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Executive Summary
This Energy Statement has been prepared by AECOM on behalf of Melliss Ave
Devco Limited (“the Applicant”) in support of a full planning application for the new
build mixed-use development located at Former Biothane Site, Melliss Avenue, Kew
TW9 4BD (herein referred to as the ‘Proposed Development’), in the London
Borough of Richmond upon Thames (LBRT).

The strategy for reducing the energy consumption and carbon dioxide (CO2)
emissions associated with the Proposed Development is guided by the Mayor’s
Energy Hierarchy:

· passive design and energy efficiency (i.e. ‘Be Lean’);

· energy efficient supply of services (i.e. ‘Be Clean’); and

· on-site renewable energy technologies (i.e. ‘Be Green’).

The energy consumption and associated CO2 emissions of the Proposed
Development have been estimated using approved software compliant with the
Building Regulations Approved Document L1A & L2A 2013 (ADLA).

The baseline scheme is defined as that which would meet the requirements of the
Building Regulations ADL A 2013 using natural gas where possible. The Proposed
Development’s baseline CO2 emissions for regulated and unregulated energy uses
are presented in Table 3-1.

As detailed in the report the Proposed Development could achieve circa 4% savings
in regulated CO2 emissions over the site-wide baseline with the incorporation of
passive design and energy efficiency measures (‘Be Lean’ scheme).

The potential for connection to nearby existing low carbon heat distribution networks
has been investigated but is not viable. An on-site Combined Heat and Power (CHP)
option is considered impractical due to the lack of gas supply to the site. This view is
reinforced when considering both the upcoming changes to carbon factors (making
CHP carbon inefficient) and the realization that even a rudimentary calculation of
actual distribution losses to flats result much in more than the current regulations
nominal 5% of heat lost.

An analysis of the feasibility of on-site renewable energy technologies has been
undertaken, and two technologies have been selected.

· Rooftop PV panels, set above a green roof, with spacing to allow areas of
light and shade to the roof below which will create a range of microclimates
and enhance the biodiversity of the roof.

· Air source heat pumps; primary heating will be provided via air source heat
pumps serving an ambient temperature water loop. This use of a low
temperature water loop will reduce losses and overheating in the corridor. An
electrically fuelled heat pump in each flat will produce higher temperature hot
water serving underfloor heating and domestic hot water.
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The following pages summarise the:

· Residential CO2 emissions breakdown

· Non-residential CO2 emissions breakdown

· Site-wide total CO2 emissions breakdown

Please note that any discrepancies in the sums of the figures presented in the tables
below are down to rounding.

Domestic

Table 0-1 CO2 Emissions after Each Stage of the Energy Hierarchy

Assessment
Regulated CO2

(Tonnes p.a.)
Unregulated CO2

(Tonnes p.a.)

Building Regulations ADL A 2013 Compliant
Baseline 108.9 13.3

After passive design and energy efficiency
measures (‘be lean’) 106.6 13.3

After low carbon technologies (‘be clean’) 106.6 13.3

After renewable energy technologies (‘be green’) 70.8 13.3

Table 0-2 Estimated Regulated CO2 Savings from Each Stage of the Energy Hierarchy

Assessment
Regulated CO2 savings

(Tonnes p.a.)
Improvement

over baseline (%)

Estimated savings from ‘be lean’ 2.3 2.1%

Estimated savings from ‘be clean’ 0 0%

Estimated savings from ‘be green’ 35.84 32.9%

Total estimated cumulative CO2 emissions
over Baseline 38.1 35%

Total Target Savings 108.9 100%

Shortfall 70.8 65%

The domestic elements of the site are required to achieve the latest zero carbon
targets while meeting a 35% CO2 reduction by on-site measures. Therefore, on the
basis of the above percentage reductions achievable on site, a cash in lieu
contribution would have to be made for the anticipated carbon shortfall of the
domestic units. This will be lower if the more modern carbon factors are used.
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Non-Domestic

Table 0-3 CO2 Emissions after Each Stage of the Energy Hierarchy

Assessment
Regulated CO2

(Tonnes p.a.)
Unregulated CO2

(Tonnes p.a.)

Building Regulations ADL A 2013 Compliant
Baseline 93.2 86.4

After passive design and energy efficiency
measures (‘be lean’) 87.9 86.4

After low carbon technologies (‘be clean’) 87.9 86.4

After renewable energy technologies (‘be green’) 60.6 86.4

Table 0-4 Estimated Regulated CO2 Savings from Each Stage of the Energy Hierarchy

Assessment
Regulated CO2 savings

(Tonnes p.a.)
Improvement

over baseline (%)

Estimated savings from ‘be lean’ 5.3 5.7%

Estimated savings from ‘be clean’ 0 0%

Estimated savings from ‘be green’ 27.3 29.3%

Total estimated cumulative CO2 emissions
over Baseline 32.6 35%

Total Target Savings 32.6 35%

Shortfall - -
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Site-wide

Table 0-5 CO2 Emissions after Each Stage of the Energy Hierarchy

Assessment
Regulated CO2

(Tonnes p.a.)
Unregulated CO2

(Tonnes p.a.)

