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Executive Summary

The purpose of this Energy Statement and BREEAM Strategy is to demonstrate that the proposed addition of
a mezzanine floor in the lower-basement level of the consented development at 65-69 Holmes Road by
Designated Contractors Ltd, in the London Borough of Camden is considered sustainable, as measured
against relevant local, regional and national planning policies. The Energy Strategy has been formulated
following the London Plan Energy Hierarchy: Be Lean, Be Clean and Be Green.

The proposed addition will comprise approximately 620m?of study, social and admin areas. This Energy
Statement and BREEAM strategy is to support the separate full application for the formation of a mezzanine
floor, in the 65-69 Holmes Road student accommodation building.

The building has been registered under BREEAM New Construction 2014 (BREEAM-0062-3645) and achieved
design stage certification on 26™ September 2017. The 620m? of floor space will be included within the
existing assessment and changes will be picked up during the Post Construction assessment.

The mezzanine proposal as a stand-alone application does not exceed the threshold of a 1000m? and as such
it forms a minor application. Therefore, it will seek to achieve compliance with the Part L 2013 baseline.
However, the mezzanine level will form part of the whole 65-69 Holmes Road student accommodation
building which has been designed and constructed to achieve a 25% carbon dioxide reduction under Part L
2010. As such, the proposed mezzanine is expected to be built under Part L 2010 Building Regulations. Under
these circumstances, it is reasonable for this statement to aim towards maximising the carbon reductions, in
order to ensure that the 25% of the whole building under Part L 2010 will not be jeopardized.

Arange of energy efficiency (Be Lean) measures are proposed to enable the mezzanine addition to meet Part
L 2013 Target Emissions Rate (TER). This represents a good level of sustainable design and construction and
indicates the Applicant’s commitment to reducing energy demands of the proposed added level. The
combination of energy efficiency measures will achieve compliance with the calculated Part L (2013)
baseline.

In line with the London Plan, the feasibility of decentralised energy production as a Be Clean measure has
been carefully examined. This strategy assumes that the proposed mezzanine floor will connect to the 65-69
Holmes Road wider development’s energy centre.

The developer has confirmed that the gas CHP engine of the existing energy centre has been designed to
provide 73% of the heat demand of the site on an annual basis, with the remaining load being served by the
communal gas boilers. The combination of energy efficiency measures and the connection of the mezzanine
to the existing heat network with the CHP will enable a reduction in Regulated CO, emissions of 4.4% over
the Part L (2013) baseline.

The full spectrum of Be Green renewable energy sources has been considered. Due to the fact that the
proposed mezzanine is situated within the envelope of the existing 65-69 Holmes Road building, there is no
physical space for PV. It has been concluded that from the range of renewable technologies, only Air Source
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Heat Pumps (ASHPs) can be utilised. The benefit of increasing the Seasonal Coefficient of Performance
(SCoP) of the ASHPs for space heating, will provide further reductions and achieve a total carbon dioxide
reduction of 4.8% over Part L (2013) baseline.

The table below summarises the Regulated and Total CO, emissions for the development after on-site
measures have been applied. A 4.8% reduction over the Part L (2013) baseline case is predicted.

Summary Table - Site Wide Reduction in CO, Emissions




OVO

w HODKINSON

CONTENTS
Executive Summary 2
1. INTRODUCTION 5
2., DEVELOPMENT OVERVIEW 6
3. RELEVANT PLANNING POLICY 9
4., BREEAM STRATEGY 13
5. BUILDING REGULATIONS (2013) BASELINE 14
Methodology 14
6. BELEAN - ENERGY EFFICIENCY 15
CO, Emissions after Energy Efficiency Measures 17
7. BE CLEAN - HEATING INFASTRUCTURE 19
Connection to existing District Heating Network 19
CO, Emissions after Be Clean Measures 20
8. BE GREEN - RENEWABLE ENERGY 21
CO, Emissions after Be Green Measures 23
9. SUMMARY 24
APPENDICES 26



65-69 Holmes Road Mezzanine, Camden Energy Statement
Designated Contractors Ltd March 2019

1.1

1.2

1.3

14

INTRODUCTION

This Energy Statement and BREEAM Strategy has been prepared by Hodkinson Consultancy, a
specialist energy and environmental consultancy for planning and development, appointed by
Designated Contractors Ltd. This Statement sets out the energy strategy and BREEAM strategy for
the mezzanine addition proposed at the lower-basement level of 65-69 Holmes Road in the London
Borough of Camden.

The formulation of the energy strategy for the proposed development takes into account several
important concerns and priorities. These include:

> To address all national, regional and local planning policies and requirements applicable to this
application;

> To achieve the maximum viable reduction in carbon dioxide (CO,) emissions with an affordable
deliverable and technically appropriate strategy;

> Provision of high quality, low energy buildings that are adapted to future changes in climate;

> To minimise, to the lowest possible extent, emissions of pollutants such as oxides of nitrogen
(NOx) and particulate matter, thereby minimising the effects on local air quality.

This statement first establishes a baseline assessment of the energy demands and associated CO,
emissions for the development based on the relevant Building Regulations Part L (2013). It will then
outline the energy measures that enable this.

The building has been registered under BREEAM New Construction 2014 (BREEAM-0062-3645) and
achieved design stage certification on 26th September 2017. The BREEAM Strategy outlines why the
proposed floor space will be included within the existing assessment, accounting for any changes in
the Post Construction assessment.
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2. DEVELOPMENT OVERVIEW

Planning History

2.1

2.2

2.3

2.4

In October 2013 the 65-69 Holmes Road development was granted planning permission
(2013/7130/P).

The permission regarded the delivery of a part seven, part three-storey building (with 2 basement
levels) with 273 units (341 rooms and 439 bed spaces) of student accommodation with ancillary
facilities (sui generis), warehouse space and a coffee shop following demolition of the existing
building.

After receiving consent, applications for the variation of condition 20 followed.

The latest application that was granted consent (2017/6786/P), regarded changes to the lower
basement’s, increase in area and volume of the warehouse space and the reduction of ancillary
student space (including the gym facility).

Existing development

2.5

2.6

2.7

2.8

As per the approved scheme, the building provides 273 units (439 bed spaces) of student
accommodation and incorporates a mix of B8 warehouse space and student areas on the ground
floor, upper and lower basement.

The current approved scheme has reduced the student area in order to increase the floor space of
the warehouse space.

The consented energy strategy for the rest of the building includes energy efficiency measures with
enhanced fabric performance, low energy lighting design, low energy mechanical ventilation and
the design and operation of an energy centre to cover the heat demand through communal boilers
and a CHP engine.

The existing 65-69 Holmes Road student accommodation building has been designed and built to
achieve a 25% carbon dioxide reduction over the Part L 2010 baseline.

Site Location

2.9

2.10

The site is an L-shaped plot of land with an area of 2470m? situated off Holmes Road to the north-
west and Cathcart Street to the south-west.

As shown in Figure 1 overleaf, the proposed development site is located at 65-69 Holmes Road,
north-west of the Kentish Town West station in the London Borough of Camden.
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Development Description

2.11  To compensate for the loss in student area, a mezzanine level is proposed to provide 620m? of
supporting floor space for study/social and admin use.

