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1.0 EXECUTIVE SUMMARY

This report describes how the proposed Material Store development at The
Old Vinyl Factory Site responds to the Outline Planning Strategy for the site,
and how compliance with the planning conditions (LPA ref. 59872 / APP /
2013 / 3775) is to be achieved.

The overall energy strategy for the building is based on the Outline Energy
Strategy for the site, approved under the above referenced planning consent.

This energy strategy was developed by engineers MTT and is described in
MTT report The Old Vinyl Factory Site — Outline Sustainable Energy
Assessment’ (Revision 3, November 2012 - see also Appendix A):

Figure 1: MTT Report Describing a Proposed Energy Strategy for the Old Vinyl Factory Site (see
also Appendix A)

1.1 MTT Energy Strategy for Outline Planning
Application

Below is a summary of the principal elements described in this report:

1. The energy strategy will be developed in accordance with requirements
of the London Plan and specifically the GLA Energy Team’s Guidance Note
‘Guidance on Preparing Energy Statements, September 2011. The
London Borough of Hillingdon’s planning policies relating to sustainable
energy are aligned with the London Plan. After establishing the baseline
energy demand and profile for the site, the strategy for the project will
follow the Mayor’s Energy Hierarchy in appraising appropriate measures
to reduce carbon emissions and other climate impacts from the
development:

Use Less Energy - ‘Be Lean’
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11.

12.

13.

Supply Energy Efficiently - ‘Be Clean’

Use Renewable Energy - ‘Be Green’
The planning application is outline therefore the calculated energy
consumption, carbon emissions and savings resulting from the use of
low or zero carbon technologies are based on benchmark values and
estimates of system efficiency and the performance of technologies
Buildings on the Old Vinyl Factory site, including the Material Store
Building, will be connected to a site wide district heating network
providing heat for space heating and hot water. The energy source within
the energy centre will be comprised of energy-efficient gas-fired
condensing boilers and CHP (combined heat and power) units.
The base line carbon emissions for dwellings in blocks of flats that are
compliant with Part L1A 2010 are approx. 16 kg CO,/m?. This value is the
target emission rate calculated by SAP 2009.
Better U-values exceeding the requirements of Part L 2010. Details of U-
values described in the MTT report are given in section 4.2, with a copy
of the report included in Appendix A.
A photovoltaic collector installation would be compatible with the CHP
and communal heating system. An initial assessment based on the
indicative scheme shows that a contribution from the collectors of
around 6.3% of the regulated emissions of the dwellings might be

achievable.

Compliance with Code for Sustainable Homes (Level 4) for the residential
units, see section 4.0.

A design air permeability rate of 5m3/h/m?2.

Best practice system efficiencies for heating and ventilation systems.
Balanced mechanical ventilation with heat recovery .

Highly efficient light fittings.

Enhanced control of services and lighting.

The mechanical ventilation units, where provided, will incorporate the
following design features:

Heat recovery of at least 92% for the residential units;
Specific Fan Powers of no greater than 0.49 W/I/s;
Summer bypass to assist with summertime cooling;
Variable speed controls with summertime cooling function.

Energy efficient measures to be employed in the design of the Material
Store commercial unit include:

Ventilation systems will incorporate heat recovery devices with an
efficiency of 75% or greater;

Cooling, where provided, will use high efficiency chillers or packaged
refrigeration systems;

The very latest in lighting technology will be used with the best practice
luminaires, lamps, and controls;

Daylight linked controls will be provided where appropriate.

1.2 Final Energy Strategy

The on-going design of the Material Store, its energy sources, building fabric,
and building services has therefore been based on these criteria.

However during the on-going design of the Material Store, the following
criteria could not be achieved, with reasons given:

1. It has not been possible to incorporate photovoltaic panels (PVs) to the
development (see note 5. above). This is because there is a conflict
between the amount of amenity space required in the development (as a
reserved matters planning condition) and the requirement for PVs. For
the PVs to effectively contribute to the building’s baseline energy
demand, these would have to be located on the roofs of each block.
These roofs (and other amenity space) are required to meet the planning
requirement for amenity space.

This issue is described in more detail in the architect’s planning
submission documents.

2. Inthe course of the ongoing design of the building, SAP calculations were
produced to test the ongoing design against the fabric and energy details
described in the original report and forming the basis of the Outline
Planning Application.

These values for building fabric, services etc. were developed by Max
Fordham LLP based on the values described by MTT . These values have
been amended as part of the on-going design process, however the final
values that have been developed still deliver a building that complies
with planning energy targets.

The amendments made to the original fabric and service energy criteria
consist of:

Improved building fabric performance;

A higher standard of air permeability;

A higher standard of building construction with regard to thermal

bridging;

Therefore the final energy strategy for the Material Store is based on that
developed by MTT for the Outline Planning Application and granted
permission in December 2013, with the variations described above, and in
further detail in sections 3.2, 3.3, 3.5 and 3.6.



2.0 INTRODUCTION

2.1 Overview

This report details the energy strategies considered and included in the on-
going design of the Material Store building, which forms part of the Old Vinyl
Factory site, which was granted Outline Planning consent by the London
Borough of Hillingdon in April 2013, amended 19" December 2013.

Figure 2: Architect’s image of the proposed Material Store development

The report describes the energy strategy proposed to meet the requirements
of condition 18 of the Outline Planning Application. The strategies described
in this report are based on strategies approved under this Outline Planning
Consent (LPA ref. 59872 / APP / 2013 / 3775), in the energy strategy prepared
for this Planning Application by MTT in report ‘The Old Vinyl Factory Site —
Outline Sustainable Energy Assessment’ (Revision 3, November 2012).

The Outline Planning Consent assumes compliance with the Building

Regulations Part L 2010, the London Plan at the time of the original Outline
Planning Application and the Code for Sustainable Homes Level 4.

2.2 Description of Project - General

The Material Store is a new-build residential building (with some commercial
space at ground floor) and is part of the overall masterplan for the Old Vinyl

Factory site developed by developers Cathedral and architects Studio Egret
West. The site is located in Hayes in the London Borough of Hillingdon.

The 17-acre scheme, one of the largest regeneration projects in west London,
will create a new community hub with more than 630 homes and 750,000 sq.
ft. of commercial and leisure space - including a 7-screeen multiplex cinema,
museum, restaurant complex, shops and bars.

Figure 3: Architect’s model of the Old Vinyl Factory Site

The Material Store building consists of 183 residential units arranged over 10
floors, including car parking facilities at ground floor and a commercial unit
running along the building North elevation, facing the ‘groove’ —the
pedestrian concourse running between the Material Store and Boiler House
buildings.

The residential accommodation in the Material Store will consist of a mixture
of 3 bedroom townhouse duplexes, arranged over ground and first floors, a
ground floor covered car park, and a mixture of 1 bedroom, 2 bedroom and 3
bedroom apartments arranged in 4 blocks rising from 2" to 10" floors.

Figure 4 describes the architect’s accommodation schedule for the building.
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| | Sandng | | studios| 18(2P)| 2B(3P)| 2B(4P)| 3B(5P)| | uNITS

Street 20
Level G 174 19 19
Level 1 8 8
Level 2 T 9 8 24
Level 3 y g 9 8 24
Level 4 & 9 8 24
Level 5 7 9 8 24
Level 6 4 9 8 24
Level 7 7 7 6 20
Level 8 4 3 1 8
Level 9 4 3 1 8
Total 58 [ 58 | 48[ 19

194 58 106 19 183

Figure 4: Architect’s Accommodation Schedule

The car park provision includes car park stackers to allow 3 cars to be parked
in a single space in the central car park section. This strategy requires a
basement pit to accommodate cars.

The development also includes commercial space located on North elevation
and arranged over ground and first floor. The space will be designed for up to
5 tenants.

This commercial space shall be provided on a shell and core basis.

This unit will not be provided with commercial scale kitchen extract ductwork,
or means of exhausting kitchen extract air, and will not be suitable for
occupation by a tenant requiring a commercial kitchen (Class A3 — A5 uses,
e.g. a restaurant).

Further detail and description of the building and its context is given in the
architect’s planning submission material.

2.3 Site Location

The Material Store site is located within the London Borough of Hillingdon,
just North of Heathrow Airport and Junction 4 of the M4. The South boundary
of the site is alongside the main west-bound rail line running from London
Paddington mainline station.

In the illustrations below, figure 5 shows the site location plan, figure 5 shows
the range of buildings that are included in the site masterplan, and figure 6
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shows the intended dates for phasing and delivery of the various buildings on
the site.
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Site Location Plan

Figure 5: Old Vinyl Factory Site Location Plan
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Site Plan

Figure 6: Old Vinyl Factory Site Plan

Figure 7: Old Factory Site Intended Phased Delivery



3.0 ENERGY STRATEGY

This section describes in further detail the fabric, services and energy strategy
employed in the design of the Material Store building to achieve compliance
with the Outline Planning Consent.

3.1 Overview of Energy Strategy

This report describes how this Outline Planning Energy strategy was tested
against the current design for the project to test compliance with the Building
Regulations Part L 2010, Code for Sustainable Homes Level 4.

@) HM Government ooy

-
% Communities
o0 ge IS

The Building Regulations 2000 Code for Sustainable Homes

Conservation of fuel and power Technical Guide
November 2010

- L1A

L1A  Conservation of fuel and power
in new dwellings

Coming into effect 1 October 2010

The existing energy strategy for the building was tested against the current
design by modelling a range of dwelling types within the development using
Stroma FSAP 2009 software (to test compliance and improvement over)
Building Regulations 2010.

A range of dwelling types were modelled, including the ground floor 2-storey
duplexes, each different flat type at 1% floor, and each of the flat types that
make up the remaining accommodation from 2" to 10th floors.

The existing energy strategy is therefore predominantly based on the
parameters developed by MTT for the original Outline Planning Application
for the site masterplan.

This existing strategy, and the final strategy developed for the building and
described in this report comprises strategies as prioritised by the London Plan
(2011, early minor alterations 2012 & further alterations to the London Plan
2014); i.e. Be lean, be clean, be green:

Be lean:

Use less energy; employ high levels of passive design to reduce overall
heating and cooling loads by employing high insulation standards, a high level
of air-tightness, overall good fabric energy efficiency; good daylight but also
good shading to prevent overheating; energy efficient appliances and light
fittings;

Be clean:

Use high efficiency systems to generate, distribute and control heating
cooling and electrical energy. Energy efficient heating & cooling sources,
service distribution systems designed to minimise energy losses, heat
recovery systems where appropriate, energy efficient control systems.

Be green:
Use renewable energy systems whenever possible and / or appropriate to
generate as much ‘free’ energy as possible from the site.

Details of how the Material Store design responds to these requirements are
given below, in section 3.4 Energy Hierarchy, below.

NVHAAIOd XVIN
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3.2 Design Parameters — Existing Outline Planning Energy Strategy 3.3 Design Parameters — Material Store Reserved Matters Energy Strategy

The following parameters were used in our preliminary analysis. These are values taken from the MTT proposal for the
whole site Outline Masterplan,

The design parameters described in section 1.4 were used to carry out a preliminary analysis using FSAP 2009 software.
The following adjustments to these values have been made in order to meet the required 25% improvement over SAP
2009 DER.

See also in MTT report ‘The Old Vinyl Factory Site — Outline Sustainable Energy Assessment’ (Issue 3, 12" November

NVHAIOA XVIA

2012, Appendix A).