Building Regulations ADL A 2013 Compliant
Baseline 202.1 99.7

After passive design and energy efficiency
measures (‘be lean’) 194.6 99.7

After low carbon technologies (‘be clean’) 194.6 99.7

After renewable energy technologies (‘be green’) 131.4 99.7

Table 0-6 Estimated Regulated CO2 Savings from Each Stage of the Energy Hierarchy

Assessment
Regulated CO2 savings

(Tonnes p.a.)
Improvement

over baseline (%)

Estimated savings from ‘be lean’ 7.5 3.7%

Estimated savings from ‘be clean’ 0 0%

Estimated savings from ‘be green’ 63.1 31.3%

Total estimated cumulative CO2 emissions
over Baseline

70.7 35%

Figure 0-1 Estimated Regulated CO2 Savings from Each Stage of the Energy Hierarchy
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Were the more modern/realistic SAP 10 carbon factors to be used, onsite reductions
on baseline would be

· 67% for Domestic and
· 48% for non-domestic

The required offset payment would be reduced to circa 45% of the previous value.
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1. Introduction
This Energy Statement has been prepared on behalf of Melliss Ave Devco Limited
(“the Applicant”) in support of a full planning application for the proposed
development at the Former Biothane Site, Melliss Avenue, Kew TW9 4BD (herein
referred to as the Proposed Development) in the London Borough of Richmond upon
Thames (LBRT).

The strategy seeks to mitigate the Proposed Development’s impact on climate
change and to reduce its carbon dioxide (CO2) emissions by following the principles
of the ‘Energy Hierarchy’ outlined in the sections below.

1.1 Proposed Development Description
The site is located just to the east of the Royal Botanic Gardens, in South London.
Kew Gardens station is to the West and the river Thames is to the east. To the north
is the National Archives building.

The scheme involves demolition of existing buildings and structures and
redevelopment of the site to provide a Specialist Extra Care facility (C2 Use Class)
for the elderly with existing health conditions. Comprising, 89 units, with extensive
private and communal healthcare, therapy, leisure and social facilities set within a
building of ground plus 3 to 5 storeys including set backs. Provision of car and cycle
parking, associated landscaping and publicly accessible amenity spaces including a
children’s play area. For additional information, please refer to the Design and
Access Statement (DAS).Table 1-1 1 below includes a breakdown of the number of
units in the domestic part of the development.

Table 1-1 Development Schedule Summary

Type Number of units

Total Units 89

1b 11

2b 6

2b+ 46

2b++ 18

2b+s 8

1.2 Planning Context
The main drivers of this energy statement are summarised below:

1.2.1 National Policy
The latest policies implemented by the Government with respect to combatting
global warming and climate change include The Energy Act 2013, The National
Planning Policy Framework (NPPF) 2012 and The Carbon Plan (2011).
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It should be noted that at this point in time, national policies are considered unclear,
due to the recent release of the Deregulation Act 2015 and the Productivity Plan,
Fixing the Foundations. As such, there remains uncertainty around the future
direction of Government policy.

Recently announced proposals to update SAP, the approved assessment tool for
part L1A of the building regulations England will also be considered here. These will
have a material impact on technical solutions chosen to meet local and national
planning policy objectives. The most important change is as a result of electricity grid
decarbonisation, and is reflected in the gas and electricity carbon factors. Where-as
previously using gas was comparatively clean compared to electricity, this will not be
the case.

1.2.2 Regional Policy
The regional policy consists of The London Plan (The Spatial Development Strategy
for London Consolidated with Alterations since 2011, March 2016), Energy Planning
– Greater London Authority Guidance on Preparing Energy Assessment (March
2016) and a number of supplementary documents such as:

a. Sustainable Design and Construction Supplementary Planning Guidance
(2014); 

b. Delivering London’s Energy Future: The Mayor’s Climate Change Mitigation
and Energy Strategy (2011); and

c. London Heat Network Manual (2014).

For energy purposes, the regional policy requires that developments reduce their
CO2 emissions in accordance with the Energy Hierarchy and make the fullest
contribution to London’s adaptation to climate change. All residential developments
should meet the ‘Zero carbon’ target, which requires an on-site reduction in regulated
CO2 emissions of 35% against 2013 Building Regulation and the remaining carbon
emissions to be off-set to 100%.

The regional policy also seeks:

· Minimization of the overheating risk and the demand for cooling;

· On-site renewable energy generation;

· Commitment to site wide networks with a single energy centre, where
possible; and

· Allowance for connection to existing or planned district heating networks
identified in the area.

The emerging London Plan will set out a framework for development of London over
the next 20-25 years; it is likely to be adopted in 2019, and therefore proposed 
policies have not been specifically addressed in this Energy Statement. For context,
some key proposed policies of the emerging London include the requirement that all
major developments are net zero-carbon; in meeting the zero-carbon target a
minimum on-site reduction of at least 35 per cent beyond Building Regulations is
expected.
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Where it is clearly demonstrated that the zero-carbon target cannot be fully achieved 
on-site, any shortfall should be offset either through a cash in lieu contribution to the 
relevant borough’s carbon offset fund, and/or by providing an alternative proposal 
off-site. 

Also notably, the emerging London Plan proposes that residential development 
should aim to achieve 10%, and non-residential development should aim to achieve 
15% reduction in CO2 emissions through energy efficiency measures alone.