2.12  The proposed development is described as follows:

“Introduction of 620sqm mezzanine level between lower and upper basement, containing a gym,
kitchen, storage, student breakout area, study rooms, meeting rooms and admin offices..

2.13  Figure 2 overleaf shows the layout of the proposed additional mezzanine floor.
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Figure 2: Proposed Mezzanine Floor Plan - Contemporary Design Solution LLP
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3. RELEVANT PLANNING POLICY

3.1

3.2

3.3

3.4

The planning policies and requirements in Figure 3 below have informed the sustainable design of
the proposed development.

National Planning Policy Framework (2019)

London Plan (2016)

London Borough of Camden

Figure 3: Relevant Planning Policy Documents

National Policy: NPPF

The revised National Planning Policy Framework (NPPF) was revised on the 19" February 2019 and
sets out the Government’s planning policies for England.

The NPPF provides a framework for achieving sustainable development, which has been
summarised as “meeting the needs of the present without compromising the ability of future
generations to meet their own needs" (Resolution 42/187 of the United National General Assembly).
At the heart of the framework is a presumption in favour of sustainable development.

The document states that the planning system has three overarching objectives which are
interdependent and need to be pursued in mutually supportive ways:

a) Aneconomic objective - to help build a strong, responsive and competitive economy, by
ensuring that sufficient land of the right types is available in the right places and at the right
time to support growth, innovation and improved productivity; and by identifying and
coordinating the provision of infrastructure;

b) Asocial objective - to support strong, vibrant and healthy communities, by ensuring that a
sufficient number and range of homes can be provided to meet the needs of present and
future generations; and by fostering a well-designed and safe built environment, with
accessible services and open spaces that reflect current and future needs and support
communities’ health, social and cultural well-being; and
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c) Anenvironmental objective - to contribute to protecting and enhancing our natural, built
and historic environment; including making effective use of land, helping to improve
biodiversity, using natural resources prudently, minimising waste and pollution, and
mitigating and adapting to climate change, including moving to a low carbon economy.

Regional Policy: The London Plan (2016)

3.5

3.6

3.7

3.8

3.9

3.10

3.11

3.12

10

The London Plan sets out an integrated economic, environmental, transport and social framework
for the development of London over the next 20 - 25 years.

The following outlines key policies set out in the London Plan which are relevant to the proposed
development and this Sustainability Statement.

Policy 5.2 - Minimising Carbon Dioxide Emissions requires development proposals to make the
fullest contribution to minimising carbon dioxide emissions in accordance with the Energy
Hierarchy: Be Lean, Be Clean and Be Green. Major developments to achieve a 40% improvement on
2010 Building Regulations. The London Plan Sustainable Design and Construction SPG (2014)
updates this target stating that the Mayor will adopt a carbon dioxide improvement target beyond
Part L 2013 of 35%.

Policy 5.3 - Sustainable Design and Construction states that the highest standards of sustainable
design and construction should be achieved in London to improve the environmental performance
of new developments. Major development should meet the minimum standards outlined in the
London Plan Supplementary Planning Guidance and this should be clearly demonstrated. The
standards include sustainable design principles such as minimising CO, emissions and avoiding
internal overheating.

Policy 5.5 - Decentralised Energy Networks states that the Mayor expects 25 per cent of the heat
and power used in London to be generated through the use of localised decentralised energy
systems by 2025. The Mayor will prioritise the development of decentralised heating and cooling
networks at the development and area wide levels, including larger scale heat transmission
networks.

Policy 5.6 - Decentralised Energy requires that all developments should evaluate the feasibility of
Combined Heat and Power (CHP) systems and examine the opportunities to extend the system
beyond the site boundary to adjacent sites.

Policy 5.7 - Renewable Energy states that within the framework of the energy hierarchy, major
development proposals should provide a reduction in expected carbon dioxide emissions through
the use of on-site renewable energy generation, where feasible.

Policy 5.8 - Innovative Energy Technologies encourages the more widespread use of innovative
energy technologies to reduce use of fossil fuels and carbon dioxide emissions.
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Policy 5.9 - Overheating and Cooling seeks to reduce the impact of the urban heat island effect,
reduce potential overheating and reduce reliance on air conditioning systems in line with the
cooling hierarchy.

Sustainable Design and Construction Supplementary Planning Guidance
(2014)

3.14

3.15

The London Plan Sustainable Design and Construction SPG was adopted in April 2014 and provides
detail and best practice guidance on how to implement the sustainable design and construction and
wider environmental sustainability London Plan policies.

The SPG provides guidance on topics such as energy efficient design; meeting carbon dioxide
reduction targets; decentralised energy; how to off-set carbon dioxide where the targets set out in
the London Plan are not met; retro-fitting measures; monitoring energy use during occupation; air
quality; resilience to flooding; urban greening; pollution control; basements and local food growing.

Local Policy: London Borough of Camden

3.16

3.17

3.18

The London Borough of Camden’s Local Plan document was adopted in July 2017. The following
policies are considered relevant to this Statement:

Policy CC1: Climate Change Mitigation - The Council will require all development to minimise the
effects of climate change and encourage all developments to meet the highest feasible
environmental standards that are financially viable during construction and occupation. The
Council will:

> Require all developments to reduce carbon dioxide emissions through following the steps in the
energy hierarchy;

> The Council will expect developments of five or more dwellings and/or more than 500 sqm of any
gross internal floor space to achieve a 20% reduction in carbon dioxide emissions from on-site
renewable energy generation (which can include sources of site related decentralised renewable
energy), unless it can be demonstrated that such provision is not feasible. The 20% reduction
should be calculated from the regulated CO, emissions of the development after all proposed
energy efficiency measures and any CO, reduction from non-renewable decentralised energy
(e.g. CHP) have been incorporated;

> Support and encourage sensitive energy efficiency improvements to existing buildings.

Policy CC2: Adapting to Climate Change - All development should adopt appropriate climate
change adaption measures such as:

11
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3.19

3.20

3.21

> Measures to reduce the impact of urban and dwelling overheating, including application of the
cooling hierarchy.

> The Council will promote and measure sustainable design and construction by:

> Ensuring development schemes demonstrate how adaptation measures and sustainable
development principles have been incorporated into the design and proposed implementation;

> Expecting non-domestic developments of 500 sqm of floorspace of above to achieve ‘Excellent’
in BREEAM assessments and encouraging zero carbon in new development from 2019.

As part of the built 65-69 Holmes Road student accommodation, the mezzanine floor will form part
of the ongoing BREEAM assessment (registration number: BREEAM-0062-3645).

The existing building has targeted and achieved a BREEAM Design Stage rating of ‘Very Good’ to
comply with Clause 2.35 in the S106 for the original application:

“Building Research Establishment Environmental Assessment Method 2008 multi-residential
assessment of the Student Accommodation obtaining at least a Very Good or Excellent or Outstanding
rating and attaining at least 60% of the credits in each of Energy and Water and 40% of the credits in
Materials categories to be carried out by a recognised independent verification body in respect of the
Property”

As a ‘Very Good rating’ has been achieved, in accordance with the original S106, ‘Excellent’ is not
applicable.