‘ Value

Item

U Value external walls: 0.16 W/m2.K
U Value external roofs: 0.14 W/m2K
U Value ground floor floors: 0.12 W/m2.K

U Value external windows/doors:

1.4 W/m2.K (whole unit)

U Value communal circulation walls:

0.16 W/m2.K

U Value party walls:

0.0 W/m2.K

Y-value (thermal bridging):

0.15 (SAP default)

Shading Devices:

Light coloured curtain or roller blind —
fraction closed 0.8

Air permeability:

5m3/m2h

Ventilation:

MVHR with SFP = 0.6; heat recovery 90%

Design air change rate:

Space Heating and DHW:

Community CHP / gas boilers

Space Heating and DHW efficiency:

89% (heat to power = 1.25)

Controls: Programmer, room thermostat, TRVs and
interlock

Emitters: Underfloor heating

% low energy light fittings: 100%

Renewables: None

f \ The Old Vinyl Factory — Material Store
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Therefore the following values were used (changes are highlighted):

Item Value

U Value external walls: 0.14 W/m2.K
U Value external roofs: 0.10 W/m2K
U Value ground floor floors: 0.10 W/m2.K

U Value external windows/doors:

1.4 W/m2.K (whole unit)

U Value communal circulation walls:

0.14 W/m2.K

U Value party walls:

0.0 W/m2.K

Y-value (thermal bridging):

0.08 (SAP accredited construction details)

Shading Devices:

Light coloured curtain or roller blind — fraction
closed 0.8

Air permeability:

3 m3/m2h

Ventilation:

MVHR with SFP = 0.6; heat recovery 90%

Design air change rate:

Space Heating and DHW:

Community CHP / gas boilers

Space Heating and DHW efficiency:

89% (heat to power = 1.25)

Controls: Programmer, room thermostat, TRVs and
interlock

Emitters: Radiators

% low energy light fittings: 100%

Renewables: None




3.4 Energy Hierarchy, Be Lean, Be Clean, Be
Green

The following section describes how the Material Store energy and servicing
strategy has been designed in order to achieve compliance with the Outline
Planning Strategy.

The existing energy strategy for the site, described in general terms in MTT
report ‘The Old Vinyl Factory Site — Outline Sustainable Energy Assessment’
(Issue 3, 12" November 2012, Appendix A), has been developed with
reference to the

Baseline energy Energy
use (area, site Efficiency

or building) measures

Decentralised
} savings Shordy

Renewable
} savings energy
} savings

Tonnes Tonnes Tonnes Final CO,
CO» CO; CO. emissions
LEAN CLEAN GREEN

Be Lean, Use Less Energy

The priority in all developments is to minimise the energy consumption
through passive measures. This includes designing a highly insulating fabric to
the building, with minimum uncontrolled air permeability and low ‘thermal
bridging’.

Be Lean: Building Fabric and Fabric Energy Efficiency
The Material Store dwellings have been designed to the following standards:

Part L 2010 Minimum Material Store
Performance

Requirement

Building Element

Performance

External Wall U-value 0.3 0.14
(W/m’K)
External Roof U-value 0.2 0.1
(W/m’K)
External Floor U-value 0.25 0.1
(W/m’K)
External Doors/Windows 2.0 1.1

U-value (W/m’K)

Party Walls U-value 0.2 0.0
(W/m’K)

Air Permeability (m*/hm’ 10.0 3.0
@50Pa)

Enhanced Construction
Detail 0.05

Thermal Bridging Approved Construction
(W/mK) Detail 0.08

It can be seen that the fabric elements of the Material Store are to be
constructed to values exceeding those allowable by the Building Regulations
2010 by a considerable margin.

These highly insulating building fabric elements contribute to delivering a
building with a very good (low) fabric energy efficiency (FEE).

An effective FEE should ensure that a good minimum standard for the
building fabric (the longest-lasting part of a home) will be embedded in all
new homes. It is measured in kWh/m2/yr and is therefore not affected by
carbon emission factors for different fuel types.

The FFE calculated for the Material Store using the U-values listed above is
approximately 39 kWh/m2/yr.

This is the value proposed by the Zero Carbon Hub as being appropriate for
zero carbon apartment blocks and mid-terrace homes, and is also in line with
a dwelling designed to achieve CfSH level 5 or 6. In short, this is a very high
performing fabric design.

In achieving such a good quality building fabric it is anticipated the heating
season of the dwellings will be hugely reduced, meaning they will require
heating to be on lower and for less of the year. It is expected that dwellings
should only need heating when average external temperatures drop below
approximately 8.0°C, subject to occupancy and behaviour.

Be Lean: Lighting

Dwellings will also be installed with energy efficient light fittings throughout
and windows will be sized and positioned to provide good, even day lighting,
in order to minimise residents’ use of electrical lighting.

Communal / landlord’s areas, such as the amenity spaces and communal
corridors, will also be provided with low energy light fittings throughout. In
these areas, light fittings will be carefully controlled, for example using
passive infra-red sensors (PIRs) to ensure lighting is only on when it is needed,
not continually during the night.

Be Lean: Ventilation

The dwellings in the Material Store are insulated to a high standard, see
above. This high standard of thermal fabric insulation also necessitates a low
level of air infiltration / air permeability, see above.

Sealing a building means the ventilation required for occupancy has to be
provided by other means — older less air-tight buildings were able to provide
ventilation to occupants through natural infiltration.

The location of the Material Store in relation to the adjacent railway line also
means that the building fabric and windows need to be carefully designed to
provide occupants with the appropriate acoustic measures. In the case of
apartments very close to the railway line this means secondary glazing, and
bedroom windows that cannot be opened (without admitting too much
noise).

See also the separate Max Fordham LLP noise / acoustics report.

Therefore in the Material Store background ventilation will be provided by a
mechanical ventilation heat recovery (MVHR) system in each apartment,
consisting of mechanical extract ventilation from wet rooms (kitchens and
bathrooms) and matched supply ventilation to habitable rooms. The MVHR
unit includes a heat exchanger so that waste heat extracted from wet rooms
is delivered to the supply air delivered to habitable rooms, reducing space
heating energy use.

The MVHR system will be designed and installed to a high standard of
workmanship, (NHBC technical standards 2014) with insulated ductwork
where appropriate, and MVHR units with low specific fan powers. MVHR units
will be provided on a flat by flat basis and located in flat utility cupboards,
with MVHR ductwork running at high level in the apartment ceiling void.

Acoustic attenuation shall be provided to MVHR fresh / air and exhaust
ductwork where appropriate, to prevent noise ingress into the flats from
outside.

Be Lean: User Guidance

Additionally, guidance will be produced for residents in order to inform them
on how to use less energy around the house and thus hopefully reduce the
unregulated energy consumption. Energy display devices and energy efficient
white goods will also help residents to manage their unregulated energy use.

The Old Vinyl Factory — Material Store
Stage C / Planning
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Be Clean, Supply Energy Efficiently

Whilst a significant impact is made to a home’s energy consumption by
passively reducing the energy requirements of the properties, as detailed
above, there is still a requirement for energy to be supplied to the dwellings.
That energy should be produced and transported as efficiently as possible.
This is done via appropriate selection of mechanical and electrical systems.

Heating of the home and hot water is a key demand on energy often
accounting for upwards of 50% of a household’s carbon footprint. The
government and GLA (Greater London Authority) place an emphasis on
supplying this energy through district heating networks. The London Plan
outlines this in policies 5.5 and 5.6 where they place the order of priority on
supplying energy to the home by:

1. Connection to existing heating or cooling networks
2. Site wide CHP network
3. Communal heating and cooling

The original Outline Planning Consent for the was granted on the basis of an
energy strategy incorporating a site-wide CHP district heating network.

This district heating network will be provided by a heating installation
comprising conventional high efficiency gas-fired condensing boilers and CHP
(combined heat and power) units. This plant will be located in the Power
House building, adjacent to the Material Store.

The plant and systems that comprise the site energy centre (boilers, CHP
units, distribution pipework, controls, heat exchangers, buffer vessels etc.)
are to designed by others. However it is anticipated that these systems will be
designed and installed to industry best practice guidelines, CIBSE and CHPA
(combined Heat & Power Association) Code of Practice CP1 (this is still a draft
/ consultation document):

Heat Networks:
Code of Practice for the UK

Raising standards for heat supply

The Old Vinyl Factory — Material Store
Stage C / Planning
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Good practice design elements from this guide that contribute to a reduction
in losses and energy efficiency overall that will be incorporated into the
design of the district heating network include:

e Low temperature heating flow and return temperatures (85°C flow
temperature / 65°C return temperature for distribution pipework
serving the building, and maximum 70°C flow temperature /
maximum 40°C return temperature for secondary heating pipework
within the building) to reduce network heat energy losses;

e Variable volume flow (variable speed circulation pumps);
e Differential pressure control;

e Enhanced district heating pipework insulation (to the same standard
as chilled water pipework);

e Direct connection between district heating network and Material
Store building to reduce energy losses through the plate heat
exchanger, and;

e Heat losses from the network up to point of connection to the
Building to be no more than 15% of the annual load.

Be Clean: Site Wide CHP
District heating networks can be run on a combination of CHP engine and
boilers (typically gas) or on boilers alone.

CHP is most suited to continually running at between 50-100% of its capacity
at all times. It is ineffective to size a CHP to provide for a highly variable load,
such as space heating, as this varies greatly from summer to winter in the
British climate. In this scenario we would size the CHP engine when running at
50% capacity to fully account for the losses resulting from the network of
pipes, as this is a relatively consistent heat load throughout the year.

Be Clean: Communal Heating
Cooling is not required on the site, so only communal heating will be
considered.

In order to minimise the losses of the distribution network, and in order to
address policy 5.9 (overheating and cooling) we are proposing a system which

uses twin pipe distribution where ever possible below ground, and top of the
range insulated products, installed to chilled water levels of insulation and
workmanship, elsewhere. Running the network at low temperatures (70/40
within the building in the winter and 60/40 in the summer, compared with
typical values of 80/60 year round) also reduces the losses of the network,
without reducing the functionality. We also propose the use of condensing
gas boilers with the communal heating network.

Since district heating pipes generally run hot all-year round (to provide heat
for hot water use), where these pipes run in residential buildings, for example
above ceilings in communal corridors, overheating of these areas can be a
problem.

The Material Store heat distribution system has been carefully designed so
that heating pipework does not run horizontally through communal areas.
Instead, horizontal runs of heating pipework will be limited to the ground
floor car park. Subsequently, heating pipework will run to flats only in vertical
risers (with some minimal offsets required between 1* and 2" floors). This
design will ensure overheating of communal areas is not a significant issue.

Be Green, Use Renewable Energy

A standard requirement of the London Plan is to incorporate renewable
energy technologies (such as solar thermal water heating, geothermal energy
capture systems such as ground source cooling, wind turbines, biomass
heating etc.) into a new development.

Most of these technologies are not suitable for incorporating into city centre
sites generally and the Material Store building in particular.

The MTT report ‘The Old Vinyl Factory Site — Outline Sustainable Energy
Assessment’ (Issue 3, 12" November 2012, see Appendix A) includes an
assessment of the suitability of a number of renewable energy technologies in
a site-wide context, and proposes that renewable energy be provided to
residential buildings on the site by means of photovoltaic (PV) solar panels
installed on roofs.

However, there is a conflict in planning requirements between the need to
provide adequate amenity space and the requirement for PVs. Including PVs
to the scheme would mean that the amenity space required canot be
provided, therefore PVs have not been incorporated as part of the building’s
overall energy strategy.

The building itself, and its fabric and services, have been designed to meet
the Outline Planning energy targets, without PVs installed.



3.5 Energy Assessment Methodology

This section describes how the development’s energy use was assessed to
determine compliance with the Outline Planning energy targets. These
targets are described in MTT report ‘The Old Vinyl Factory Site — Outline
Sustainable Energy Assessment’ (Issue 3, 12" November 2012, see Appendix
A).

The target to be achieved is a 25% improvement in TER (target emissions
rate) over DER (dwelling emissions rate) for a building compliant with the
2010 edition of the Building Regulations.

To carry out the assessment, a number of main different flat types were
modelled using FSAP 2009 software.

A total of 8 flat types have been modelled. Each of these flat types has also

been copied into the model in the different orientations at which they occur.