In addition, the emerging London Plan requires energy masterplans to be developed 
for large-scale development locations, which establish the most effective energy 
supply options.

1.2.3 Local Planning Policy
A new local plan was adopted by the RBRT Council on the 3rd July 2018.
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Of particular importance is Policy LP 22, reproduced below:
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1.2.3.1   CO2

In summary,
· the residential part of the development should meet at least

o 35% carbon reduction through onsite solutions,
o with further reduction to zero carbon through a payment to the council.

· The non-residential part of the development should meet at least
o 35% carbon reduction through onsite solutions.

1.2.3.2      PV…..
There is a target for each development to have areas of green roof, and specific
guidance that green roof and PV panels should coexist.

1.2.3.3    CHP
Combined Heat and Power (CHP) is referenced, with the desire for applicants to
consider CHP, while being mindful of both location and NOx emission problems.
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2. Assessment methodology
The strategy has been undertaken with a view to reducing the regulated energy
consumption and associated CO2 emissions of the Proposed Development in order
to ensure compliance with the Building Regulations and with local policies relating to:

· Passive design and energy efficiency (i.e. ‘Be Lean’);

· Energy efficient and low carbon supply of services (i.e. ‘Be Clean’); and

· On-site renewable energy technologies (i.e. ‘Be Green’).

Generally, the strategy is undertaken on the following manner:

· Calculation of the ADL 2013 compliant regulated baseline energy demand and
associated CO2 emissions;

· Determination of the most appropriate energy efficiency and passive design
measures. These are then incorporated into the energy calculations,
representing an enhanced scheme.

· Identification of clean energy supply technologies (e.g. CHP and/or District
Heating network) and incorporation of them into the energy calculations, in
accordance with local policies; 

· Identification of the most applicable ‘Be Green’ renewable energy
technologies to further reduce the CO2 emissions of the development through
on-site renewable sources.

The regulated energy consumption and associated CO2 emissions of the Proposed
Development have been estimated using:

· Non-residential areas: Dynamic Simulation Modelling (DSM) software IES
v2017.04.0.8; and 

· Residential areas (sample dwellings): Standard Assessment Procedure (SAP)
2012 Plan Assessor v6.3.4.

In addition to the basic overheating compliance tests under Criterion 3, dynamic
thermal modelling has also been undertaken, as part of the adopted ‘Be Lean’
measures, to assess the overheating risk. A number of sample apartments most
affected by solar gains (worst case scenarios) were selected for the overheating
analysis, in accordance with guidance and data sets from Design Summer Years for
London (CIBSE TM49, 2014).
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3. Baseline compliance
The baseline scheme adopted for the purposes of this strategy is calculated by
reference to compliance with Part L 2013 Criterion 1 of the Building Regulations.
This sets out a target that defines the maximum permissible emissions (i.e. TER)
with which a development must comply.

The estimated baseline regulated and unregulated CO2 emissions for the Proposed
Development are shown below. As required by the Building Regulations, the
regulated CO2 emissions of the Proposed Development will not exceed the target
emissions as presented in the table below.

Table 3-1 Estimated Baseline CO2 Emissions

Regulated CO2

(Tonnes p.a.)
Unregulated CO2

(Tonnes p.a.)

Domestic 108.9 13.3

Non-domestic 93.2 86.4

Site-wide Proposed
Development 202.1 99.7

Sample worksheets for typical residential units have been included in Appendix C,
for reference.
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4. ‘Be Lean’- Passive Design and Energy Efficiency
Measures

The objective of this section is to describe the potential opportunities that have been
identified in order to reduce the CO2 footprint of the Proposed Development through
the incorporation of passive design and energy efficiency measures. This step is
referred to as ‘Be Lean’ in the Energy Hierarchy.

4.1 Passive design summary
Table 4-1 summarises the passive design measures that have been incorporated in
the current design of the Proposed Development.

Table 4-1: Currently Adopted Passive Design Measures

Technology Method of CO2 reduction

Building Envelope Improved U-values of the thermal elements and controlled fittings, over the minimum
Building Regulations ADL A 2013 requirements.

Improved building air-tightness beyond the Building Regulations ADL A 2013 minimum
requirements; the air tightness currently modelled is 3 m/h for the  domestic areas and 5
m/h for the commercial spaces.

Thermal Bridging The current approach assumes a conservative default performance for the y-value (y-
value = 0.15). It is recommended that a detailed thermal bridging calculation is performed
at the next stage of design. This will likely improve the CO2 emissions and provide a
larger buffer for the fabric energy efficiency standard.

Promoting Natural Daylight Promotion of natural lighting throughout the design to minimise the use of artificial lighting.
Large windows through the development allow good penetration of daylight. This is of
particular importance for older residents, who have higher lux requirements.

Table 4-2 outlines the current fabric specification for the Proposed Development. The
U-values stated below provide compliance and constitute significant improvement
over the Building Regulations limiting and default values.

The U-values that have been used for the planning modelling purposes have been
discussed and are in accordance with the architects’ current assumptions. However,
in order to allow for design flexibility, the final specification is expected to be agreed
upon later in the design process.