Summary of Targets

3.22

12

The development is subject the following targets:

> Hierarchy of Be Lean, Be Clean, Be Green to be followed to achieve compliance with the Part L
(2013) baseline;

> 20% reduction in carbon dioxide emissions from on-site renewable energy generation on the Be
Green step.

> BREEAM Very Good rating targeted with 60% of BREEAM credits in each of Energy and Water and
40% of the credits in Materials categories to be achieved.
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4,

4.1

4.2

4.3

4.4

4.5

BREEAM STRATEGY

In accordance with the original $106 (Clause 2.35) and Policy CC2 of Camden Local Plan, the building
is being assessed under the BREEAM Methodology.

The building has been registered under BREEAM New Construction 2014 (BREEAM-0062-3645) and
achieved design stage certification on 26" September 2017.

The 620m? of floor space that is proposed will be for study/social and admin use and as such, will be
included within the existing assessment and changes will be picked up during the Post Construction
assessment.

The BREEAM credits that would be applicable to the proposed floorspace will be:

> Life cycle impacts (Mat 01) - The same materials and finishes will be used for the proposed
floorspace so the same Green Guide ratings will apply.

> Responsible sourcing of materials (Mat 03) - The same manufacturers will be used for the
proposed floorspace so the same responsible sourcing certification will apply.

> Reduction of energy use and carbon emissions (Ene 01) - The proposed floorspace will be
included in an updated energy model, the results of which will be included in the Post
Construction assessment.

> Energy monitoring (Ene 02) - The proposed floorspace will connect to the BMS that has been
specified, which meets the requirements of BREEAM.

> Water consumption (Wat 01) - The flush volumes and flow rates of the sanitaryware to be
installed will be the same as those already installed, as a result the Wat 01 calculator tool will not
change.

It is therefore deemed applicable for the new proposed floor to be included as part of the ongoing
BREEAM assessment (registration number: BREEAM-0062-3645).

13



% HODKINSON

5. BUILDING REGULATIONS (2013) BASELINE

Methodology

5.1 This statement first establishes a baseline assessment of the energy demands and associated CO,
emissions for the proposed mezzanine based on the Part L (2013) Building Regulations baseline
case.

5.2 The report will then follow the London Plan Energy Hierarchy approach of Be Lean, Be Clean and Be
Green to enable the maximum viable reductions in Regulated and Total CO, emissions over the
calculated baseline.

5.3 The estimated annual CO, emissions have been calculated using Simplified Building Energy Model
(SBEM) methodology.

5.4 Table 1 shows the Regulated baseline CO, emissions per year. The calculations summary sheet is
presented in Appendix A and the supporting BRUKL sheets are presented in Appendices B-D.

Table 1: Part L (2013) Baseline Emissions

Building Regulations Baseline Part L (2013) - Regulated and Total CO,

Regulated CO, (kg/year)
Total CO, emissions 15,560

14
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6. BE LEAN - ENERGY EFFICIENCY

Existing Building - Restrictions

6.1

6.2

6.3

6.4

6.5

The proposed mezzanine level will be situated within the existing building of the 65-69 Holmes Road
development.

The thermal envelope is considered part of the existing consented scheme. As a result this has not
been altered for this application. The envelope however is energy efficient.

However, the fabric and air permeability details of the existing building will affect the heating and
cooling demands of the mezzanine floor.

As these elements are fixed to the existing building, this limits the improvement potential, and limits
the energy efficiency section solely on building services.

The following fabric and air-tightness details apply to the existing building:

Existing Building’s Insulation Standards

6.6

The existing building incorporates enhanced insulation in the building envelope (walls, roofs, floors
and glazing) to achieve average U-values better than those required by Part L (2010) Building
Regulations. There are likely to include:

> External wall U-value of 0.22 W/mZ.K;
> Flat roof U-value of 0.15 W/m2.K;
> Ground floor U-value of 0.15 W/mZ2.K;

> Double glazing with a U-value of 1.5 W/m?2.K and a g-value of <0.22;

Air Tightness

6.7

An air permeability of 7.0 m3/hr/m? has been targeted for the existing building, which is a good and
at the same time realistic target for this type of building.

15
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Energy Efficiency Measures

6.8 As mentioned above, there is very limited scope for fabric performance improvements due to the
existing envelope of 65-69 Holmes Road.

6.9 This leaves space only for highly efficient building services, to reduce energy consumption and
consequently maximise carbon dioxide reductions at the Be Lean step.

6.10 Itistherefore the Applicant’s intention to focus on energy efficiency measures and minimise the
end-use energy consumption associated with heating, cooling, hot water, ventilation and lighting.

6.11 The following energy efficiency measures have been proposed for the mezzanine floor:

Ventilation

6.12  Itis proposed that for the student and admin areas, ventilation will be provided by an Air Handling
Unit (AHU) that will incorporate mechanical supply and extract ventilation with a Specific Fan Power
(SFP) of <1.9 W/l/s and a Heat Recovery efficiency of 85%.

6.13  Itis envisaged that the kitchen area will be served by a separate AHU with a supply SFP of <0.9 W/l/s
and an extract SFP of <0.6 W/I/s.

6.14  Toilet and storage areas are envisaged to be served by extract fans only with an SFP of <0.3 W/l/s.
Lighting

6.15  The major energy demand within modern commercial spaces is generally lighting. Specified lighting
in these areas is envisaged to be LED (likely to require >95 lumens/circuit watt and a light output
ratio of 1).

6.16  Demand reducing lighting controls such as occupancy sensors for zones with transient occupancy
(parasitic power of <0.1 W/m?) would be beneficial, as they would allow light output to be
automatically adjusted to suit prevailing conditions.

6.17  Photoelectric daylight controls would not be appropriate for this application as there are no
windows to enable natural daylight to enter into the space.

Limiting the Risk of Summer Overheating

6.18 Dueto the fact that the proposed mezzanine does not have openings that allow for solar gains, the
SBEM software does not provide outputs on solar-gains exceedance risk.

6.19  However, due to the proposed uses of study areas, gym and admin space, that are associated with
high occupancies and high internal gains, significant heat build-up is most likely to be occurring.

16
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6.20 The absence of windows does not allow for natural ventilation, and mechanical ventilation is only
limited to providing fresh air and not adequate cooling.

6.21  Therefore, it is expected that mechanical cooling will be required.

Space Heating and Cooling
6.22  As previously mentioned, it is expected that there will be a considerable cooling demand.
6.23  ltisenvisaged that the cooling demand will be addressed by ASHPs.

6.24  Due to the cooling provision, it is reasonable that any heating requirements of these spaces will be
addressed by the ASHPs as well.

6.25  ASHPs are a renewable technology and therefore some of the benefit is to be realised in the Be
Green section of this report.

6.26  Heat pumps which achieve the standard SBEM SCoP value of 2.5 have been used to calculate the
associated emissions at the Be Lean stage of this assessment.

6.27  The cooling performance standard for the heat pumps require an Energy Efficiency Ratio (EER) and a
Seasonal Energy Efficiency Ratio (SEER) of 6 and 7.5 respectively.