The SAP results indicate, for each dwelling, the %age improvement in TER
over DER (with a target improvement of 25% required).

Results for each dwelling type are given in Appendix B.

An area-weighted average for the whole development (in accordance with
the methodology described in the SAP technical guidance) has been
subsequently been calculated to establish the %age improvement over

Building regulations 2010 DER.

The area weighted calculation is also given in Appendix B.

3.6 Energy Assessment Results

As described in sections 3.2 and 3.3, SAP calculations were first run using the
SAP inputs described in the MTT report.

Following this, a new set of fabric values were developed in order to establish
details for a scheme compliant with the planning energy targets, see sections
3.2and 3.3.

The SAP inputs for each dwelling are given in section 3.3 and are copied
below:

Item Value

U Value external walls: 0.14 W/m2.K
U Value external roofs: 0.10 W/m2K
U Value ground floor floors: 0.10 W/m2.K
U Value external windows/doors: 1.4 W/m2.K (whole unit)

U Value communal circulation walls: | 0.14 W/m2.K

U Value party walls: 0.0 W/m2.K

Y-value (thermal bridging): 0.08 (SAP accredited construction
details)

Shading Devices: Light coloured curtain or roller

blind — fraction closed 0.8

Air permeability: 3m3/m2h

Ventilation: MVHR with SFP = 0.6; heat
recovery 90%

Design air change rate: 3

Space Heating and DHW: Community CHP / gas boilers

Space Heating and DHW efficiency: 89% (heat to power = 1.25)

Controls: Programmer, room thermostat,
TRVs and interlock

Emitters: Radiators
% low energy light fittings: 100%
Renewables: None

Therefore it is proposed that the development is delivered consisting of a
design incorporating the design values given in the table above.

It can be seen that the development achieves the Planning Energy target
improvement of 25% using the SAP inputs described in this table.

See also Appendix B for a record of SAP results.

The Old Vinyl Factory — Material Store
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4.0 SUMMERTIME OVERHEATING

A study has been carried out on the Material Store to establish if there is a
risk of summertime overheating in the dwelling apartments. This study was

carried out generally in accordance with the methods set out in CIBSE TM52:

2013 ‘The Limits of Thermal Comfort — Avoiding Overheating in European
Buildings’.

The limits of thermal comfort: \_‘)\ =
avoiding overheating in
European buildings CIBSE

TM52: 2013

p—
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4.1 Methodology

The methodology for this study involved modelling a single apartment in
Dynamic Thermal Simulation software (IES) using the methodology described
in CIBSE TM52. This apartment was then rotated to face different orientations
corresponding to the orientations of apartments within the actual Material
Store building.

Inputs used in the modelling were as follows:

Ventilation Windows openable, side hung,

summer bypass on MVHR

Management of Solar Gain Living Room: Overshading from
balcony above. Internal Blinds closed

when rooms unoccupied.

Bedroom: External shading from
perforated external louvre (on one
window only, assumed 50%
perforated).

Orientations Tested All Orientations

Figure 8: Image from IES Dynamic Thermal Simulation

4.2 Results

Results have been tested against the new CIBSE TM52 Adaptive Thermal
Comfort Criteria (Category 2 New Builds) using the London Test Reference
Year as referenced in GLA guidance for managing risk of overheating.

The benefit of TM52 over the previously used Guidance in CIBSE Guide A is
that it accounts for “Adaptive Thermal Comfort”, where the upper limit
temperature is not an absolute number but is defined by the difference in
temperature between the internal and external daily mean temperature. This
accounts for a human’s ability to respond to their climate, i.e. in the height of
the summer a person’s threshold upper limit before becoming
“uncomfortably hot” is greater than in mid-season.

The results obtained from the dynamic thermal simulation show that the
apartment modelled passed the criteria described in TM52 for the criteria
given.

Further modelling will continue as the design progresses to establish
compliance with TM52 for all apartments, including those with acoustic
treatment described in the Max Fordham acoustic report.



5.0 CODE & BREEAM

5.1 Code for Sustainable Homes

The Outline Planning Permission for the buildings on the site requires that
compliance with a minimum of Level 4 of the Code for Sustainable Homes for
all residential developments, in line with Hillingdon’s local planning policy, is
achieved.

o®%e
$ Communities
) and Local Government

Code for Sustainable Homes

Technical Guide
November 2010

www.communities.gov.uk

To this end, a Code for Sustainable Homes pre-assessment on the residential
components of the development.

It is a mandatory requirement to achieve a 25% improvement in in the
Dwelling emission rate in comparison with the 2010 in order to achieve code
4,

The other sustainable features contributing to the successful achievement of

Code for Sustainable Homes Level 4 can be seen in the Scotch & Partners
Code for Sustainable Homes report, issued separately, however these include:

e An(mandatory) 25% improvement of TER (target emissions rate)
over DER (dwelling emissions rate);

e A fabric energy efficiency (FEE) of 39 kWh/m2/yr (or better);
e Energy display devices for electricity AND heat energy use;

e Energy labelled white goods;

e Energy efficient external light fittings;

e Indoor water use < 105 litres per person per day (achieved by
specifying low-water use fittings);

e Roofs, walls, floors, external walls and building services to have
insulation using substances with global warming potential (GWP) <5
(manufacture and installation), and;

e Airborne and impact sound insulation values - an improvement of
5dB over Building regulations Part E.

...plus various other design and operational features, described in the
separate Code for Sustainable Homes submission.

5.2 BREEAM Assessment

The Outline Planning Permission for the buildings on the site requires that
compliance with BREEAM (Very Good) in line with Hillingdon’s local planning
policy for all non-residential developments, is achieved.

Therefore the small commercial unit, located at ground and first floors, is
subject to BREEAM assessment, under BREEAM 2014 shell retail (with
consideration for shell office).

Design features included in the design of the commercial unit space are
described in further detail in the separate BREEAM submission report.

BREEAM

BREEAM New Construction

The Old Vinyl Factory — Material Store
Stage C / Planning
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6.0 CONCLUSIONS

The Material Store building will be designed and built including very high
standards of passive design, including very high standards of thermal
insulation, a very high standard of air-tightness, and very high standards for
thermal bridging.

The building and the dwellings will also be served by energy efficient plant
and systems, including connection to site-wide district heating network
incorporating a mixture of high efficiency gas boilers and combined heat and
power (CHP) units, with the district heating system itself designed to best
practice standards, with low flow and return temperatures and a high
standard of heating pipework insulation. Individual apartments will feature

f14\ The Old Vinyl Factory — Material Store
\J Stage C / Planning

energy efficient MVHR ventilation systems with heat recovery, instantaneous
hot water via well insulated heat interface units and efficient control systems
including room thermostats with timeclock programmers and thermostatic
radiator valves (TRVs) on radiators. The building has also been designed so
that heating distribution pipework generally only runs vertically, avoiding the
problem of heating pipework causing overheating in communal corridors.

In addition, the dwellings will be designed to achieve compliance with Level 4
of the Code for Sustainable Homes, with the commercial unit complying with
BREEAM (Very Good).

Energy efficient features incorporated to meet this standard will include a
very high standard of fabric energy efficiency, low energy internal and
external light fittings, low water use fittings, energy efficient white goods and
energy display devices.

These features all contribute to meeting the energy targets described in
section 3.0.



7.0 APPENDIX A — OUTLINE PLANNING ENERGY REPORT
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Background

BE LEAN = reduce energy demand
BE CLEAN - supply energy efficiently
BE GREEM = renewable erardgy

Conclusions

Boseline energy consurmation and carbon emissions
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aUMMARY

Cutne planning permission is being scught for o masterplan for the re-development of The Oid
Wiriyl Faciory Sile at Hoyes, The redeveloprment includes new build elemeants and e refurbshmeant
of o number of exsling buildings and is expecled phosed over a pericd of 7 yeors. This Qutline
sustomoble Erargy Assessment is infended to provide an oufling of the proposed developrmant's
response o planning policies relafing to sustoinable energy use

Energy efficency measures will be imalemented 1o provide corbon savings of opproximalaly 3-5% in
comparisen 1o the bassling building that is fully compliant with the challenging standard sat by Part |
2010, The energy efficency measures include: improved fobnic insulation; improved air ighinass;
high efficiency tans; heat recovery on venliladtion syslems; efc, This will ensure the development
achisves parl L 2010 cormpliance throwgh energy efficiency measures alone

& sile wide healing system, incorporofing gas fired CHP pland, will be instolled to samve the heot
requirements of the anfire sife. The CHP will meet the domestic hot water demand ond a portion of
the spoce healing demaond in the dwellings and commerdial areas. The communal healing system
and CHP is expected to reduce regulated OO, emissions by aopprosmotely 30%. The CHP unit will
also meet some of the heot demand of the exsting buildings ond, consequently, will reduce the
site's non-regulated carbon amssons.  The CHP unil will be installed when sufficient enargy
demaond exists to reflect the phosing of the buildings

A photovaltaic collector installabon would be compabible with the CHP and communal heating
system.  An inifial ossessment bosed on the indicofive scheme shiows thal a confribufion from the
colleciors of oround & 3% of the regulated emissions of the dwellings might be achievakle,

The total site wide reguloled corban seving through the combinalion of erergy efficient design,
decentralised energy on-sie renewoble energy sources, in compariscn 10 the boseline scheme, is
expectad to be approzimately 35%

Enargy Hisrorchy Performanoe
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THE OLD VINYL FACTORY

SUSTAINABLE EMERGY STRATEGY

BACKGROUND

Cutling planning permission is being sought for o masterplan for the re-development of The Cid
Wirnd Faclory Sile al Hoyes, The redevelopmend includes new build elemenis and the refurbishimen
of o number of exisling buildings, The plonning application is in oufling so the level of delail
available is nod sufficient fo provide o delailed energy assessment

This Qufline Sustainoble Energy Assessment is infended o provide an oulline of the proposed
development's respanse 1o plonning policies relafing fo sushainable energy wss.

A number of pre-opplication mesfings have been held with the London Borough of Hillingdon and
thx Greoter London Authoritg, which mcuded discussions regarding the approach fo the sustairable
energy strofegy for the development.  This Assessment responds to the feedbock received at the
meslings.

This outline energy strodegy is based on the current masierplon, phasing ond usoge mix
The masterplan consists of:

#  Redurbished office buildings, seme locally listed

#  Mew ermployrment spaces af a vanely of scales

#  Uplo 642 residential units, 132 of which hove already been approved as part of the Gatefald
planning permission |

=  Colés, bars, leisure ond arts spaces along the pedesirian route ond Bivth Bood to encourage
integraticn with the wider Hoves carmmunily

# Re-provided car parking lirom surface to predominanily molli storey and integral 1o naw
buildings)

 An aclive new pedestrion route (The Groovel connedling through the site and towards the fawn
centre

= A sequence of plonned londscoped spoces [sguares, groves and playgrounds| linked by the
new pedestrian route (The Growve

REPOR] miT
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Schedule of Buildings:

bl -':|||'g MO

A fleor aren, md

Existing caommercial o . .
Shipping Building .';E..:,E 1':|ia s 8250 Ccupied
Gotafiold Inal port of this Fradomiranly 9950 [
e il 20005
applicalion| Cherdling s
Pressing Plari Exising commercial lio 625 2070
’ = e relur bisbed] ’
. Cheadlin i s : - .
Malerial Sare . NS WAEN ST 50 2008
camimerciall
Machine Sloee Chrlings b sorre a100 2350 2020
commerciall
Chvwedlinig & fwilth Sorme .
£HLIE 40 2
Boiler Havssa commerciall 2400 a4
. Existing commercicl £ arl
Powarnouse it b refurbished| 570 2004
Pichara Hausa Mty ComMmerncio 4483 204
. Drwwedlings bt somss o I
f r 2 W ]
Vengar Building cammerciall Bt i
Caisting cammercinl fio e
I - i a1
Cabined Building bres reslur bas byl FA00 T
hasernbly Building Dvrsllings bwilh sorme 10500 2016
: cairinerciall
txising cammercial [Io .
The Recard Stapa BI00 2015
= A s e redurbashed]
e eneer Slore i commescio 295 2017
W e Shkac AR
I:In-er;::wd Shock M Commeio 130 2021

n.b. the floor aren stated is the ‘renfed floor area’, ie the area of the building that is provided with
space healing and is subject 1o Fart L of the Building Regulations.