Table 4-2: Current Fabric Specification for the Proposed Development

Domestic Non Domestic

External walls 0.18 W/m2K 0.18 W/m2K

Party walls (solid or fully filled) 0.00 W/m2K -

Floor - 0.12 W/m2K

Roof 0.13 W/m2K 0.13 W/m2K

Windows
1.4W/m2K 1.4W/m2K

Doors - 2.20 W/m2K



Energy Strategy  Red & Yellow Specialist Extra Care, Melliss Avenue, Kew

Page 20 AECOM

4.3 Energy Efficient services summary
Table 4-3 lists all the energy efficiency measures that have been incorporated in the
current design of the Proposed Development. These are mainly associated with the
servicing strategy of the building.

Table 4-3: Currently Adopted Energy Efficiency Measures

Technology Method of CO2 reduction

Efficient Lighting The following measures have been incorporated:
· use of energy efficient lights (e.g. residential units);
· Passive Infrared (PIR) sensors;
· dimmable and zoned lighting; and
· lighting control modules such as daylight sensors in appropriate areas where

applicable.

Efficient Heating, Ventilation
and Air Conditioning (HVAC)
Systems

Thermal comfort in the flats and domestic corridors will be maintained via high efficiency
Mechanical Ventilation with Heat Recovery (MVHR) units and openable windows for
natural ventilation. Windows will partly open allowing blinds/curtains to be drawn across
the remainder of the glazed areas, minimising solar gains.
Fan speed control has been specified to match air supply rates, alongside improved SFP
(Specific Fan Power) for mechanically ventilated areas.
Thermal comfort in the ground floor non-residential elements will be maintained via
mechanical cooling where required.
Efficient centralised gas fired boilers will provide supply and resilience for the domestic
hot water demand for all areas of the building (these will be removed as part of the be
green study)

Vertical Transportation Energy efficient lifts will be specified.

Power Factor Correction Power factor correction will be provided, this will reduce the electrical energy lost in the
grid.

Energy Efficient Equipment Energy efficient white goods and equipment can be provided in order to reduce the CO2

emissions associated with non-regulated energy uses.

Building User Guide Provision of Home User Guides to residents and Building User Guides to the commercial
staff (in line with BREEAM requirements) will be promoted so that users are aware of how
to operate them effectively.

The L2A evidence has been included in Appendix D for information.

4.4 Minimising solar gains
The potential for overheating and reliance on air conditioning systems has been
reduced in line with the Mayor’s Cooling Hierarchy. The following measures were
introduced in order to limit the effects of solar gains in summer, following Policy 5.9
Overheating and Cooling:

1. Minimise internal heat generation through energy efficient design

· Specifying low energy lighting and encouraging the use of low energy
equipment to reduce internal heat generation; and 

· Insulating all heat distribution infrastructure to high standards to minimise
heat losses.

2. Reduce the amount of heat entering the building
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· Incorporating high performance glass throughout the scheme in general
and in the non-residential elements in particular (g-value = 0.45), to
minimise solar gains in summer.

· Incorporating internal shading devices, such as blinds, and ensuring they
are able to operate with opening window.

· The provision of a large brise soleil on the upper floors of the building. This
will extend 1.5m from the wall, and will consist of fins aligned to block all
sun falling through the device and onto windows.

3. Passive ventilation / Mechanical ventilation

· Specifying Natural ventilation strategy with high efficiency Mechanical
Ventilation with Heat Recovery (MVHR) system throughout the scheme.

4. Active cooling

· Specifying active cooling for the non-residential units, which will include a
high efficiency cooling system in the form of  Air Source Heat Pumps
(ASHPs) to allow for enhanced thermal comfort. The system will be
detailed further in the design stage MEP Services Report.

4.5 Overheating analysis

Figure 4-1: Visual Representation of a design iteration IES model used in the overheating and L2A
Assessment

The potential for overheating of the residential units has been modelled under the
SAP methodology and tested against criteria set in SAP (Appendix P): Assessment
of internal temperature in summer. In addition to the above, further investigation has
been conducted through thermal modelling analysis using CIBSE TM59
methodology. The full Overheating Report is presented in Appendix E.

To help mitigate the overall risk of overheating to all rooms, while keeping beneficial
thermal gains, it was recommended that glass with a g-value of 0.45 is used, in
conjunction with internal shading devices with properties similar to those described in
Overheating Report (Appendix E).

As part of the analysis presented in the Overheating report, nine apartments were
modelled to evaluate the overheating risk. These were selected to give a
representative range of apartments, including the highly glazed apartments on the
south side of the upper floor.
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The report concluded that with small changes, which have been accepted into the
current design, no rooms would overheat. This was achieved by:

· g-value of 45% or lower for the glass

· floor  to ceiling windows can open, with light coloured blinds behind
windows users choose not to open

· spandrel panels to floor to ceiling windows in bathrooms, and a small
number of corner rooms

· increasing the opacity of the 1.5m wide high level bries soleil using
louvres, so all direct sun is blocked from passing through it and onto the
façade.

The non-domestic areas are anticipated to require air-conditioning to ensure good
thermal comfort levels for the occupants. Table 4-4 below shows the cooling
requirement for these areas is actually slightly above the notional building, however
the CO2 used for cooling in the final design is only predicted to be 14% of total CO2
use.