6.28 Table 2 below shows the cooling demand calculated using the SBEM software.

Table 2: Cooling Demand - Area Weighted

Cooling Demand (MJ/m?)

Hot Water

6.29  For the Be Lean case, a gas boiler covering 100% of the hot water demand has been used, targeting
an efficiency of >95%.

CO, Emissions after Energy Efficiency Measures

6.30 Table 3 overleaf describes the energy demand for the development, based on the Building
Regulations methodology.

17
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Table 3: Energy Demand for Development after Demand Redution Measures

Energy Demand for Site by Building Use
Site-wide

Energy demand use
MWh/yr

-

6.31  Table 4 outlines the CO, emissions following the inclusion of the above Energy Efficiency measures.
It can be seen that the Building Regulations baseline has been met just by applying these measures
alone.

Table 4: CO; Reduction after Energy Efficiency Measures

CO, Emissions following Be Lean Measures Regulated CO, (kg/yr)

Part L2A (2013) Baseline 15,560
15,560
0.0%

18
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7. BE CLEAN - HEATING INFASTRUCTURE

7.1

In line with Policy 5.6 of the London Plan, the feasibility of community energy networks has been
evaluated. This is the next step in the Energy Hierarchy after Be Lean. London Plan outlines the
following order of preference:

> Connection to area wide heat networks;
> Communal heating system;

> Individual heating system.

Connection to existing District Heating Network

7.2

7.3

7.4

Due to the cooling demand that was explained in Section 5.20, space heating is reasonable to be
provided via ASHPs.

However, from the Be Lean step of this energy statement, a gas boiler has been used to address the
associated Domestic Hot Water (DHW) demand.

The 65-69 Holmes Road student accommodation development has a site-wide Energy Centre
planned, which will utilise a CHP and back-up boilers.

Development’s Energy Centre

7.5

7.6

7.7

7.8

7.9

7.10

The planned energy centre is designed to provide 73% of the total annual heat demand of the site
through the CHP.

The specified CHP engine has a thermal efficiency of >41.5%, a heat to power ratio of 1.62 and a size
of 81kWth.

The remaining 30% of the load accommodates peak demands, as this tends to fluctuate in a way the
base load does not, it is more appropriately met through gas boilers.

These will be installed in the Energy Centre to satisfy the peak demands in heat.

The developer has confirmed that the installed gas boilers will have an efficiency of 95% as per the
Be Lean case.

It has been confirmed by the developer that the mezzanine floor will connect to the site-wide heat
network to address its hot water demand.

19
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7.11  Inline with the heat hierarchy, connection to an existing area-wide heat network will take place.

7.12  Assuch, further assessment is not required for this step of the energy hierarchy.

CO, Emissions after Be Clean Measures

7.13  Following the connection of the proposed mezzanine to the site-wide CHP heat network, the
reductions in CO, emissions over the Be Lean measures are estimated in Table 5 below.

Table 5: CO; emissions following Be Clean measures

CO, Emissions following Be Clean Measures Regulated CO, (kg/yr)

Be Lean Measures

Be Clean Measures
Improvement %

20
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8. BE GREEN - RENEWABLE ENERGY

8.1

8.2

8.3

8.4

8.5

The final part of the London Plan Energy Hierarchy is be Green which examines the feasibility of
renewable energy technologies.

Camden council, requires a 20% reduction in CO, emissions to be achieved by renewable energy
measures.

In line with the Energy Hierarchy, an assessment of the feasibility of renewable energy technologies
is undertaken and presented in this section. Further information on renewable technologies can also
be found in Appendix E.

A feasibility study table of the technologies that have been considered is provided in Appendix F.

The energy strategy of the consented 65-69 Holmes Road building has already considered the
application of alternative technologies.

Biomass Boiler

8.6

8.7

8.8

Biomass boilers generate heat on a renewable basis as they are run on biomass fuel which is carbon
neutral.

In line with the energy hierarchy, the proposed development will connect to the Energy Centre
which is designed to utilise gas boilers and a CHP engine, which remains preferable.

As there is no control over the heat generation technology, a biomass boiler cannot be selected.

Air and Ground Source Heat Pumps

8.9

8.10

8.11

8.12

Whilst reducing energy significantly, heat pumps replace gas as the heating fuel with electricity,
which is more carbon intensive. Electricity is also a more expensive fuel than gas, so energy bills are
not necessarily reduced by heat pumps as much as by other technologies.

Ground Source Heat Pumps (GSHPs) are able to provide substantial reductions in energy. However,
they are generally limited to sites with large amount of available ground space. The proposed
development is situated within the 65-69 Holmes Road development. As such, ground space is
occupied by a building that does not incorporate any GSHP technologies and has therefore been
disregarded. ASHPs are more economical alternative to GSHPs as they do not require ground works.

Air Source Heat Pumps (ASHPs) have been specified to provide space heating and cooling.

To realise the benefit of the ASHPs in the Be Green step, the Seasonal Coefficient of Performance
(SCoP) has been increased from the SBEM standard figure of 2.5 to 3.9.

21
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Micro Wind Turbines

8.13

8.14

8.15

Small rooftop wind turbines are designed to generate electricity from the wind.

Urban rooftop wind turbines do not generally perform sufficiently well to warrant their installation,
due to the low and turbulent wind conditions present. They are therefore likely to remain technically
unfeasible.

It has therefore been concluded that wind turbines are not a suitable technology for this site.

Solar Thermal (Hot Water) Panels

8.16

8.17

8.18

8.19

Solar thermal panels use the sun’s radiant heat to generate hot water. Due to the seasonality of
solar radiation, solar thermal panels can provide up to ~60% of a dwellings hot water demand, with
the remainder being provided as top-up by the conventional heating system. They are a robust
technology that provides substantial benefits to residents in terms of ‘free’ energy.

Solar thermal panels are generally installed on the roofs of developments, with panels facing as
close to south as possible to maximise their efficiency.

As the proposed mezzanine is located within the 65-69 Holmes Road building, there is no physical
roof space to accommodate Solar Thermal Panels to serve the mezzanine floor specifically.
Additionally, solar thermal panels would conflict with the CHP technology.

Therefore, Solar Thermal Panels have not been specified.

Photovoltaic (PV) Panels

8.20

8.21

8.22

8.23

8.24

8.25
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Unlike solar thermal panels, PV panels are not constrained by the hot water demand.
PV panels are good at enabling substantial reductions in CO,emissions as a result.

However, as mentioned above, there is no physical roof space available to accommodate PV panels
specifically for the mezzanine floor.

The only available roof space is on the top floors of the part three part seven-storey building.

Therefore it is technically not feasible to connect the mezzanine floor to PV, as the panels would be
feeding landlord areas associated with the whole building and not the mezzanine floor.

As such, PV panels have not been selected as they do not present a feasible option.
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CO, Emissions after Be Green Measures

8.26

8.27

8.28

8.29

8.30

8.31

8.32

As demonstrated in this section, PV panels are not a feasible technology for this application, as there
is no physical space to accommodate the technology.

The mezzanine floor is situated within the existing 65-69 Holmes Road student accommodation
building.

The only feasible technology that can be utilised and has been proposed for the mezzanine floor are
ASHPs.