POLICY BACKGROUND

The energy slralegy will be developed in accordance wilh requirements af the London Flan and
specificolly the GLA Energy Teorn's Guidonce Mote 'Gudonce on Preparing Energy Stolements,
Zeplember 20011, The London Borough of Hillingdon's plonning policies relating 1o sushainable
anefgy are ahgned wilth the Landon Plan.

After estabhshing e Basaline energy darmand and profile for the site, fe siralegy Tor the progect will
follow the Moyor's Energy Hierarchy in oppeaising oppropricte measures to reduce carbon
emissions and ofher dimole impocts from the development:

*  Liseless Energy - Be lean’

s Supply Energy Cfficienly - ‘Be Clear’

s Use Renewable Energy - ‘Be Graen’

The planning application & cutling therelore the caloulaled energy consumplion, carbon emissions

ond soavings resulling from fhe use of low or zero corbon technologies are bosed on benchmork
values and esfimalas of systern efliciency ond Ihe performance of lechnologies

The GLA Guidance Mate siofes that an energy strofegy should include the following informotion:
s Adargel for reguloted 00, reduclions
s 4 jorget for reguloted CO: emissions savings Through energy demand reduchion maasuras

o Commitment 1o commural healing infrastruciune, iF oppeopricte for the development, and
evidence of investigation into the exislence of any wider districl nalwarks thal the developmenl
could be conneced fo

s Invesligations of the feasibdity and, where wable, commil 1o the mstallation of CHP in the
proposed developrent

#  Lorge-scole developrments should provide o feosibility assessment to ensure thol CHP s sized fo
minimise CO2 emissions

»  [|dentificotion of measures fo minimise unregulated emissions

#  Where aopproprate an indicl feasibility fest for renewoble energy technologies should be
undertaken with a resulfling cormmilment 1o furher reduce CO; emissicns through the use of
onsile renewabile energy generation

= Where the regquired improvement on o development's Targel Emission Bole is nol mel a
commitment to ensure the shartlall is mel off-site using the provision established by the
Baraugh
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SUSTAINABLE ENERGY STRATEGY

PHASING

The diogram below shows the proposed phasing for the development. it is envisaged that the inifial
elerments of the development will be completed in 2014, with the enlire development completed by
2021

The Gotefold building, Shipping Bullding, Cabnet Building ond Record Store do not form port of this
planning opplication. However, for the purposes of the assessment of the site wide energy scheme
il is assumed that these buildings will be connected 1o the site wide system when feasible in the
future.

The Shipping Budding is currently port occupied and fully serviced by existing plant and equipment.
For the purpases of the anolysis of the site wide energy scheme it is ossumed that it will not be
connected 1o the system until 2017 ot the eorbiest. The connechion will be made when the exsling
plant hos reached the end of its economic life

Phases 3 and 6 {The Assembly Building ond The Moterials Storel ore interchongeable n terms of
their order of construction. Due their similar sizes and uses, and their close proxamity o each other
ond the energy centre, the order in which these two buildings are constructed will make no materiol
difference fo the site's energy strateqy

REPORT MTT

THE OLD VINYL FACTORY

SUSTAINABLE EMERGY STRATEGY

BASELIME EMERGY COMSUMPTION AND CARBON EMISSIOMS

For this oufling planneng application tha basebne enargy consurmplion will be bosed on berchmarks
ond the results of caloulations undertaken by MTT on semiler projeds.

The benchmorks stated in the London Renewsables Toolkit are out of date, so the more up to dote
values slated in CIBSE Guide F, 3™ Edilion, May 2012 will be used. The CIBSE benchmarks do nal
differenfiote between reguloted and non-regulated enesgy use

The carbon emissions from the aasting cormmercial buildings are ral incloded in the calculalian of
the reguiated emissions because the refurbishment works will be undertoken under Part L28 of the
Building Regulafions ond, as such, there is ro methodology for calculating o reguloted carben
emission boseling value, However, the following table shows the boseline corbon emissions for the
enfire development including the non-regulaled emissions of the new build elements and Ihe
exishing buikdings.

REGULATED EMISSIOMNS

From recent experience the base line corbon emissions for dwellings in blocks of flats that are
compliont with Port L14 2000 are approximately 16 kgCO/me. This value is the lorget emission role
calouloled by SAP 2009

summiary of Baseline Reguiated Carbaon Emissions [Mew build only]

Cresallings 46,4459 It .'-'S_EI:II

Cinermia 2690 &l 215,178
Festauranis 1.793 1200 215178
Hew Commercial 5,454 15 161,351
Tosal 57 A6 1,335 210

n.b. the lloor area slaled is ke lreated Nloor area’, ie. Ihe area of the building Ihal is provided with
spoce heating and is subject 10 Part L of the Building Begulations.

REPORT MTT
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TOTAL EMERGY CONSUMPTION AND CARBON EMISSIONS

The energy consumplion for the vareus buildengs on fhe site are taken from Table 2000 of CIBSE
Guide F, 3" Ediion, Moy 2012, The values in the table below include the regulaied energy
consurmphion of the new building.

S, T

Crsllings 4 44 ¥ 1, 18% 5003
||:|r-_'-r~'u:| 2,864 515 135 A85,975
|E-:::-.I|:|..r|.1|"-. 14532 111D G50 ROl.0AE
[Commercial f1, 454 74 33 200 03T
ExiEhng Commescial A0 555 1] =0 2,076,233
h::ltl' [T 4 851 847

SUMMARY OF CARBOMN EMISSIONS - BASELIME

The majority of the carbon emissions result from the non-reguloted emissions associated with the
new build elements and from oll sowrces in the exshing occupied and refurbished commercial
bwildings

GLa Table 10 Corbon Denxide Emissions ofter each stoge of the rl'l'!I";I'.' Higrarchy

Entire Development o L }
Carbon digxida emissians [Tannes CO0; per annum|

Esguloled Linregulaled Tolal
Building Begulations 2010 Pori 1,35%5.2 3517 4 B52
L cornoliant Develaprent

mTT

The Old Vinyl Factory — Material Store
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BE LEAN - reduce energy dermand

The first step in purswing an energy efficient and low-carbon design under the Energy Hierarchy is to
mirimiza [he developrmant’s energy demand. This is achigved balh by passive measuras and fhe
infroduchion of more energy efficient plant ond sendces. Any measures achieved of this stoge will
reduce Ike exenl of measures or size of planl needed to address the subseguenl “be clean” ond 'be
green’ sioges.

The building services shrategy has been developed in response fo the following drivers for the
projec

*  maximising the potential of e building 1o sofisfy morket expeciotions [bolancing of scope of
wearks with volue fo creale the oplimal specilication]

+  gchigving envirgnmental comfort conditions and ccoupant wellbeing, buildability, and ovoiding
unnacessary cosls of construclion

= grhisving opproprialte susicinabiity largets

In establishing the proposed ensrgy sirategy and servicing strolegy for the developmend, the
fequirement 1o minimise enargy consurmghion Mreugh available building fabric and building services
measures hos been considered o pricrity

The dwelings will be constructad 1o ba energy efficient and achieve compliance with Fart 114 2000
{Code level 3 energy perdformance; without the need for low or zero corbon fechnobogies.  This
perfarmance will be achieved through the use of energy efficient design, including:

s Better U-walues excesding the reguirements of Part L 2000
o AiF perrneability of Smdhdm?
»  Best prochice system efficiancies for heating, and ventilaion system
«  Balonced mechonical verdilation with heat recoweny
#  Highly efiiciznt light fillings
#  Emhonced confrol of services and lighting
#  The mechanical ventidation uits, whera provided, will incarporate the following design features:
= Hegl recoveny of af least 92% tor the residentiol units
» Specific Fan Powers of na grealer Ihar 0.49 W/ /s,
= Lummer byposs o assist with summerime cocling
» Warioble speed conirals wilh summarfime coaling funclion

REPOR MTT
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COMMERCIAL

The mew commercial buildings will be consiructed ho exceed the limiing requiremants af the Building
Fegulabions. Venlilation syslems will mcorporale heal recovery devices wilh an efliciancy of 75% or
greater. Cooling, where provided, will use high efficiency chillers or pockoged refrigeration syslems

The very katest in lightnig technology will be used with the best procice luminaires, lamps, ond
confrals, Caylight linked conirols will be provided where oppropriate

The existing commercial buildings will be refwbished to o standaord thot meets or esxceeds the
limiting requirements af Ihe building regulalicns as ond when il is commercially vioble to do sa. The
shipping Building is currently occupled, and has recently undergone same refurbishiment, so any
luriher wiork will b2 plonned orownd tenancy ogresments

The two lorge existing cffice buldings, The Eecord Store ond The Cabinst Bailding, will be
refurbishied when new lenants have been found. The nolura of the businesses thal will occupy the
buildings is unknown, therefore, the benchmork energy consumation from OB5E Guide F hos been
used for this oufline energy strotegy

CARBON EMISSIONS REDUCTIONS, BE LEAN

Bozed on MTTs experence of similar developmends the dwellings will excesd Building Regulalions
complionce by around 3-5% and |he new Commercial Buidings will comply with Building
Regulabions a3 o bose build

GLA Table 1@ Carbon Dioxide Emissions after aoch sloge of the Emer g','l I||_'r-'_1r-'_I|'I.'

£l W
Entire Crevelopmer Carbon digxide emissions Tonnes OO, per annum)
Eegulated Lnregulated Tatal
Building Begulalians 2010 Parl 13353 351/ 4852
L compliand Development
After energy dermard 13129 4517 4,830
regduclion

GLA Toble 2 Corbon Digxide Emissions from eoch sioge of the Energy Hierarchy

Corbon dioxide sovings [Tonnes

Enlire Developmen T par annum)

Corbon dioxide sovings %)

Eegulaled Tolal Fegulated Total
Sovings from energy demand 79 59 170 05
reduciion
REPOR] MmiT

BE CLEAM - SUPPLY EMERGY EFFICIEMNTLY

The nexl step in he Energy Hiararchy is the be dean’ slralegy of supplying the required energy, ofter
oll possible energy efficiency measures have been incorporated, os efficiently os possitle,

Potential approaches include conneching the scheme 1o existing low carbon or CHP-led disinct
energy networks, or it no exisfing schemes exisl, invesligoling whather such networks are plonned in
the area ard desianing systams with fhe flexibility 1o conmect to thase in the Tulura,

With or willhoul a disiricl energy syslem, the feasibilily of CHP [combined haal and power), incheding
the provision of cooling using the CHP wiaste heat should be reviewsed. For larger developments the
use of o site wide communal heating systemn should be providad if considered viable

A review of the London Heal Map has shown that there is a fubure planned distich haating metsork
adjocent to the site in Bhyvh Road. The Hillingdon-Hoyes netwark is propased to run from the junchion
of Blyih Boad and Trevor Rood 1o Hayes Swirmuming Poed af the northern ernd of the lown via Stalian
Road and Hayes Town cenire

The proposed rove passes to the north of the Power House
Future Conneclions

The (id Virgl Foctary site wide healing network will be suitable far connection in the ulure 1o the
Hllingdan-Hoyes network. 1 s proposad ol o pair of ppes will be laid from the plost room in the
powerhouse fo the boundary of the site on Blyth Bood to allow o connection inta the fulure netwark
In e everd of the syslam being connecled either the Powerhouse will becarne o supplier lexporier)
of energy 1o the network, or if i is importing energy, some of the existing plant will be removed 1o
create space for the disirict energy system interface plant