Table 4-4: Non-domestic Cooling Demand

Notional Cooling Demand
(MJ/m2)

Actual Cooling Demand
(MJ/m2)

Improvement
(%)

Non-domestic 81.2 101.7 -25%

4.6 CO2 emissions summary
The results of the calculations set out in Table 4-5 illustrate that the additional energy
efficiency and passive design measures alone (i.e. adopted ‘Be Lean’ scheme) have
the potential to reduce the Proposed Development’s regulated CO2 emissions by
circa 4% beyond the baseline scheme.

Table 4-5: Estimated Regulated CO2 Emissions

Baseline
(Tonnes CO2 p.a.)

‘Be Lean’
(Tonnes CO2 p.a.)

Improvement
over Baseline (%)

Domestic 108.9 106.6 2.1%

Non-domestic 93.2 87.9 5.7%

Site-wide Proposed
Development 202.1 194.6 3.7%
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5. ‘Be Clean’ – Low Carbon Technology Appraisal
The following sections outline potentially adoptable measures to support meeting

regional and local policies.

5.1 Introduction to Low Carbon Technologies
The following three options have been considered for the Proposed Development:

1. connecting to existing/potential District Heating (DH) networks;

2. site wide Combined Heat and Power (CHP) network; and

3. site wide Combined Cooling Heat and Power (CCHP).

A DH network is a system for distributing heat generated in a centralised location.
The energy centre serving the area often includes a CHP plant. CHP is considered a
low carbon technology which effectively uses waste heat from the electricity
generation process to provide useful heat for space and water heating.

5.2 Connection to Existing District Heating Schemes
Based on the data included in the London Heat Map1 and the Combined Heat and
Power Association (CHPA) district heating database2, there are no existing or
proposed networks in the immediate vicinity of the site.

As a result, a DH connection option was not further considered. The new building,
however, will be future-proofed to enable a connection to be made should one
becomes possible for the Proposed Development, by providing pipework from a
central plant room to the dwellings. This will be used for the ambient temperature
water loop.

Figure 5-1: London Heat Map extract

1 The London Heat Network Manual: http://www.londonheatmap.org.uk/Content/TheManual.aspx
2 CHPA district heating database: http://www.theade.co.uk/district-heating-installation-map_790.html
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5.3 On-site CHP opportunities

5.3.1 CHP technology
An on-site Combined Heat and Power (CHP) option is considered impractical due to
the lack of gas supply to the site. This view is reinforced when considering both the
upcoming changes to carbon factors (making CHP carbon inefficient) and the
realization that calculated distribution losses to flats result much more than the
current nominal 5% of heat lost, with typical theoretical values of 40% even on good
practice schemes.

Bio fuel, for example wood chip fired CHP has been discounted due to both the
difficulty of supplying woodchip and the increased lorry traffic this would generate,
but also the in practice air quality problems associated with these technologies.

5.4  ‘Be Clean’ Summary
The provision of polluting CHP engines as proposed under the “Be Clean” part of
these proposals has been discounted. District heating connection is not possible at
this time.

The results set out in Table 5-1 below illustrate the carbon performance of the
domestic and non-domestic elements after the introduction of low carbon
technologies (i.e. adopted ‘Be Clean’ scheme).

Table 5-1: Estimated Regulated CO2 emissions

Baseline
(Tonnes CO2 p.a.)

‘Be Lean’
(Tonnes CO2 p.a.)

‘Be Clean’
(Tonnes CO2 p.a.)

Improvement
over Baseline from

‘Be Clean’ (%)

Domestic 108.9 106.6 106.6 2.1%

Non-domestic 93.2 87.9 87.9 5.7%

Site-wide Proposed
Development 202.1 194.6 194.6 3.7%

.
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6. ‘Be Green’ – Renewable Energy Technologies
Consideration has been given to the inclusion of renewable energy technologies
within the Proposed Development, in accordance with relevant planning policies.

The renewable energy technology which has been found technically feasible for the
Proposed Development is described in the following section. Site specific analysis of
those technologies not considered feasible is included in Appendix G, together with
the reasons for their rejection.

The adopted technologies are Photo Voltaic Electricity Generation (PV) and Air
Source Heat Pumps (ASHP).

6.1 Air Source Heat Pump (ASHP) Systems
A heat pump is a device for transferring heat from a lower temperature heat source
to a higher temperature heat sink. Apart from the high efficiencies that ASHPs can
achieve in heating mode, their main advantage is that they do not require gas supply,
ventilation and flue arrangements. Unlike a traditional boiler or CHP engine, they do
not contribute to local NOx pollution. Air source heat pumps are a good option for
saving carbon with the current regulations based on out of date carbon factors. With
the decarbonisation of the electricity grid they are even better.

ASHP systems are an appropriate technology to serve the space conditioning and
Domestic Hot Water (DHW) demands of both the commercial and domestic areas of
the development.

Only ASHP in heating mode is considered a renewable technology (Directive
2009/28/EC of the European Parliament and of the Council of the European Union,
2009). Therefore, for the purposes of this report, only heat associated with the ASHP
will be included under the ‘renewable energy’ scheme, whilst the benefits associated
with cooling mode have been included under the ‘Be Lean’ scheme.

