exceed Part L targets).

e Extensive external shading is to be provided around the glazed office areas to significantly
reducethe solar gain in summer.

59.2 Minimise Internal Heat Gains

The internal heat gains will consist of occupants, office equipment and lighting. While the design team cannot
not influence the future tenant’s occupancy and equipment loads, highly efficient LED lighting will be specified
which will reduce the associated heat gains. Furthermore, this will be coupled with occupancy and daylight

controls to ensure the lighting does not operate when it is not required.

Additionally, by utilising a VRV Heat pump system rather than a low temperature hot water system, heat gains
from associated pipework have been minimised.

5.9.3 Manage the heat within the building through exposed thermal mass and high ceilings

The exposed internal thermal mass of concrete slabs and exposed high ceilings in the warehouse will assist to
manage the internal heat within the building.

5.9.4 Provide Passive ventilation

Due to the potential high occupancy levels at future fit out stage passive ventilation is not appropriate.
5.9.5 Provide Mechanical Ventilation

Mechanical ventilation is to be provided in all occupied areas to provide an element of free cooling.
5.9.6 Provide Active Cooling systems.

Active cooling systems are provided via VRV heat pump systems in occupied spaces but due to the steps taken
earlier in the cooling hierarchy, their demand will be reduced.

Briar
26



6.0 Summary

The project is to construct a new 16,000m? Storage/Distribution centre within Hayes Bridge Retail

Park, West London.The site is within the London Borough of Hillingdon.

A range of measures to improve sustainability and reduce energy consumption have been included:
o The development will achieve a significant carbon dioxide emissions

reduction 103% improvement over regulated carbon emissions compared
to the baseline and achieve an EPC rating of A+.

o The development will achieve a BREEAM rating of Excellent.

o Heating and cooling to office spaces is to be provided by high efficiency
VRV systems.

o Ventilation to office spaces shall be provided via void mounted heat recovery units.

. Domestic hot water shall be produced via localised electric point of use water
heaters.

. Lighting is to be provided by high efficiency LED luminaires.

o Lighting will incorporate occupancy and daylight linked controls to

reduce demand.
. A roof mounted PV array will be incorporated with peak output of 355kW.

o The Plot is being constructed as a ‘shell & Core’ project with only the office
areas being fitted with services at the base build stage.
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The carbon dioxide emissions for each stage in the hierarchy have been calculated as follows:

Baseline: Part L 2013 of the Building regulations 99 117
After energy demand reduction (be lean) 56 117
After heat network connection (be clean) 56 117
After renewable energy (be green) -3 117

The regulated carbon dioxide savings from each stage in the energy hierarchy are shown
below:

Be Lean: Savings from energy demand

reduction 42 43.0%
Be clean: savings from heat network 0 0.0%
Be Green: savings from renewable energy 59 60%
Cumulative on-site savings 102 103.0
Carbon shortfall -67 N/A

Cash-in-lieu contribution* N/A as this
is a negative
value
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PV System Details

Itis recommended that the client proceeds with the 355kWp PV system, this installation of this system
would generate 285,475kWh per annum, based on a typical electricity supply rate of 35p/kWh this
would equate to a financial saving of £99,916 per annum.

The overall lifetime savings (based on a 22.5-year lifespan) is around £2,248,110 and leads to a lifetime
saving on CO; of 1,242 tonnes.

The above financial projections are based on assumed billing data in line with current market rates
and annul consumption received calculated from the SBEM model, lifetime savings will increase or
decrease in line with the contracted electricity supply rate over the lifetime of the technology.

PV System Funding Options

Trust Funded Option — Where the site would fund the full capital investment of the project. This would
be the recommended option, should the site be in a position to fund this, as they would benefit from
all savings, Feed-in Tariff income and electricity generated.

A Joint Venture Option — This option is where a specialist company or manufacturer invests a
proportion of the capital cost, and in turn it is agreed that savings are proportioned to match this
investment. As with the ‘rent my roof space option’ being affected by the closure of FIT’s, it is
anticipated that this option will also be harder to find companies willing to invest.

Power Purchase Agreement (PPA) Option — A power purchase agreement is effectively a panel leasing
contract with a third party, who will cover most of the up-front cost of an installation, with an initial
fee in the region of £500-£2000 for most installations. These leases typically have lengths of anywhere
from 10 to 25 years.

Throughout this lease, you will pay the third party for the clean energy produced, however at a
reduced tariff compared to your existing contract with your existing energy supplier, resulting in
savings on your bill. Upon the end of this lease, you have 3 options on how to move forward:

1. Purchase the PV installation outright at a fair market value.
2. Renew the lease and continue to pay a lower tariff for the energy produced.

At this moment in time the local authority do not have any grants available to aid with funding of LZC
technology schemes.
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7.0 Appendix A — BRUKL

Please see separate document.
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8.0 Appendix B — Predicted EPC

Please see separate document.
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