The pipewark system will be of sufficient copacity 1o allow the district network to connect directly info
b systern if that is the preferrad method al the fime of connection

ENERGY DEMAND PROFILE

Tha daily and monitkhly eneray demoand profile is importont when considaring the provision of o site
wide district energy system, particularly i the primary sowrce of heat is o combinad heot ond power
{CHP| wnil, biormass bailes, or oher bow corbon source of heol where the inslallation cost of e plant
i redatwely high compared fo convenfiorsal boilers and s efficiency tends to suffer o reduction at
parf load

The domestic hot water demond for the proposed residences will provide a year round bockground
demand for heat. This is supplamentad during the winter by the spaca haating demand from the

EXISTIMG DISTRICT EMERGY SCHEMES

COMMUMAL HEATING
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THE OLD VINYL FACTORY

SUSTAINABLE EMERGY STRATEGY

proposed dwellings and the various new and exsting commerciol buildings. Due fo the relalive size
of Ihe commercial buildings, ond Ihe focl that existing buildings such as Ihe Cabinel and Shipping
Birilding, are not constructed 1o modesn standards the spoce heating demond |5 opproximarely
ireble the domestic hot water demand.  Whils! the summer fo winfer lood voriofion is greater thon
wiould ideolly be prefarred for a cormmunal heafing systarm with o CHP lead the differing daily heat
use profile for the dwellings ond commercial areas helps fo mitigate the onnual imbalonce,

NManthly Dermand Frafile, 2019
1200
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Typlcal monihly heat demaond profile, when complete (2018)
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Typical daily heat demand profile, winler,

The energy demand profle is solisfoctory for the use of decentralsed energy generation Icombined
heat ond power] ond o communal energy system,

In adddicn to the heat demand there are a nuember of large elecricol demands of single paints of
connecfion, for instance the proposed Piclure House and the Cabinet Building may be oble to be
supplied directly with the electricity generafed by the CHP plan,

PROPOSED PLANT DESCRIFTICMN

The main heating plant will comprise a combined heot and power unit olong with high efficiency
gas bedars, A key Teature of e central plant will be thermol stores in arder ta allow The CHF wnil 1o
operate far of least 2500 hours per year, whilst meefing o high proportion of the heot demand.

The energy cenfre in the Power House wall confain all the prmory heoting sources for the entive
development fo serve all end vses. The primory plant and equipment located within the Power
House will include:

- CHF uril

- Thermal slorage vessels

- Gas fired boilers

* Yoriogble speed primaory and secondary distibuwlion pumps

. Gioes meters

. Confrols

® The main elecirical substolion and kandlord's swilchgear for the sile
SYSTEM RESILENCE

The CHP ond thermal slore combination will be sized to meet the peok heat demand, howsver,
Ihere will be periods whera Ihe thermal siore is exhousled ond Ihe CHPF has insufficienl copocity ta
meel the instanionecus heal demand. Under these crcumsionces the gas fired Baoilers will operote
Iz maet Ihe demond, In order fo provide syslem resfience during planned or unplonned CHP
mainfenance the boders will be sized o meel the peok demond of the development.
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IHE OLD VINYL FACTORY

SUSTAINABLE ENERGY STRATEGY

PHASING

The phosed addition of the buildings and thesr energy demonds resulis in a stepped growth of

energy demand during Ihe consiruchon period.

10,0000
ERRERTEL ]
&, 0.0
F THHD, DOy
&, D00, G
5, 000,000
& [0 DX
3. 000,00
pRLERLER Y
1,000,000

Annpd Energy Damand, Mihrs

Pradicted Annual Energy Consumption
204-2020

S

ELHE 205 20 oy 2018

B 5gace haofing, Wiahr  BOHW, Mthrs Electric, Miwhes

Predicied annual delivered energy fo 2021

The phosed develapment prograrmeme will have an influence on the configuration and timing of the
plant in the energy centre. The energy cenfre itself, located in the power house, will be delivered as
parl of the firsl phose of the development in order ta anabla the developrment of the sile wide enerdgy

syshem in tondem with the buildings,

The heat demand of the development s predicted 1o be infroduced graduclly over o period of 7
years; the inifial demaond in 2014/2015 is more thon frebled by the time the cabinet building is
complatad in 2021, O kay importance ta the viability of the CHP is the domestic hol waler demand,

which frebles between 2014 and 2018,

The phasing plon shaws that i 2015 the connected demand could be oppeaximately 1,0548Whes of
domestic hat water ond opproaching 1,300MWhrs of heat demond |ossuming the Gotefold is
connecied infa the systarn and he commercial buildings are well occupied). In 2008 the connechaed
demand is predicied 1o be opproximately 2 2680Whes of domestic hot woter ond 562 58Whrs of

space healing.

The cenfral energy centre will provide the heat from 2004 onwards, and the district heafing mains
will be progresswely installed 1o ollow conmeclicn 1o the buddings as they are completed or

ELHb 2020 0

-\"'*\

THE OLD VINYL FACTORY

SUSTAINABLE ENERGY STRATEGY

occupied
REPORT miT
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CHP UNIT OUTLINE ANALYSIS

For @ OHP sized o mieet the yeor round domestic hat water demand the idedl size would De around
550kW thermal, 400KW elecirical,  However, this would oiow the CHP 1o meest onby a very small
proporfion of the space hedling demaond, and would nol generale o sufiicient proporion of the
awerall heat demand 1o sofisty the target planning requiremnents for reducing the regulated carbon
emissions by 25% from Part L 2010, Experience on ather projects hos shaown that by mesling around
45-50% of the 1otal heat demond of o dwelling the corbon emissions can be reduced by 25% from
fhe part L 2010 compliont rate, To meat 50% of the heat dermand of the entire site the ideal capacity
CHP wnit would be around &00kWe with a heal sutput of FA0kW. 1f nof all buildings ore connecad =
for example, the Gatefold may not be connected fo the communal scheme from the autsst due to
programime reguirernents, then the CHP unil could be af a lower capacily.

Due lo the low heal demond in tha pericd 2014 1o 2007 i is proposed Ikatl Ihe CHP unil will nal be
part of the first phase of the central plont insfallaion as s cperoting hours would be less fhen 4000
hours for the until mid 2017, The CHP will be installed in 7018 as part of phase éwhan the heat
demand is sufficiently well developed fo allew the unil 1o operate efficiently and effecively with an
more than 5000 annual full lead running hours, For the paricd up 1o 2008 the development would
be served by the site wide syslem wilh gas fired boilers geraraling the heal.

A review of currantly available CHP units has shown that efficiencies of 47 8% thermal and 19 2%
aleciricol are ochsevable. Bosed on these volues EnergyPro hos been used fo estimole the
perfarmance of the systern, The annual energy production of the CHP ond bailers is shown in the
fellowing araph.

Demand prafile 2015 - 2019
14410
. CHF Hegt mm Boilers Eledirical genaration
1300
o [ ln}
% BOD
'_-E- B0
'g 400 A
0 )
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THE OLD VINYL FACTORY

SUSTAINABLE ENERGY STRATEGY

CARBOMN EMISSIONS REDUCTIONS, BE CLEAN

EnergyPro bas been used 1o provide an early indication of plarnd and equipmenl capaclies and Iha
pssociated corban savings, For a sive wide system serving all buildings, incuding e Galedodd, the
CHP is predicted fo provide a folol corbon saving of opproximately 800 fonnes C0s a vear in
compaorison 1o o traditanal gas fired boiler salution.

This carbon sevirg & afiributable 1o each building = difierant guantities, for this assessmant it has
been ossumed hot the carbon sovings ore proporfional io the ioiol energy demand of each element
of the developmenl. However, a more deloiled analysis of energy use ond delivery would shaw Ihot
the proportion of heot consumed by the proposed dwellings is greofer thon colculated using the
simplistic ossessment as most of the CHP heot oulpul during the summer is delivered to the
dwellings anly for the domestic hol water generalion.

Entire Developmman L . .
' P Carbon digxide emissions (Tonnes CO. per annum)
Eegulated Unragulated Talal
Building Regulalians 2010 Parl 13352 1517 4 B52
L compliant Developrment
After energy demand 1212.9 1517 4,630
reduclion
After CHP 219 am 4,030

5 from ench stoge of the Energy Hierarchy

Corbon digxide savings [Tonnes
Enfire Development COy per annum) Corbon dioxide sovings 1%
Foegulaled Talal Regulalted Talal

Sowvings from energy demand

reduciion 2 2 1.7% 0.5%

Sowings frorm CHP 394 BOO 30.0% 1. 6%
REPORT mTT
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THE OLD VINYL FACTORY

SUSTAINABLE ENERGY STRATEGY

BE GREEM - renewable energy

The third ared final stoge of the anergy hierarchy - ‘be green’ is 1o review the polendial of a range of
rerewable energy systems to serve the energy reguirements of the site ond thereby offser COZ2
BMISSONS,

The following remewable energy technologies have been considered for opplication of the Old Vinyl
Fachany:

. Salar Waler Hedalirg
- Wind Powear

. Biomass Heoting
- Hil F'l_-mps
* Friotovalralcs
SOLAR WATER HEATING

A% e proposed CHP syslermn already provides o means 1o supply hol waler with reduced carbon
amisskons, the use of sckar water heating has net been considered appropriale for the developrment.

WIND POWER

il is recognised thot wind generators are often ossociated with unacceptable visual and noise
implicatkons, Wind technology 05 o renewable energy source is nol considered oppropriate for this
site,

BIOMASS HEATING

D 1o The prowvision of a CHP unil 1o maet the majorily heal energy demand bicmass energy has not
been considered 0s o technicolly or economicolly appropriote technology 0 meef the remaining
heal energy demand of the development. In addifion 1o this, 1he sourcing and delivery of biormass
fuel and the impact on air gualitg malitote egainst thie use of biomaoss boilers

HEAT PUMPS

A5 the proposed CHF systemn already provides a means 1o supply hol woler and space heafing wilh
reduced corbon amissions kadl pump fechnalogies are nal considered suitable Tor the project.

REPORT T
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THE OLD VINYL FACTORY

SLUSTAINABLE ENERGY STRATEGY

COMCLUISIONS

Energy efficiency measures will be implemented fo provide corbon savings of opproximately 3-5% in
comparison 1o he baseline building that is fully compliant with ke challenging standard sel by Parl L
2000, The energy efficiency meosures include: improved fobric insulation; improved air ighiness;
high efficiency fans; heal recovery on venlilafion syslems; elc. This will ensure the developmeni
gchieves port L 2010 compliance throuwgh energy efficency measures alone

& gile wide healing syslern, incorporaling gas fired CHP pland, will be installed to serve the heal
requirements of the enfire site. The CHP will meet the domestic hot water demand ond o porfion of
Ihe space healing demand in the dwellings ond commercial areas. The communal healing syslem
ond CHP iz expecied fo reduce reguboled COp emissions by opproximately 30%.  In oddiion 1o
reducing the regulated carbon emissions the CHP unit will also meet some of the heat demand of
thir existing buildings and, consequendly, will reduce the sile's non-regulofed corbon emissions,

A pholovollaic collector installalion would be compalible with the CHF and communal healing
systermn. A1 this master plonning stoge the finol area of rood that is ovoiloble for the installofion of PY
collecions is mof known, bul il is assumed thal the confribulion from the collectors will be around
6.3% of the regutoled emissions of the dwellings.

GLA fabbes 1 and 2 show The savings in corbon dioxide achieved by the three steps. The folal sile
wide reguloted corbon soving through the combination of energy efficient design, decentrolised
energy on-sile renewable energy sources, in cormparison 1o the baseline scheme, is expecled o be
opproximately 35%

The following groph shows the corbon savings for the first seven years of the development as fhe
varicus phoses are completed,

Coarbon Emissions Growth, 20012-2002

1, 00
Top of groph shows
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8.0 APPENDIX B — SAP CALCULATION RESULTS

The following outputs are from three of the twelve dwellings assessed in order to analyse potential site energy
strategies. This sample evidences how lean, clean and green savings are generally being made for the site.