The air source heat pumps heat rejection and gathering units will form a roof
mounted central system. To remove many of the problems of corridor overheating
and heat wastage seen on many modern schemes, the heat will be supplied to the
apartments via an ambient temperature water loop. This ambient temperature water
will then be boosted up to a more useful temperature by equipment residing in each
dwelling. The overall efficiency of the combined central and distributed system has
been entered as 300%, following the manufacturer’s methodology that has been
developed with BRE.

6.2 PV
PV panels are devices for converting sunlight and diffuse light into electrical energy.
The price of PV panels has seen rapid reductions in recent years, with installed
prices for larger systems falling the most dramatically.

As set out in paragraph 5.6.5 of the local plan, PV and green roof can coexist
happily. The green roof provides some marginal benefit to the PV panel by providing
a slight cooling, thereby increasing the efficiency of the panel. The PV panel provides
a great benefit to the number of species which can exist on the green roof. By
creating patches of shade, and areas of shelter a much greater number of habitats
can be formed.
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These initial calculations were performed using the LG NeONr panels. The final
selection may be different as PV remains a fast evolving field. This panel has:

· module efficiency of 20.8%,

· NOCT 44C

· Pmax -3%/C

90kW peak of PV is proposed.

The site is not over shaded by other buildings, and good solar access is expected
from the upper roof. Figure 6-1 below shows the large area available for Bio-Solar
roof, a total of up to 974m2.

Figure 6-1 Roof Plan

It is anticipated many of the panels will be angled close to the horizontal. This will
allow the panels to be placed closer together, and form bigger areas of shade /
shelter providing a greater range of species with habitats.

The projected carbon savings from PV are 13.3 tonnes per year for the domestic and
25.8 tonnes per year from the commercial.

6.3 ‘Be Green’ Summary
Following the potential for incorporating ASHPs (‘Be Green’ scheme) into the ‘Be
Clean’ scheme, a summary of the estimated CO2 emissions associated with each
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stage of the energy assessment and the percentage improvement over the baseline
scheme is shown in Table 6-1 below.

Table 6-1: Estimated Baseline, Be Lean, Be Clean and Be Green Regulated CO2 Emissions

Baseline
(Tonnes CO2 p.a.)

‘Be Lean’
(Tonnes CO2 p.a.)

‘Be Clean’
(Tonnes CO2 p.a.)

‘Be Green’
(Tonnes CO2 p.a.)

Improvement
over Baseline

from ‘Be Green’
(%)

Domestic 108.9 106.6 106.6 70.8 35%

Non-domestic 93.2 87.9 87.9 60.6 35%

Site-wide Proposed
Development 202.1 194.6 194.6 131.4 35%
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7. Carbon Factors
The proposed scheme has been assessed under the current regulations. These use
an outdated carbon factor for electricity generation. The carbon factors under the
current regulations are:

· Gas 0.216 kg CO2/kWh

· Electricity 0.519 kg CO2/kWh

Figure 7-1 below, shows national grid data for carbon emissions (in grams) from
2013 to mid-2018. As can be seen the retirement of much of the coal generation
capacity, together with the increase in renewable energy generation has seen a
dramatic reduction in the carbon intensity of electricity.

Figure 7-1 Historic Real World Carbon Factors

In response to these facts, the emerging Part L methodology (SAP 10) shows a
much reduced carbon factor for electricity. SAP 10 has been published, but not yet
adopted as current regulations, and contains these up to date carbon factors:

· Gas 0.210 kg CO2/kWh

· Electricity 0.233 kg CO2/kWh

Gas is little changed, but the electricity carbon factor has reduced to 45% of the
previous value.

While heat pumps schemes such as this one are already in practice low carbon, this
change will have a large impact by allowing this to be seen in theory.

The following sections will present domestic and non-domestic emissions as already
calculated, but with the modern carbon factors applied.
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Table 7-1: SAP 10 / SAP 13 Carbon Factors

SAP 2013 SAP 10
Carbon Factors kg CO2/kWh

Electric 0.519 0.233
Gas 0.216 0.21

Table 7-2: SAP 10 / SAP 13 Baseline

SAP 2013 SAP 10
Baseline CO2 Tonnes/year

Domestic 108.9 95.4
Commercial 93.2 52.1

Total 202.1 147.4

Table 7-3: SAP 10 / SAP 13 “Be Green”

SAP 2013 SAP 10
"Be Green" CO2 Tonnes/year

Domestic 70.8 31.8
Commercial 60.6 27.2

Total 131.4 59.0

Table 7-4: SAP 10 / SAP 13 Savings

SAP 2013 SAP 10
Saving

Domestic 35% 67%
Commercial 35% 48%

Total 35% 60%

Using the modern SAP 13 carbon factors, the onsite CO2 emissions from the
domestic part is reduced from 70.8 tonnes per year to 31.8 tonnes per year. This
would result in a reduction in carbon offset payments of circa 45%.
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8. Conclusions
From the analysis presented in the previous sections, the following energy strategy
has been identified for the Proposed Development:

· Energy efficiency and passive design measures, with associated savings in
CO2 emissions of seven and a half tonnes over the baseline scheme
(equivalent to 3.7% saving over the Baseline); and

· Incorporation of ASHP units and PV panels with anticipated CO2 savings of
circa sixty three tonnes over the ‘Be Lean’ scheme (equivalent to an additional
31.3% saving over the Baseline).