The benefit that is realised by the ASHPs providing space heating is an additional 0.4% carbon
dioxide reduction over the Be Clean case and a total final reduction of 4.8% over the Part L 2013
baseline.

As such, it is demonstrated that the 20% of carbon reduction requirement through renewables is not
feasible.

However, by following the energy hierarchy of Be Lean, Be Clean and Be Green, the Part L (2013)
baseline has been achieved and exceeded, whereas the planning requirement is to only achieve
compliance with the baseline.

Table 6 outlines the savings from the selected renewable energy sources for the development.
Table 6: CO. emissions following Be Green measures

CO, Emissions following Be Green Regulated CO, (kg/yr)
Measures

Be Clean Measures

Be Green Measures
Improvement %
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9.1

9.2

9.3

9.4

9.5

9.6

9.7
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SUMMARY

The purpose of this Energy Statement and BREEAM Strategy is to demonstrate that the proposed
addition of a mezzanine floor in the lower-basement level of the consented development at 65-69
Holmes Road by Designated Contractors Ltd, in the London Borough of Camden is considered
sustainable, as measured against relevant local, regional and national planning policies. The Energy
Strategy has been formulated following the London Plan Energy Hierarchy: Be Lean, Be Clean and
Be Green.

The proposed addition will comprise approximately 620m2 of study, social and admin areas. This
Energy Statement and BREEAM strategy is to support the separate full application for the formation
of a mezzanine floor, in the 65-69 Holmes Road student accommodation building.

The building has been registered under BREEAM New Construction 2014 (BREEAM-0062-3645) and
achieved ‘Very Good’ Design Stage certification on 26th September 2017 in accordance with the
original S106 (Clause 2.35). The 620m? of floor space that is proposed will be for study/social and
admin use and as such, will be included within the existing assessment and will be assessed during
the Post Construction assessment.

The mezzanine proposal as a stand-alone application does not exceed the threshold of a 1000m?
and as such it forms a minor application. Therefore, it will seek to achieve compliance with the Part
L 2013 baseline. However, the mezzanine level will form part of the whole 65-69 Holmes Road
student accommodation building which has been designed and constructed to achieve a 25%
carbon dioxide reduction under Part L 2010. As such, the proposed mezzanine is expected to be built
under Part L 2010 Building Regulations. Under these circumstances, it is reasonable for this
statement to aim towards maximising the carbon reductions, in order to ensure that the 25% of the
whole building under Part L 2010 will not be jeopardized.

Arange of energy efficiency (Be Lean) measures are proposed to enable the mezzanine addition to
meet Part L 2013 Target Emissions Rate (TER). This represents a good level of sustainable design and
construction and indicates the Applicant’s commitment to reducing energy demands of the
proposed added level. The combination of energy efficiency measures will achieve compliance with
the calculated Part L (2013) baseline.

In line with the London Plan, the feasibility of decentralised energy production as a Be Clean
measure has been carefully examined. This strategy assumes that the proposed mezzanine floor will
connect to the 65-69 Holmes Road wider development’s energy centre.

The developer has confirmed that the gas CHP engine of the existing energy centre has been
designed to provide 73% of the heat demand of the site on an annual basis, with the remaining load
being served by the communal gas boilers. The combination of energy efficiency measures and the
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connection of the mezzanine to the existing heat network with the CHP will enable a reduction in
Regulated CO, emissions of 4.4% over the Part L (2013) baseline.

9.8 The full spectrum of Be Green renewable energy sources has been considered. Due to the fact that
the proposed mezzanine is situated within the envelope of the existing 65-69 Holmes Road building,
there is no physical space for PV. It has been concluded that from the range of renewable
technologies, only Air Source Heat Pumps (ASHPs) can be utilised. The benefit of increasing the
Seasonal Coefficient of Performance (SCoP) of the ASHPs for space heating, will provide further
reductions and achieve a total carbon dioxide reduction of 4.8% over Part L (2013) baseline.

9.9 The table below summarises the Regulated and Total CO, emissions for the development after on-
site measures have been applied. A 4.8% reduction over the Part L (2013) baseline case is predicted.

Summary Table - Site Wide Reduction in CO, Emissions
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Appendix A

Building Regulations Be Lean, Be Clean and Be Green
Calculations



65-69 Holmes Road Mezzanine Floor Energy Calculations

Be Lean Energy Calculations
SAP | SBEM Outputs per Unit

Energy (kWh/yr) Regulated CO2 (kg/m2/yr) Total CO2 (kg/m2/yr)
Unit T Test Unit Locati I
nit Type est Unit Location SpaFe Cooling Hot Water Regula.ted Unregulated APpllances & TER BER TER DER/BER
Heating Electrical Cooking
Multi-residential 0 0.51 6.12 12.67 37.57 66.09 25.10 25.10 59.40 59.40
Energy Demands & CO2 Emissions
Energy (kWh/yr) Regulated CO2 (kg/yr) Total CO2 (kg/m2/yr)
Unit T Unit Ar 2) No. Units j
nit Type nit Area (m2) 0. Uni Spalce Cooling Hot Water Regulalted Unregulated APpllances& TER BER TER DER/BER
Heating Electrical Cooking
Multi-residential 620 1 316 3,794 7,855 23,293 40,976 15,562 15,562 28 8
TOTAL 316 3,794 7,855 23,293 40,976 15,562 15,562 36,828 36,828
Area Weighted Average 25.10 25.10 59.40 59.40

Improvement over Target (Apartments)

0.0%

0.0%

Be Clean Energy Calculations

SAP | SBEM Outputs per Unit

Energy (kWh/yr)

Regulated CO2 (kg/m2/yr)

Total CO2 (kg/m2/yr)

Unit Type Test Unit Location i
e ' ! SPaCe | Cooling | Hotwater | cBulated Unregulated Appliances & TER BER TER DER/BER
Heating Electrical Cooking
Multi-residential Mid Basement 0.51 6.12 19.67 32.51 66.09 25.10 24.00 59.40 58.30

Energy Demands & CO2 Emissions

Energy (kWh/yr) Regulated CO2 (kg/yr) Total CO2 (kg/m2/yr)
Unit Type Unit Area (m2)  |No. Units Spalce Cooling Hot Water Regulalted Unregulated APpliances& TER BER TER DER/BER
Heating Electrical Cooking
Multi-residential 620 1 316 3794 12195 20156 40976 15562 14880 28 36,146
TOTAL 316 3,794 12,195 20,156 40,976 15,562 14,880 36,828 36,146
Area Weighted Average 25 24 59 58
Improvement over Target (Apartments) 4.4% 1.9%