ICode for Sustainable Homes Report

Assessor and House Details

Assessor Name: Assessor Number:
Property Address:
Buiding regulation assessment

kg/m’lyear
TER 157
DER 9.37

The following code calculations are laken from the Code for Sustainable Homes Technlcal Guide (f'u'ov 10}
Ene 1 Assessment - Dwelling Emission Rate

Total Energy Type CO2 Emissions for Codes Levels 1-5

Y kgim®iyear
DER from SAP 2009 DER Worksheet 9,37 (ZC1)
TER 15.7
Residual CO2 emissions offset from biofuel CHP 0 (ZC5)
CO2 emissions offset from additional allowable electricty generation 1] (ZC7)
Tokal CO2 emissions offset from SAF Section 16 allowances 0
DER accounting for SAP Section 16 allowances 5.37
% improvement DER/TER 40.3

Ene 2 - Fabric energy Efficiency

Fabric energy Efficiency: 48.81
Credits awarded for Ene 2= 0

Ene T - Low or Zero Carbon (LZC) Technologies
Reduction in CO2 Emissions

% kg/m3lyear
Standard Case CO2 emissions 32.54
Standard DER 16.18
Actual Case CO2 emissions 25.73
Actual DER 5,37
Reduction in COZ emissions 20.93

Credits awarded for Ene 7= 2
Technolopies =hgible to contribute o achieving the requirements of Bis kssue mest produce anengy from renewabie souspes and meet 2l other andllary requirements as defined by Diradive SHSZAEC of the
Europeat, Parkasers: and of e Counci of 23 Apnil 2009 on the pramotien of M e of ety rom renewabit souroes and amending and fibsegeenty nesedling Direttves 200073/ EC and 20033HEC.

Tha foloming riuinemients st dso b mat:

+ Where i Erradad by scrradited evtemel renmaaties thare must e 3 oivert Spok of Enengy posnoed 1 the Smeling Under amssTEnt

+ Where covered by the Microgenasation Certificabion Scheme (WCS], technologles usder STkie or J00WWEH must be cordlied,

= Cormivined Hoat and Powis (THP) schamies abowe S0kNe must be oenified under e CHRQH standord.

AN tirhnckophes ot Ba arostad for by S48

CH mchar: fusdvd By e g e wbgizhe o coninbute to performance sgeins thie s Wiens fees schemes ave shou STEW they must be-osrtifed under the CHEGA,
Tt = the resgonsibly of fhe Aooredited OCDEA and Code dssessor to ereure all fechnalogies use in the caloulation are approprinhe Bofore smarding aredis.

Strorma FRAP 2000 Varsion: 150D [SAP §.90) - i, sl am Paga Lal 1

Code for Sustainable Homes Report

Aszsessor and House Details

Assessor Name: Assessor Number:
Property Address:
Buiding regulation assessment

kgim?lyear
TER 157

DER 5,29
The following code calcwatlons are laken from the Code for Sustairabile Homes Technlcal Guide (Mav 10}
Ene 1 Assessment - Dwelling Emission Rate

Total Energy Type COZ Emissions for Codes Levels 1 -5

Yo kgimilyear
DER from SAP 2009 DER Worksheet 9.29 (ZC1)
TER 15.7
Residual CO2 emissions offset from biofuel CHP 0 {ZC5)
CO2 emissions offset from additional allowable electricty generation 0 {ZC7)
Total CO2 emissions offset from SAP Section 16 allowances 0
DER accounting for SAP Section 16 allowances 9.29
Y% improvement DER/TER 40.8

Ene 2 - Fabric energy Efficiency

Fabric energy Efficiency: 48.3
Credits awarded for Ene 2=0
Ene T - Low or Zero Carben (LZC) Technologles

Reduction in CO2 Emissions

% kglim®iyear
Standard Case CO2 emissions 324
Standard DER 16.04
Actual Case COZ emissions 2565
Actual DER 9,29
Reduction in CO2 emissions 20.83

Credits awarded for Ene 7= 2
Technologies =kpibie bo contribuie to achieving the requirements of s Bsue mest proguce enengy from renewable sousces and meet all other andllary requiremenis as defined by Directive ASZE/EC of the
Eurapean Parfamery: asd of the Councl of 23 Apnil 239 en the prameden of the uee of esergy from renewabie sources and amending and subsojaenty repealing Direcives 2000T7VEC and 2003/ 3NEC.

T follomng requiremonts must Ass b mat:

+ Where ot provided by sccredibed extemal renewables there must be 3 direct sepply of enengy produced o the dmeling under asessment.

+ Where powvensd by the Microgenarstion Certification Stheme (MCS], terhnalagles usger SIKWe or J00UWT must be ostified

= Combined Heat and Power (CHP) sovasvess abosss STEME mist be contified under ™ CHPQA stansnd.

v Al tahnckghs st b aceeurtad for by S48

CHP schames: fusliend Sy meirs g mre sligile W@ caninbane 1o parfommance against ths reus. Wiers thesse schamas ave showe SO they must be certified urder the CHPGR,
Tt the responsibdy of fhe Aooredited OUDEA and Code desessor b ensane 3l Sechnologies use in the caloulation ane appropriste before ssarding onedits.

Strorma FEAP 2200 Vardon: 1.5.0LED [SAP 190] - kit herw, lrona com Page Lal 1
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Code for Sustainable Homes Report

Assessor and House Details

Assessor Name: Assessor Number:
Property Address:
Buiding regulation assessment

kgimilyear
TER 18.88
DER 10.2
The following code calcwlalions are laken from the Code for Sustainable Homes Technical Guide (Nav 10)
Ene 1 Assessment - Dwelling Emission Rate

Total Energy Type CO2Z Emigsions for Codes Levels 1-5
kalmlysar
DER from SAP 2009 DER Warksheet 10.2
TER 15.88
Residual CO2 emissions offset from biofuel CHP

CO2 emissions offset from additivnal allowable electricty generation
Total CO2 emissions offset from SAP Section 16 allowances

DER accounting for SAP Section 16 allowances

Ene 2 - Fabric energy Efficiency

Fabric energy Efficiency: 55.43
Credits awarded forEne 2=0
Ene 7 - Low or Zero Carbon (LZC) Technologies

Reduction in CO2 Emissions

Standard Case COZ2 emissions
Standard DER.

Actual Case CO2 emissions
Actual DER

Reduction in CO2 emissions 21.94
Credits awarded forEne 7= 2

Technologies shgible by contritane io achievisg the: reqeirements of This ksue mest procuce esengy from renevwabie sources and meet 20 cther ancillary nequisemenis a5 defined bry Directive J009ZB/EC of the

Eurapean Parflamend and of B Councl of 23 April 2309 on the promobion of te e of esrgy from bl sources and dineg and sk aithy repaaling Direotives 2084/77/EC and 2003H3HEL.

Thes felomsrey soruirements muk ass ba mal:

+ Where not proaded by acoredited extemal renewaliles there must be o direct sepoly of enengy procuced o the Smeling under amessment.

+ Where coverad by the Microgenaration Certification Schemes (WCS], tachnolagles usdar SWe or 00 must b= ceifad,

w Comivined Heat and Power (CHP) schermes above S0e must be corified under e CHIGS siondord.

o AN ichnckeghen it b acountad for by SAF.

CHE echarmes: Fusdlad =y e g s abgibls o coninbute io pasformance sgein the s Wiers e schaman ave shovw 5100 thay must be oerirfed undar the CHRQA,
Tt the resgons by of The Agpredied OODEN and Code dssessar to ensune 28 technalogies wse in the calolation ane appropeiste before ssard ng aedis.

Stroma FSAP 20080 YWarsion: 1.5 06T [SAP 9.50) - hitp.werwy. slromacom
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Code for Sustainable Homes Report

Assessor and House Details

Assessor Name: Assessor Number:
Property Address:
Buiding regulation assessment

kg'm?lyear
TER 18.8
DER 12.76
The following code calcuwlations are laken from the Code for Sustainable Homes Technleal Guide (Nov 10)

Total Energy Type CO2 Emissions for Codes Levels 1-5

% kg/m®lyear
DER from SAP 2009 DER Waorksheet 12.76 (ZC1)
TER 18.8
Residual CO2 emissions offset from biofuel CHP 0 (ZC5)
CO2 emissions offset from additional allowable electricty generation 0 (ZC7)
Total CO2 emissions offset from SAP Section 16 allowances 0
DER accounting for SAP Section 16 allowances 12.76

Ene 2 - Fabric energy Efficiency

Fabric energy Efficiency: 38.12
Credits awarded for Ene 2 = 6.9

Ene T - Low or Zero Carben (LZC) Technologles

Reduction in CO2 Emissions

% kgim®lyear
Standard Case CO2 emissions 40.19
Standard DER 19.47
Actual Case CO2 emissions 33.48
Actual DER 12.76

Reduction in CO2 emissions 16.7
Credits awarded forEne 7= 2

Technolopies skpiis bl ConTibne 10 AchisAn] e eqerements of T BEle Mest (oSUCe ssengy Tom rensvabie soueces and mast 3 oihar analary requirements a5 defned by Dinsdive 20090 FRIED of tha
Ewrapean Parlamend asd of e Councl of 23 April 2309 an the promobion of the e of esergy from renewable sources and amending and sebkeqeentyy repealing Directives 2084/77EC and 2003G5EL.

The falomineg riquiraments sk ass b mal:

& "here rt provated by sccredited extemal renewabies thate mUst be 3 CTeCh SEPd OF Enengy prOCUCed 10 the Smsling Under asEsTIEN

+ Wihere coserad by the Microgenaration Certification Scheme (MCS], tachnologles under S0RWe or J00Rth must b= corifed.

o Cinmiingd HEat 2nd Powir (THP) SoOhermees JBowe: SOAME PHaT b Corified under e CHPQS standand.

Al chnckeghed i b acountad for by SAF.

CHP chames: fuslid By maine: g are bl bo coninbuie o parformance sgamnst the: s Wikens hens srcheman are showw SOEWa By must be oerdied undar the CHRQA,
Tt the responsibly of The Agpredied OOOEN and Code fssessor b ensune 2l fechnaiogies use in the calodetion ane approprisbe Before smarding aedis.

Stroma FEAP 2006 Varden: 1.5 0LET [SAP G.90) - hip:iwerw. soormacom




Code for Sustainable Homes Report

Assessor and House Details

Assessor Name: Assessor Number:
Property Address:
Buiding regulation assessment

kgim?lyear
TER 16.34
DER 11.74
The following code calcwlations are laken from the Code for Sustainable Homes Technical Guide (Mav 10)

Ene 1 Assessment - Dwelling Emission Rate

Total Energy Type CO2 Emissions for Codes Levels 1-5
kgimilyear
DER from SAP 2009 DER Workshest 11.74
TER 16.34
Residual CO2 emissions offset from biofuel CHP

CO2 emissions offset from additional allowable electricty genaration
Total CO2 emissions offset from SAP Section 16 allowances

DER accounting for SAP Section 16 allowances

Ene 2 - Fabric energy Efficiency

Fabric energy Efficiency: 33.15
Credits awarded for Ene 2= 8.6
Ene T - Low ar Zero Carbon [LZC) Technologies

Reduction in CO2 Emissions

Standard Case CO2 emissions
Standard DER

Actual Case COZ emissions
Actual DER

Reduction in CO2 emissions 16.62

Credits awarded for Ene 7= 2
Technologies sigible to contritane i achievieg the rejeirements of S e mest produce anergy from rerswable soueces and meet 2 cther ancllary requiremenis as defined by redive DHSZBIEC of the
Evropean Porfamerd and of S Councl of 23 Aprl 2309 on the promotien of the we of esergy Trom dde sodiFes and direy and sk Fitly repalineg Directvis B0 TRIEC and 20033 NEC.