In total, the current strategy offers the opportunity to reduce the regulated CO2
emissions of the Proposed Development by circa 35% over the Part L 2013 baseline
scheme.

The strategy outlined in this report including energy efficiency measures, PV and
ASHP are considered feasible at this time. A review of this strategy will be
undertaken prior to construction to take into account the rapid pace of product
innovation and development in this sector. This approach aims to capture the most
appropriate and advantageous solution at time of construction.

The tables included below and overleaf present the estimated regulated and
unregulated CO2 emissions after each stage of the Energy Hierarchy for domestic,
non-domestic elements and for the site as a whole.

Domestic

Table 8-1 CO2 Emissions after Each Stage of the Energy Hierarchy

Assessment Regulated CO2

(Tonnes p.a.)
Unregulated CO2

(Tonnes p.a.)

Building Regulations ADL A 2013 Compliant
Baseline 108.9 13.3

After passive design and energy efficiency
measures (‘be lean’) 106.6 13.3

After low carbon technologies (‘be clean’) 106.6 13.3

After renewable energy technologies (‘be green’) 70.8 13.3

Table 8-2 Estimated Regulated CO2 Savings from Each Stage of the Energy Hierarchy

Assessment
Regulated CO2 savings

(Tonnes p.a.)
Improvement

over baseline (%)

Estimated savings from ‘be lean’ 2.3 2.1%

Estimated savings from ‘be clean’ 0 0%

Estimated savings from ‘be green’ 35.84 32.9%

Total estimated cumulative CO2 emissions
over Baseline 38.1 35%

Total Target Savings 108.9 100%

Shortfall 70.8 65%
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The domestic elements of the site are required to achieve the latest zero carbon
targets while meeting a 35% CO2 reduction by on-site measures. Therefore, on the
basis of the above percentage reductions achievable on site, appropriate carbon
offset payments are expected to be required for the anticipated carbon shortfall (70.8
tonnes per annum) of the domestic units.

Non-Domestic

Table 8-3 CO2 Emissions after Each Stage of the Energy Hierarchy

Assessment
Regulated CO2

(Tonnes p.a.)
Unregulated CO2

(Tonnes p.a.)

Building Regulations ADL A 2013 Compliant
Baseline 93.2 86.4

After passive design and energy efficiency
measures (‘be lean’) 87.9 86.4

After low carbon technologies (‘be clean’) 87.9 86.4

After renewable energy technologies (‘be green’) 60.6 86.4

Table 8-4 Estimated Regulated CO2 Savings from Each Stage of the Energy Hierarchy

Assessment
Regulated CO2 savings

(Tonnes p.a.)
Improvement

over baseline (%)

Estimated savings from ‘be lean’ 5.3 5.7%

Estimated savings from ‘be clean’ 0 0%

Estimated savings from ‘be green’ 27.3 29.3%

Total estimated cumulative CO2 emissions
over Baseline 32.6 35%

Total Target Savings 32.6 35%

Shortfall - -

Site-wide

Table 8-5 CO2 Emissions after Each Stage of the Energy Hierarchy

Assessment
Regulated CO2

(Tonnes p.a.)
Unregulated CO2

(Tonnes p.a.)

Building Regulations ADL A 2013 Compliant
Baseline 202.1 99.7

After passive design and energy efficiency
measures (‘be lean’) 194.6 99.7

After low carbon technologies (‘be clean’) 194.6 99.7

After renewable energy technologies (‘be green’) 131.4 99.7
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Table 8-6 Estimated Regulated CO2 Savings from Each Stage of the Energy Hierarchy

Assessment
Regulated CO2 savings

(Tonnes p.a.)
Improvement

over baseline (%)

Estimated savings from ‘be lean’ 7.5 3.7%

Estimated savings from ‘be clean’ 0 0%

Estimated savings from ‘be green’ 63.1 31.3%

Total estimated cumulative CO2 emissions
over Baseline

70.7 35%

Figure 8-1 Estimated Regulated CO2 Savings from Each Stage of the Energy Hierarchy
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Appendix A List of drawings used for modelling purposes
The tables below include a list of drawings used for the modelling exercise.

· 17093 - KEW_ARC-Plano - PA1-04 - SITE PLAN.dwg
· 17093 - KEW_ARC-Plano - PA2-01 - OVERVIEW PLAN LEVEL GROUND.dwg
· 17093 - KEW_ARC-Plano - PA2-02 - OVERVIEW PLAN TYPICAL LEVEL 1 - 3.dwg
· 17093 - KEW_ARC-Plano - PA2-03 - OVERVIEW PLAN LEVEL 4.dwg
· 17093 - KEW_ARC-Plano - PA2-04 - OVERVIEW PLAN LEVEL 5.dwg
· 17093 - KEW_ARC-Plano - PA2-05 - OVERVIEW PLAN LEVEL ROOF.dwg
· 17093 - KEW_ARC-Plano - PA2-10 - GENERAL ARRANGEMENT- LEVEL GROUND