Be Green Energy Calculations

SAP [ SBEM Outputs per Unit

Energy (kWh/yr) Regulated CO2 (kg/m2/yr) Total CO2 (kg/m2/yr)
Unit Type Test Unit Location i
it Typ i i Spaf:e Cooling Hot Water Regula.ted Unregulated APpllances & TER BER TER DER/BER
Heating Electrical Cooking
Multi-residential Mid Basement 0.33 6.12 19.67 32.51 66.09 25.10 23.90 59.40 58.20
Energy Demands & CO2 Emissions
Energy (kWh/yr) Regulated CO2 (kg/yr) Total CO2 (kg/m2/yr)
Unit Type Unit Area (m2] No. Units i
it Typ i (m2) i Spaf:e Cooling Hot Water Regula.ted Unregulated APpllances & TER BER TER DER/BER
Heating Electrical Cooking
Multi-residential 620 1 205 3794 12195 20156 40976 15,562 14,818 36, 36,084
TOTAL 205 3,794 12,195 20,156 40,976 15,562 14,818 36,828 36,084
Area Weighted Average 25 24 59 58
Improvement over Target (Apartments) 4.8% 2.0%
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Appendix B
Be Lean SBEM BRUKL



BRUKL Output Document @ HM Government

Compliance with England Building Regulations Part L 2013

Project name

Holmes Road Student hall As designed

Date: Thu Feb 21 11:20:37 2019

Administrative information

Building Details Owner Details
Address: 65-69 Holmes Road, London, NW5 3AU Name:
Telephone number:
Certification tool Address: ,,

Calculation engine: SBEM

Calculation engine version: v5.4.b.0 Certifier details

Interface to calculation engine: DesignBuilder SBEM Name: Donald Sinclair

Telephone number:

Address: The Heights 59-65 Lowlands Road Harrow,
BRUKL compliance check version: v5.4.b.0 London, HA1 3AW

Interface to calculation engine version: v5.4.0

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

CO, emission rate from the notional building, kgCO./m*.annum 25.1

Target CO, emission rate (TER), kgCO,/m?.annum 25.1

Building CO, emission rate (BER), kgCO,/m?.annum 25.1

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

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

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

achieve reasonable overall standards of energy efficiency

Values which do not achieve the standards in the Non-Domestic Building Services Compliance Guide and Part L are
displayed in red.

Building fabric

Element Ua-Limit | Uacac | Uicac | Surface where the maximum value occurs*
Wall** 0.35 | 0.22 |0.22 | Mezzanine - Stairs 1_W_10

Floor 0.25 |- - "No heat loss floors"

Roof 0.25 |- - "No heat loss roofs"

Windows***, roof windows, and rooflights | 2.2 - - "No external windows/rooflights"

Personnel doors 2.2 - - "No external personnel doors"

Vehicle access & similar large doors 15 - - "No external vehicle access doors"

High usage entrance doors 3.5 - - "No external high usage entrance doors"
Ua-Limit = Limiting area-weighted average U-values [W/(m°K)]

Uacac = Calculated area-weighted average U-values [W/(m?K)] Ui-cac = Calculated maximum individual element U-values [W/(n¥K)]

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

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

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

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

Air Permeability Worst acceptable standard | This building
ms3/(h.m?) at 50 Pa 10 0
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Building services

The standard values listed below are minimum values for efficiencies and maximum values for SFPs. Refer to the
Non-Domestic Building Services Compliance Guide for details.

Whole building lighting automatic monitoring & targeting with alarms for out-of-range values

NO

Whole building electric power factor achieved by power factor correction

>0.95

1- VRF with Ventilation

Heating efficiency

Cooling efficiency

Radiant efficiency

SFP [W/(I/s)]

HR efficiency

This system 2.5

6 -

Standard value | 2.5%

N/A

N/A

N/A N/A

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

* Standard shown is for all types >12 kW output, except absorption and gas engine heat pumps. For types <=12 kW output, refer to EN 14825

for limiting standards.

1- Project DHW

Water heating efficiency

Storage loss factor [kWh/litre per day]

This building Hot water provided by HVAC system 0
Standard value N/A N/A
1-CHP 1
CHPQA quality index CHP electrical efficiency
This building 110 0.31
Standard value Not provided N/A

Local mechanical ventilation, exhaust, and terminal units

ID | System type in Non-domestic Building Services Compliance Guide
A Local supply or extract ventilation units serving a single area
B Zonal supply system where the fan is remote from the zone
C | Zonal extract system where the fan is remote from the zone
D | Zonal supply and extract ventilation units serving a single room or zone with heating and heat recovery
E Local supply and extract ventilation system serving a single area with heating and heat recovery
F Other local ventilation units
G | Fan-assisted terminal VAV unit
H Fan coil units
I Zonal extract system where the fan is remote from the zone with grease filter
Zone name SFP [W/(I/s)] .
HR efficiency
ID of system type | A B C D E F G H I
Standard value | 0.3 1.1 |05 |19 |16 |05 (1.1 [05 |1 Zone | Standard
Mezzanine - Stairs 1 - - - - - - - - - N/A
Mezzanine - WC - 03 |- - - - - - - N/A
Mezzanine - Study rooms - - 19 |- - - - - 0.85 |05
Mezzanine - Stairs 2 - - - - - - - - - N/A
Mezzanine - Breakout area - - 19 |- - - - - 0.85 |05
Mezzanine - Admin - - 1.9 |- - - - - 0.85 |05
Mezzanine - Gym - - 19 |- - - - - 0.85 | 0.5
Mezzanine - Kitchen 09 |- - - - - - 06 |- N/A
Mezzanine - Circulation - - - - - - - - - N/A
Mezzanine - Storage room - - - - - - - - - N/A
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Zone name SFP [W/(I/s)] .
HR efficiency
ID of system type | A B C D E F G H

Standard value (0.3 |11 |05 (19 (16 |05 |11 |05 |1 Zone | Standard

Mezzanine - Stairs - - - - - - - - - N/A
General lighting and display lighting Luminous efficacy [Im/W]
Zone name Luminaire | Lamp | Display lamp |General lighting [W]
Standard value | 60 60 22

Mezzanine - Stairs 1 - 95 - 33
Mezzanine - WC - 95 - 63
Mezzanine - Study rooms 95 - - 671
Mezzanine - Stairs 2 - 95 - 41
Mezzanine - Breakout area - 95 - 1544
Mezzanine - Admin 95 - - 665
Mezzanine - Gym - 95 - 378
Mezzanine - Kitchen - 95 - 104
Mezzanine - Circulation - 95 - 71
Mezzanine - Storage room 95 - - 29
Mezzanine - Stairs - 95 - 50

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

to limit solar gains

Zone Solar gain limit exceeded? (%) | Internal blinds used?
Mezzanine - Stairs 1 N/A N/A
Mezzanine - WC N/A N/A
Mezzanine - Study rooms N/A N/A
Mezzanine - Stairs 2 N/A N/A
Mezzanine - Breakout area N/A N/A
Mezzanine - Admin N/A N/A
Mezzanine - Gym N/A N/A
Mezzanine - Kitchen N/A N/A
Mezzanine - Circulation N/A N/A
Mezzanine - Storage room N/A N/A
Mezzanine - Stairs N/A N/A

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

calculated BER

Separate submission

Criterion 5: The necessary provisions for enabling energy-efficient operation of the

building should be in place

Separate submission
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EPBD (Recast): Consideration of alternative energy systems

Were alternative energy systems considered and analysed as part of the design process? NO
Is evidence of such assessment available as a separate submission? NO
Are any such measures included in the proposed design? NO
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Technical Data Sheet (Actual vs. Notional Building)