The fcllomsing riguingments must also b mat:

+ Where not provded by scoredibed extemal renewaliies there must be 3 direct sspply of enengy produced 1o the dmeling under asessment.

+ WWhere povenad by the Microgenaration Cerification Scherme (MCS], tarhnalogles undar SIkWe or J00RWEh must be osrifed,

w Coimivined Heat and Power (0HP) schimies abov S0 mist be oanified under e CHPCA stondond.

o A technskegian mu B acvountad o by SEP.

CHP erhares: fusdbad Sy meine g sre sbgble o coninbute 1o parformance sgens the: e Where Theas schames are showw S0EWe they must be oertifed undar the CHEQA,
Tt the resgonsbly of the Aogredited QDA and Code fesessor bo ensune all sechnologies use in the caloulation are sppropriste Before seyrding credis.

Strorma FEAP 2000 Warsion: 0.5 0LAT [SAP 080) - Bitp: ey o com

Code for Sustainable Homes Report

Asszessor and House Detalls

Assessor Name: Assessor Number:
Property Address:
Buiding regulation assessment

kagim?lyear
TER 16.34
DER 11.24
The following code calcwations are laken from the Code for Suslainable Hames Technleal Guide (Nav 10)

Ene 1 Assessment - Dwelling Emission Rate

Tatal Energy Type CO2 Emissions for Codes Levels 1 -5
kglm?lyear
DER from SAP 2009 DER Warksheet 11.24
TER 16.34
Residual CO2 emissions offset from biofuel CHP

CO2 emissions affset from additional allowable electricty generation
Total CO2 emissions offset from SAP Section 16 allowances

DER accounting for SAP Section 16 allowances

Cod
Ene 2 - Fabric energy Efficiency

Fabric energy Efficiency: 28.14
Credits awarded for Ene 2= 9

Ene T - Low or Zero Carbon (LZC) Technologies

Reduction in CO2 Emissions

B kgfmlyear
Standard Case CO2 emissions 38.35
Standard DER 17.63
Actual Case COZ emissions 31.96
Actual DER 11.24

Reduction in CO2 emissions 16.66

Credits awarded for Ene 7= 2
Technologies shgible b contribine o achievieg the requirements of T Ezue mast produce =sengy Trom renswable soueces and mest 20l cther ancllary requirements 35 defined by Dinscive SHGZAEC of the
Eurapaas Porfamernt and of ®e Councl of 33 Apil 2309 on the promotien of i e of @sdrgy from b soiFoes and direy and Sk vty repeading Directives  200,77EC and 20033HEC.

The fcloing rixuinements must Ao ba mal:

+ ‘Where ot provided by sccredibed extemal renewvahies there must be 3 direct sepply of snergy produced 1o the Smeling under seessment.

+ Where coverad by the Microgenaration Certification Scherme (MCS], tzchnologles usder SkWe or J00XWEh must be cerifed,

= Comizingd Heat and Power (DHF) SOnemmes Joae STENE et [ onrifed unger T CHPOS stangand.

= AN tichnskeghe st B accountad for by S48

CHP mchares. fuslld By maina g ars sbgible to contnbuie to parformance sgans; the: svus. Whers e schamas ave shove 5060 they must be certifed urder the CHPGA,
Tt the responsibly of The Aooredited OODEA and Code Assesor o ereune 3l gz usa in the AP bofore pearding redis,

Stroma FEAP 20040 Wardon: 1.5 0AT [SAP 80) - Bilp: ey dlrorma com
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Code for Sustainable Homes Report

Assessor and House Detalls

Assessor Name: Assessor Number:
Property Address:
Buiding regulation assessment

kgimrlyear
TER 16.09

DER 10.96

The following code calcwlations are laken from the Code for Sustainable Homes Techinical Guide [Maw 10)

Ene 1 Assessment - Dwelling Emission Rate
Total Energy Type COZ Emissions for Codes Levels 1 -5
kgimfyear
DER from SAP 2009 DER Worksheat 10.96
TER 16.08
Residual CO2 emissions offset from biofuel CHP
CO2 emissions offset from additional allowable electricty generation
Total CO2 emissions offset from SAP Section 16 allowances
DER accounting for SAP Section 16 allowances

% improvement DER/TER

e CO2 Emissio

Code Level
Ene 2 - Fabric energy Efficiency

Fabric energy Efficiency: 32.67
Credits awarded for Ene 2 = 8.8

Ene T - Low or Zero Carbon (LZC) Technologies

Reduction in CO2 Emissions

% kg/m?iyear
Standard Case CO02 emissions 36.03
Standard DER 16.37
Actual Cass CO2 emissions 30.62
Actual DER 10.96

Reduction in CO2 emissions 15.02
Credits awarded for Ene 7= 2

Technologies Shginie b CORTbRe 10 SChieing e requireimerts of T Bl Must procuces Sengy fom rerswabie sources and meet o other snclary requirements 35 defined by Dirscive 2009/Z8/EC of the
Eurapeas Porfamert and of ®e Councll of 23 April 2309 on the promotien of thie e of esagy from i souFoes and direy anvd sk ity napealing Directimes 200 77VEC and 2003 3NEC.

The fcloming reguiremients must alio ba mal:

+ Where not privdided by sccredibed extemal renewahies: there must be 3 direct sepply of anengy produced to the Smeling under asssssment.

+  Vahesre powverad by the Microgenasstion Cerificaiion Sthems (MCS], ftzchnologles under S0RWe or J0RWHh must be corifad,

= Comivined Heat and Power (THP) sohoimes dbove SDe mist be conified under e CHPQS stondond.

o Al ihnskegh mudt B accounted e by S8

CHF mcherses: fusdied Sy meine gom s wbgizle bo coninbue 1o perfomance agans the: s Wihers Thens schemes are shove 5060 they must be certifed under the CHEQA,
Tt ther respons by of The Acoredited OODEA anad Code fese=aar to craure al fechnodagies use in the caloulation e sppropriste Bbefore peyrming aregis,

Stroma FEAP 2300 Varden: 1.E0LET [SAP §.80) - hilp e seoma com

The Old Vinyl Factory — Material Store
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Code for Sustainable Homes Report

Assessor and House Detalls

Assessor Name: Assessor Number:
Property Address:
Buiding regulation assessment

kg'm?lyear
TER 1867
DER 13.62
The following code calculations are faken from the Code for Sustainable Homes Technleal Guide [Nav 10)

Ene 1 Assessment - Dwelling Emission Rate

Total Energy Type CO2 Emissiens for Codes Levels 1-5
kgim®lyear
DER from SAP 2009 DER Warksheat 13 62
TER 18.67
Residual CO2 emissions offset from biofuel CHP

CO2 emissions offset from additional allowable electricty generation
Total CO2 emissions offset from SAP Section 16 allowances

DER accounting for SAP Section 16 allowances

% improverment DER/TER

ode Level
Ene 2 - Fabric energy Efficiency

Fabric energy Efficiency: 47.36
Credits awarded for Ene 2= 3.2

Ene T - Low or Zero Carbon (LZC) Technologies
Reduction in CO2 Emissions

Standard Case CO2 emissions
Standard DER

Actual Case COZ emissions
Actual DER

Reduction in CO2 emissions 15.4
Credits awarded for Ene 7=2

Technologies =kgibie bo contribuie: o achieving the reqeirements of T ksue mast produce energy from renewable sources and meet 28 other andliary requirermenis as defined by Diredive S ZREC of the
Eurapeas Porfamers: and of ®e Councll of 13 Apil 2309 on e promotion of i e of @y from bii: souroes and direy aned sk ity nepealing Directvis B0, 77EC and 20033HEC.

Tha fclioming requirements must aks ba met:

+ ‘Where not provided by sccredited extemal renewalbiies: there must be 8 divect sepply of enengy procuced 1o the Smeling under sssessnent.

+ Nahemre poserad by the Microgenasation Certificabion Schermss (MCS], technolaghes yndar SWe or J000Rth must b= csfed,

= Comizined Heat 2nd Power (THF) schemes above S0k must be cenified under e CHPQA siongond,

w Al lihnskegha mudt Be acoustad e by S

CH? acharses: fuslied By mere: ga mre slbgible [0 coninbute to parformance sgand e s, Wiens e schemas are shove SO0 they must be oertifed under the CHROA,
1t i the responsibly of The Acoredited OODIEA and Code Asse=sor to erzurne all gh=s use in the o appop before smarding credis.

Strorma FSAP 2000 Warson: 15.0LA3 [SAP B90) - Bl e, Bl com




Code for Sustainable Homes Report

Assessor and House Details

Assessor Name:
Property Address:
Buiding regulation assessment

kg/m?lyear
TER 16.09

ER 11.52

The following code calcwlations are laken from the Code for Sustainable Homes Technical Guide (Now 10}

Ene 1 Assessment - Dwelling Emission Rate

Total Energy Type CO2 Emissions for Codes Levels 1 -5
kgim®lyear
DER from SAP 2009 DER Warksheet 11.52
TER 16.09
Residual C0O2 emissions offset from biofuel CHP

CO2 emissions offset from additional allowable electricty generation
Total CO2 emissions offset from SAP Section 16 allowances

DER accounting for SAP Section 16 allowances

% improvement DER/TER

Cade Leve

Ene 2 - Fabric energy Efficiency

Fabric energy Efficiency: 37.06
Credits awarded for Ene 2= 7.5

Ene T - Low or Zero Carbon (LZC) Technologies

Reduction in CO2 Emissions

Standard Case CO2 emissions
Standard DER

Actual Case CO2 emissions
Actual DER

Reduction in COZ emissions 15.06

Credits awarded for Ene 7= 2
Tehnoogies g ba contritane {0 achievieg the reqeirements of s Bsue mest produce energy from reneswable soueces and meet 2l cther andllany requirerments a5 defined by Dirsdive DHSZETEC of the
Evrapoas Parfament asd of e Councl of 23 April 2309 on the promotien of the e of esdrgy from die sodiFces and direy and ke Fitly repeading Directivss 2084/ 7EC and 2003(3NEC.

The fclomirg imuirements must alio ba mal:

+ ‘Where not prodided by sccredited extemal renewahiles: thare must be s divect sepply of snengy produced to the Smeling under assessment.

+ ‘Where poverad by the Microgenasstion Certification Scheme (MCS], technolegles under SIRW or J00wWth must be osrtfed,

= Comizined Heat and Power (THP) sohermies above S0E0Me mist be cortified under e CHPQS stondond.

AN ichnckaghan st B accountad For by S5,

CHP mchares. fusllsd By mesre: gaw are sbgible o contnbuie 1o performance sganst th s Wers Thens schamas ave shove 5060 they must be certifed urder the CHPGA,
Tt the resgonably of the Aogrediied OODEA and Code fesesaor o ereune all fechnologies use in the caloulstion are sppropriste Bofore ssayrding aedis.