NORTH.dwg
· 17093 - KEW_ARC-Plano - PA2-11 - GENERAL ARRANGEMENT- LEVEL GROUND

SOUTH.dwg
· 17093 - KEW_ARC-Plano - PA2-12 - GENERAL ARRANGEMENT- LEVEL 1 NORTH.dwg
· 17093 - KEW_ARC-Plano - PA2-13 - GENERAL ARRANGEMENT- LEVEL 2-3 NORTH.dwg
· 17093 - KEW_ARC-Plano - PA2-14 - GENERAL ARRANGEMENT- LEVEL 2-3  SOUTH.dwg
· 17093 - KEW_ARC-Plano - PA2-15 - GENERAL ARRANGEMENT - LEVEL 4 NORTH.dwg
· 17093 - KEW_ARC-Plano - PA2-16 - GENERAL ARRANGEMENT- LEVEL 4  SOUTH.dwg
· 17093 - KEW_ARC-Plano - PA3-03 - PROPOSE ELEVATIONS - MELLIS AVE (WEST).dwg
· 17093 - KEW_ARC-Plano - PA3-04 - PROPOSE  ELEVATIONS - SOUTH.dwg
· 17093 - KEW_ARC-Plano - PA3-05 - PROPOSE ELEVATIONS - RIVER THAMES

(EAST).dwg
· 17093 - KEW_ARC-Plano - PA3-06 - PROPOSE  ELEVATIONS -  NORTH.dwg
· 17093-KEW_ARC-EAST-5103228.png
· 17093-KEW_ARC-NORTHPNG-5103392.png
· 17093-KEW_ARC-SOUTHAPNG-5103007.png
· 17093-KEW_ARC-WESTApng-5102851.png
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Appendix B Appraisal of Non-feasible Renewable Energy
Technologies

In line with the Mayor’s Energy Hierarchy a feasibility of renewable energy
technologies has been carried out for the Proposed Development. Overall there are
a number of constraints associated with the application of renewable energy
technologies on the site.

The following table presents a summary of the technologies considered unsuitable
for the site alongside their constraints. The technologies have been considered as:

H – High feasibility; 

M – Medium feasibility; significant issues would need to be addressed; and

L – Low feasibility; Application site not suitable to support the technology.

Technology Feasibility Comments

H M L

1. Ground Source Heat Pump
(GSHP)

a GSHP technology exploits seasonal temperature differences
between ground and air temperatures to provide heating in the
winter and air conditioning in the summer.

GSHP systems use some electricity to run the heat pump, but as
most of the energy for heating is taken from the ground, they
produce less greenhouse gas than conventional heating systems.

Pipe work is placed either horizontally or vertically in the ground.
Fluid pumped through the pipes takes up heat which is then
extracted by the heat pump and released at a higher temperature to
drive a space heating system.

A detailed geological survey, including test boreholes, would be
required to verify the suitability of ground conditions and accurately
estimate the potential capacity of GSHP scheme.

An initial assessment was carried out to assess the number of
boreholes needed, but the site was unable to meet the full needs of
the building. Ground source works best when cooling and heating
demands are balanced. By careful design, use of shading and high
quality glass the need for cooling has been eliminated in most areas
of the development.  For these reasons, an air source heat pump
has been selected, in place of ground source.
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Technology Feasibility Comments

H M L

2. Solar Hot Water (SHW)
Systems

a Active solar hot water technology uses the Sun’s energy to heat
fluid passing through a collector in an active process.

Solar hot water technologies will compete for roof space with PV,
and for thermal load with the air source heat pumps.

Therefore a solar hot water system is not proposed for the site.

3. Wind Power a Micro wind turbines can be fitted on the roof of a building (given
appropriate structural measures).

Mast-mounted wind turbines can be located in an open area away
from obstructions such as buildings and tall trees.

A report by BRE4 highlighted inherent problems and the poor
performance to date of urban micro wind installations. Both
technologies are considered marginally viable in built environments
by the majority of small wind turbine manufacturers5 due to the
relatively low (and turbulent) wind speed prevailing in an urban
environment.

Due to the relatively low wind speed and lack of suitable space in
this built environment, the use of these technologies is not
considered feasible.

4. Biomass Heating a Biomass boilers work on the principle that the combustion of wood
chip or pellets can create heat for space heating and hot water
loads.

There are several factors that disadvantage this technology,
namely:

· On-site fuel storage space requirements;
· The impact on local air quality (concerns exist over the level of

NO2 and Particulate Matter (PM10) from biomass boiler
installations particularly in Air Quality Management Areas
(AQMAs));

· Traffic movement and access arrangements for regular fuel
deliveries;

· Space requirements for storage of the wood pellets/chips; and
· Regular ash removal and maintenance requirements.

Biomass boilers are therefore not further considered for the
Proposed Development.

4 Micro wind turbine in urban environments, Richard Phillips, Paul Blackmore, Jane Anderson, Michael Clift, Antonio Aguiló-
Rullán and Steve Pester, BRE 2007 ISBN 978-1-84806-021-0.
5 A report by Poyry on behalf of Department for Energy and Climate Change concludes that a wind system of 1.5-15 kW would
require an average wind speed of 5.5 m/s to achieve circa 7% load factor.
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Appendix C Domestic Energy Calculations


