Building Global Parameters Building Use

Actual Notional % Area Building Type

Area [m?] 759.2 759.2 A1/A2 Retail/Financial and Professional services
External area [m2] 140.9 140.9 A3/A4/A5 Restaurants and Cafes/Drinking Est./Takeaways
B1 Offices and Workshop businesses

Weather LON LON B2 to B7 General Industrial and Special Industrial Groups
Infiltration [m¥hm*@ 50Pa] 0 0 B8 Storage or Distribution
Average conductance [W/K] 31 36.63 C1 Hotels
Average U-value [\N/mZK] 0.22 0.26 Cc2 ReS{dentl.aI Instltytlo.ns: Hosplt.als an.d Care Homes
Alpha value* [%] 24.86 13.49 79 c2 Res.ldentlal In;tltgtlons: Res@gntlal schools

: : C2 Residential Institutions: Universities and colleges
* Percentage of the building's average heat transfer coefficient which is due to thermal bridging C2A Secure Residential Institutions

Residential spaces

D1 Non-residential Institutions: Community/Day Centre

D1 Non-residential Institutions: Libraries, Museums, and Galleries
D1 Non-residential Institutions: Education

D1 Non-residential Institutions: Primary Health Care Building

D1 Non-residential Institutions: Crown and County Courts

D2 General Assembly and Leisure, Night Clubs, and Theatres
Others: Passenger terminals

Others: Emergency services

Others: Miscellaneous 24hr activities

Others: Car Parks 24 hrs

Others: Stand alone utility block

N
iy

Energy Consumption by End Use [kWh/m?]

Actual Notional

Heating 0.51 0.37
Cooling 6.12 12.22
Auxiliary 24.43 12.9
Lighting 13.14 18.61
Hot water 12.67 13
Equipment* 66.09 66.09
TOTAL** 56.88 57.1

* Energy used by equipment does not count towards the total for consumption or calculating emissions.
** Total is net of any electrical energy displaced by CHP generators, if applicable.

Energy Production by Technology [kWh/m?]

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

Energy & CO, Emissions Summary

Actual Notional
Heating + cooling demand [MJ/m’] = 127.99 161.63
Primary energy* [KWh/n'] 147.79 147.85
Total emissions [kg/m’] 25.1 25.1

* Primary energy is net of any electrical energy displaced by CHP generators, if applicable.
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HVAC Systems Performance

System Type Heat dem | Cool dem | Heat con | Cool con | Aux con | Heat Cool Heat gen | Cool gen
MJ/m2 MJ/m2 kWh/m2 | kWh/m2 [kWh/m2 | SSEEF SSEER SEFF SEER

[ST] Split or multi-split system, [HS] Heat pump (electric): air source, [HFT] Electricity, [CFT] Electricity
Actual 4.5 123.4 0.5 6.1 24.4 2.45 5.61 2.5 7.5
Notional |3.3 158.4 0.4 12.2 12.9 2.43 3.6 -

Heat dem [MJ/m2] = Heating energy demand

Cool dem [MJ/m2] = Cooling energy demand
Heat con [kWh/m2] = Heating energy consumption
Cool con [kWh/m2] = Cooling energy consumption
Aux con [kWh/m2] = Auxiliary energy consumption

Heat SSEFF = Heating system seasonal efficiency (for notional building, value depends on activity glazing class)
Cool SSEER = Cooling system seasonal energy efficiency ratio

Heat gen SSEFF = Heating generator seasonal efficiency

Cool gen SSEER = Cooling generator seasonal energy efficiency ratio

ST = System type

HS = Heat source

HFT = Heating fuel type

CFT = Cooling fuel type
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Key Features

The Building Control Body is advised to give particular attention to items whose specifications are better than typically

expected.
Building fabric

Element Uityp | Uimin | Surface where the minimum value occurs*
Wall 0.23 | 0.22 | Mezzanine - Stairs 1_W_10

Floor 0.2 - "No heat loss floors"

Roof 0.15 |- "No heat loss roofs"

Windows, roof windows, and rooflights 15 - "No external windows/rooflights"

Personnel doors 15 - "No external personnel doors"

Vehicle access & similar large doors 15 - "No external vehicle access doors"

High usage entrance doors 15 - "No external high usage entrance doors"

Uityp = Typical individual element U-values [W/(m°K)]
* There might be more than one surface where the minimum U-value occurs.

Uivin = Minimum individual element U-values [W/(m°K)]

Air Permeability Typical value

This building

m3/(h.m? at 50 Pa 5

0
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BRUKL Output Document @ HM Government

Compliance with England Building Regulations Part L 2013

Project name

Holmes Road Student hall As designed

Date: Thu Feb 21 11:23:49 2019

Administrative information

Building Details Owner Details
Address: 65-69 Holmes Road, London, NW5 3AU Name:
Telephone number:
Certification tool Address: ,,

Calculation engine: SBEM

Calculation engine version: v5.4.b.0 Certifier details

Interface to calculation engine: DesignBuilder SBEM Name: Donald Sinclair

Telephone number:

Address: The Heights 59-65 Lowlands Road Harrow,
BRUKL compliance check version: v5.4.b.0 London, HA1 3AW

Interface to calculation engine version: v5.4.0

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

CO, emission rate from the notional building, kgCO./m*.annum 25.1

Target CO, emission rate (TER), kgCO,/m?.annum 25.1

Building CO, emission rate (BER), kgCO,/m?.annum 24

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

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

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

achieve reasonable overall standards of energy efficiency

Values which do not achieve the standards in the Non-Domestic Building Services Compliance Guide and Part L are
displayed in red.

Building fabric

Element Ua-Limit | Uacac | Uicac | Surface where the maximum value occurs*
Wall** 0.35 | 0.22 |0.22 | Mezzanine - Stairs 1_W_10

Floor 0.25 |- - "No heat loss floors"

Roof 0.25 |- - "No heat loss roofs"

Windows***, roof windows, and rooflights | 2.2 - - "No external windows/rooflights"

Personnel doors 2.2 - - "No external personnel doors"

Vehicle access & similar large doors 15 - - "No external vehicle access doors"

High usage entrance doors 3.5 - - "No external high usage entrance doors"
Ua-Limit = Limiting area-weighted average U-values [W/(m°K)]

Uacac = Calculated area-weighted average U-values [W/(m?K)] Ui-cac = Calculated maximum individual element U-values [W/(n¥K)]

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

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

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

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

Air Permeability Worst acceptable standard | This building
ms3/(h.m?) at 50 Pa 10 0
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Building services

The standard values listed below are minimum values for efficiencies and maximum values for SFPs. Refer to the
Non-Domestic Building Services Compliance Guide for details.

Whole building lighting automatic monitoring & targeting with alarms for out-of-range values

NO

Whole building electric power factor achieved by power factor correction

>0.95

1- VRF with Ventilation

Heating efficiency

Cooling efficiency

Radiant efficiency

SFP [W/(I/s)]

HR efficiency

This system 2.5

6 -

Standard value | 2.5%

N/A

N/A

N/A N/A

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

* Standard shown is for all types >12 kW output, except absorption and gas engine heat pumps. For types <=12 kW output, refer to EN 14825

for limiting standards.