Strorma FEAP 2300 Wardion: 1.5.0LAT [SAP 80) - BiLp ey slroma com

Code for Sustainable Homes Report

Assessor and House Details

Assessor Name:
Property Address:
Buiding regulation assessment

kgim?lyear
TER 18.67
DER 13.4
The following code calcwlalions are laken from the Code for Sustainable Homes Technical Guide (Nav 10)

Ene 1 Assessment - Dwelling Emission Rate

Total Energy Type COZ Emissions for Codes Levels 1-5
kg/mlyear
DER from SAP 2009 DER Warksheet 134
TER 18.67
Residual CO2 emissions offset from bicfuel CHP

CO2 emissions offset from additional allowable electricty generation
Total CO2 emissions offset from SAP Section 16 allowances

DER accounting for SAP Section 16 allowances

% improvement DER/TER

Ene 2 - Fabric energy Efficiency

Fabric energy Efficiency: 48.38
Credits awarded for Ene 2=0

Ene T - Low or Zero Carbon (LZC) Technologies

Reduction in CO2 Emissions

B kgim3iyear
Standard Case CO2 emissions 39.05
Standard DER 19.39
Actual Case COZ emissions 33.06
Actual DER 134

Reduction in COZ emissions 15.34

Credits awarded for Ene 7= 2
Technologies shgibis ba contritane to achievieg the reqeirements of Sl Bsue mest profuce anengy from renswable soueces and meet 28 cther andllary requirementis a5 defined by Diredive 20HSZBEC of the
Evrapen Parament asd of ®e Councl of 23 Apnl 2009 an the promotien of i we of esergy from dii: soiFres and direy aied Sk Fitly repaalined Cir TG THEC and 2N INEL.

Tha deloming seguinenents must ass be mel:

+ Where rot provided by sccredited eaxtemal renewalbiles there must be 3 direct sepply of energy produced to the dmeling under maessment.

+ Where covered by the Microgenasation Certification Scherme (MCS], technalogies undar SkWe or JI0E#th must be cafad,

= Comivined Heat anad Powier (0HP) sohamees obove SDEMe mist be contifed under e CHPQS stondond.

= AN tichnskghan st Ba accountad For by S5,

CHP mchares fuslid By meire: g sre sbgible o contnbuie to perfomance sgenst this syus. Wiers e schemen are shove 5060 they must be certifed urder the CHPGA,
Tt the respondbly of the Aogredited QDDA and Code Aeessor o creure 3l Sechnologies use in the caloulstion are approprishe bofore smaring aredis.

Stroma FEAP 230 Wardion: 1.E.0LAT [SAP 80) « Bitpiiweny. slroma com
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Code for Sustainable Homes Report

Assessor and House Details

Assessor Name:
Property Address:
Buiding regulation assessment

kgim?lyear
TER 15.22
DER 10.77
The folfowing code calcwlations are taken from the Code for Sustainable Homes Technlcal Guide (Mav 10)

Ene 1 Assessment - Dwelling Emission Rate

Total Energy Type CO2 Emissions for Codes Levels 1-5
kgim?lyear
DER. from SAP 2009 DER Warksheet 10.77
TER 15.22
Residual C0O2 emissions offset from biofuel CHP

CO2 emissions offset from additional allowable electricty generation
Total CO2 emissions offset from SAP Section 16 allowances

DER accounting for SAP Section 16 allowances

Cod
Ene 2 - Fabric energy Efficiency

Fabric energy Efficiency: 33.28
Credits awarded for Ene 2= §.6

Ene T - Low or Zero Carbon (LZC) Technologies

Reduction in CO2 Emissions

B kgim3lyear
Standard Case CO2 emissions 34.94
Standard DER 15.81
Actual Case CO2 emissions 29.9
Actual DER 10,77

Reduction in CO2 emissions 14.42

Credits awarded for Ene 7= 1
Tednokgies kg bo contribie i schigvieg the: reqeiremnenis of T Esue mest produce anengy from rerewabie soueces and meet o other andlany requiremeants a5 defined by Dirscive 2009/ZB7EC of the
Evrapean Pariament and of ®e Councd of 33 Apil 2309 on the promobisn of e e of ey from de: coiFnes and direy ared Sk Tty dirvy Dir B FITIEC and 003 3NEC.

The foloming requirements must akc b mal:

+ Where ot provided by seeredibad external renewables thare must be s divect sepply of Enengy produced 1o the Smaling under smessment.

+ Wheere powered by the Microgenarabion Certification Scheme (MCS], technolsgles undar STkWe or JIWmMth must b cerfad,

= Comizined Heat and Power (0HP) sohames above S0OME mist be canified under e CHPQS stongond.

= Al tEchnckoghs must be accountad for by S48

CHP mchares fusllad By mesre gam e sbgible o contnbasie o performance sgenst the: s Whers fhens schemes ame shove 5060 they must be certified urder the CHRGA,
T ther responsbly of e Avoredited QO0EA and Code Ase=sor b0 ereune a8 sechnologies use in the caloalation are sppropriste Bofore seuyring aedis.

Stroma FEAP 2300 Varson: 2.5, 083 [SAP $80) - Bilp: bwenw. slroma com

fsz\ The Old Vinyl Factory — Material Store
\\/

Stage C / Planning

Code for Sustainable Homes Report

Assessor and House Details

Assessor Name:
Property Address:
Buiding regulation assessment

kg/m®year
TER 17.67
DER 12.43
The following code calcilations are taken from the Code for Sustainable Homes Technleal Gulde (Mav 10)

Ene 1 Assessment - Dwelling Emission Rate
Total Energy Type CO2 Emissiens for Codes Levels 1 -5
kgimiyear
DER from SAP 2009 DER Warksheat 12.43
TER 17.67
Residual CO2 emissions offset from biofuel CHP
CO2 emissions offset from additional allowable electricty generation
Total CO2 emissions offset from SAP Section 16 allowances
DER accounting for SAP Secton 16 allowances

Cod
Ene 2 - Fabric energy Efficiency

Fabric energy Efficiency: 43.77
Credits awarded for Ene 2 = 4.6

Ene T - Low or Zero Carbon (LEC) Technologies

Reduction in CO2 Emissions

%% kgim3lyear
Standard Case CO2 emissions 37.05
Standard DER 17.92
Actual Case COZ emissions 31.56
Actual DER 12.43

Reduction in CO2 emissions 14.82

Credits awarded for Ene 7= 1
Technokopies =igibie ba contribiie i achisving the: naqeiremnenis of T Esue mest procuce anengy from renewabie soueces and meet 2l obher andlany requirements a5 defined by Dinsdive 2009 Z87EC of the
Evrapea® Pariament and of ®e Coincl of 23 Apl 2309 on the promotisn of hi i of saen]y Trom bl coiFnes and ey el Sk Tty iy Dir A FTEC ard I00L3HEC.

The folloming requirements must as b mal:

+ ‘Where not provided by sccredited external renewasbies thare must be 3 divect sepply of enengy produces o the ceeling under smessment.

+ Ve coversd by the Microgenarstion Certification Scheme (MCS], teotnakgies under SIRWe or J00EWth must be oerafiad,

= Combined Heat ard Power (0HP) scharmes abowe S0 miest be ceified under e CHRQS stonsond.

= Al linchnskghi el B aiconbal for by SAF.

CHP schames fuslld By masire: gem are sbgible o contnbute to performance sgenst the s Whers Thess scheamas are shove S06We they mant be certified urder the CHRQA,
Tt ther responably of e Acpredied QODEA and Code Ams=gor bo ensune 2l fechnglogies use in the caloulstion are spproprishe Bofore serding aredRs,

Stroma FSAP 2300 Yardon: L5 0LAT [SAP 80) « By, sloma com




Code for Sustainable Homes Report

Assessor and House Details

Assessor Name: Assessor Number:
Property Address:
Buiding regulation assessment

kgim?lyear
TER 14.26
DER 10,05
The following code calcwations are laken from the Code for Sustainable Homes Techinical Guide [Mav 10}

Ene 1 Assessment - Dwelling Emission Rate

Total Energy Type CO2 Emissions for Codes Levels 1-5
kgim®lyear
DER from SAP 2009 DER Warksheet 10.05
TER 14.26
Residual CO2 emissions offset from biofuel CHP

CO2 emissions offset from additional allowable electricty generation
Total CO2 emissions offset from SAP Section 16 allowances

DER accounting for SAP Section 16 allowances

Ene 2 - Fabric energy Efficiency

Fabric energy Efficiency: 28.43
Credits awarded forEne 2=9

Ene T - Low of Zero Carben (LZC) Technologies

Reduction in CO2 Emissions

% kgim2iyear
Standard Case CO2 emissions 34.04
Standard DER 14.91
Actual Case CO2 emissions 29.18
Actual DER 10.05

Reduction in COZ emissions 14.28

Credits awarded for Ene 7= 1
Technologies =igible b contribune 1o achievieg e requirements of Sis ksue mest profuce anengy rom renswable sourpes and mest 3l othar anclary requiremenis a5 defined by Diractive S09ZR7EC of tha
Evropean Parflament and of e Coundd of 23 April 2309 on the pramobien of i e of esegy from bl sOdFDes ard direy ared sk Titly iy D DA REC and 2003 INEC.

The fcloming souinaments must alic b mat:

+ \Where not proveded by sccredibed extemal renewables thare must be s direct sepoly of enengy procuced o the cmsling under sessment.

+ Vahere poverad by the Hicrogenaration Cerificaiion Scheme (WCS], terhnalogles under SkiWe or 00t must b= caied,

= Coamizined Heat and Power (THP) sohoimes dbose SDRME miet b oontified under e CHPOS stonsiend.

= AN lichnckegies must Be accountad for by S8P,

CHI echames: fuelisd By maire g ars sligible o coninbute 1o parommance sgenst the: sus. Wiers e sehaman are shove SO0 they must be cartifed under the CHPOA,
Tt e responsbly of She Aooredied QODER and Code desessor bo orsune 3l Sechnologies use in the caloulstion are sppropriste Bofore ssarding aregis,

Stroma FEAP 230 Warsion: L.E.0LAT [SAP §.80) - By, slronma com

Code for Sustainable Homes Report

Assessor and House Details

Assessor Name: Assessor Number:
Property Address:
Buiding regulation assessment

kg/m?lyear
TER 16.7
[ER 11.68
The follawing code calcwalions are laken from the Code for Sustainable Homes Techinical Guide (Mav 10)

Ene 1 Assessment - Dwelling Emission Rate

Total Energy Type CO2 Emissiens for Codes Levels 1-5
kgim?lyear
DER from SAP 2009 DER Warksheet 11.68
TER 16.7
Residual CO2 emissions offset from biofuel CHP

CO2 emissions offset from additional allowable electricty genaration
Total CO2 emissions offset from SAP Section 16 allowances

DER accounting for SAP Section 16 allowances

Caod
Ene 2 - Fabric energy Efficiency

Fabric energy Efficiency: 38.18
Credits awarded for Ene 2 = 6.9

Ene T - Low or Zero Carbon [LZC) Technologies

Reduction in CO2 Emissions

k) kgim=lyear
Standard Case COZ emissions 36.08
Standard DER. 16.95
Actual Case CO2 emissions 30.81
Actual DER 11.568

Reduction in CO2 emissions 14.61

Credits awarded for Ene 7= 1
Technokepies =g ba contribuee i achievieg the neqeirernents of T Esue mest produce anengy from renewabie soueces and mest al obher andllany requirements a5 defined by Diredive 297 28EC of the
Evrapean Pariamens and of e Coindd of 33 Apil 2309 on the promotisn of hie e of ey from dii: coiiFnes and ey ared Sk Titly i Do A STEC and I0033INEC.

The lcloming roquiemonts must ass ba mal;

+ Wihere not prodded by sccredibed svbemal renewabiles: thare must be s direct sepply of snengy produced o the dmeling under asmesament.

+ Vhere poverad by the Microgenaration Certtfication Schemss (MCS], technolegles under STR'We or JI0Wth must b= celad,

= Coimined Heat and Power (0HP) sohormes abose SOEAE moict be covtified under e CHPQS standond,

o Al technskogien o Ba accountad for by S50

CHP mchames Fusd i by mesre: gaw e slighle to contnbate 1o pariommance sgens this sas. Whers hes schemen ave showe 5060 they must be certifed urder the CHRGA,
It i the resgonsbly of fhe Apcredted OODEA ard Code dssesaor b eneune a8 sechnokoghes use in the cakoulsbion ane spproprishe Before pearding dredes,

Stroma FSAP 2300 Yerdon: 150D [SAP 950) - Bilp: Py, ilroma com
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