1- Project DHW

Water heating efficiency

Storage loss factor [kWh/litre per day]

This building Hot water provided by HVAC system 0
Standard value N/A N/A
1-CHP 1
CHPQA quality index CHP electrical efficiency
This building 110 0.31
Standard value 105 0.2

Local mechanical ventilation, exhaust, and terminal units

ID | System type in Non-domestic Building Services Compliance Guide
A Local supply or extract ventilation units serving a single area
B Zonal supply system where the fan is remote from the zone
C | Zonal extract system where the fan is remote from the zone
D | Zonal supply and extract ventilation units serving a single room or zone with heating and heat recovery
E Local supply and extract ventilation system serving a single area with heating and heat recovery
F Other local ventilation units
G | Fan-assisted terminal VAV unit
H Fan coil units
I Zonal extract system where the fan is remote from the zone with grease filter
Zone name SFP [W/(I/s)] .
HR efficiency
ID of system type | A B C D E F G H I
Standard value | 0.3 1.1 |05 |19 |16 |05 (1.1 [05 |1 Zone | Standard
Mezzanine - Stairs 1 - - - - - - - - - N/A
Mezzanine - WC - 03 |- - - - - - - N/A
Mezzanine - Study rooms - - 19 |- - - - - 0.85 |05
Mezzanine - Stairs 2 - - - - - - - - - N/A
Mezzanine - Breakout area - - 19 |- - - - - 0.85 |05
Mezzanine - Admin - - 1.9 |- - - - - 0.85 |05
Mezzanine - Gym - - 19 |- - - - - 0.85 | 0.5
Mezzanine - Kitchen 09 |- - - - - - 06 |- N/A
Mezzanine - Circulation - - - - - - - - - N/A
Mezzanine - Storage room - - - - - - - - - N/A
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Zone name SFP [W/(I/s)] .
HR efficiency
ID of system type | A B C D E F G H

Standard value (0.3 |11 |05 (19 (16 |05 |11 |05 |1 Zone | Standard

Mezzanine - Stairs - - - - - - - - - N/A
General lighting and display lighting Luminous efficacy [Im/W]
Zone name Luminaire | Lamp | Display lamp |General lighting [W]
Standard value | 60 60 22

Mezzanine - Stairs 1 - 95 - 33
Mezzanine - WC - 95 - 63
Mezzanine - Study rooms 95 - - 671
Mezzanine - Stairs 2 - 95 - 41
Mezzanine - Breakout area - 95 - 1544
Mezzanine - Admin 95 - - 665
Mezzanine - Gym - 95 - 378
Mezzanine - Kitchen - 95 - 104
Mezzanine - Circulation - 95 - 71
Mezzanine - Storage room 95 - - 29
Mezzanine - Stairs - 95 - 50

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

to limit solar gains

Zone Solar gain limit exceeded? (%) | Internal blinds used?
Mezzanine - Stairs 1 N/A N/A
Mezzanine - WC N/A N/A
Mezzanine - Study rooms N/A N/A
Mezzanine - Stairs 2 N/A N/A
Mezzanine - Breakout area N/A N/A
Mezzanine - Admin N/A N/A
Mezzanine - Gym N/A N/A
Mezzanine - Kitchen N/A N/A
Mezzanine - Circulation N/A N/A
Mezzanine - Storage room N/A N/A
Mezzanine - Stairs N/A N/A

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

calculated BER

Separate submission

Criterion 5: The necessary provisions for enabling energy-efficient operation of the

building should be in place

Separate submission
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EPBD (Recast): Consideration of alternative energy systems

Were alternative energy systems considered and analysed as part of the design process? NO
Is evidence of such assessment available as a separate submission? NO
Are any such measures included in the proposed design? NO
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Technical Data Sheet (Actual vs. Notional Building)

Building Global Parameters Building Use

Actual Notional % Area Building Type

Area [m?] 759.2 759.2 A1/A2 Retail/Financial and Professional services
External area [m2] 140.9 140.9 A3/A4/A5 Restaurants and Cafes/Drinking Est./Takeaways
B1 Offices and Workshop businesses

Weather LON LON B2 to B7 General Industrial and Special Industrial Groups
Infiltration [m¥hm*@ 50Pa] 0 0 B8 Storage or Distribution
Average conductance [W/K] 31 36.63 C1 Hotels
Average U-value [\N/mZK] 0.22 0.26 Cc2 ReS{dentl.aI Instltytlo.ns: Hosplt.als an.d Care Homes
Alpha value* [%] 24.86 13.49 79 c2 Res.ldentlal In;tltgtlons: Res@gntlal schools

: : C2 Residential Institutions: Universities and colleges
* Percentage of the building's average heat transfer coefficient which is due to thermal bridging C2A Secure Residential Institutions

Residential spaces

D1 Non-residential Institutions: Community/Day Centre

D1 Non-residential Institutions: Libraries, Museums, and Galleries
D1 Non-residential Institutions: Education

D1 Non-residential Institutions: Primary Health Care Building

D1 Non-residential Institutions: Crown and County Courts

D2 General Assembly and Leisure, Night Clubs, and Theatres
Others: Passenger terminals

Others: Emergency services

Others: Miscellaneous 24hr activities

Others: Car Parks 24 hrs

Others: Stand alone utility block

N
iy

Energy Consumption by End Use [kWh/m?]

Actual Notional

Heating 0.51 0.37
Cooling 6.12 12.22
Auxiliary 24.43 12.9
Lighting 13.14 18.61
Hot water 19.67 13
Equipment* 66.09 66.09
TOTAL** 58.81 57.1

* Energy used by equipment does not count towards the total for consumption or calculating emissions.
** Total is net of any electrical energy displaced by CHP generators, if applicable.

Energy Production by Technology [kWh/m?]

Actual Notional
Photovoltaic systems 0 0
Wind turbines 0 0
CHP generators 5.06 0
Solar thermal systems 0 0

Energy & CO, Emissions Summary

Actual Notional
Heating + cooling demand [MJ/m’] = 127.99 161.63
Primary energy* [KWh/n'] 140.78 147.85
Total emissions [kg/m’] 24 25.1

* Primary energy is net of any electrical energy displaced by CHP generators, if applicable.

Page 5 of 7



HVAC Systems Performance

System Type Heat dem | Cool dem | Heat con | Cool con | Aux con | Heat Cool Heat gen | Cool gen
MJ/m2 MJ/m2 kWh/m2 | kWh/m2 [kWh/m2 | SSEEF SSEER SEFF SEER

[ST] Split or multi-split system, [HS] Heat pump (electric): air source, [HFT] Electricity, [CFT] Electricity
Actual 4.5 123.4 0.5 6.1 24.4 2.45 5.61 2.5 7.5
Notional |3.3 158.4 0.4 12.2 12.9 2.43 3.6 -

Heat dem [MJ/m2] = Heating energy demand

Cool dem [MJ/m2] = Cooling energy demand
Heat con [kWh/m2] = Heating energy consumption
Cool con [kWh/m2] = Cooling energy consumption
Aux con [kWh/m2] = Auxiliary energy consumption

Heat SSEFF = Heating system seasonal efficiency (for notional building, value depends on activity glazing class)
Cool SSEER = Cooling system seasonal energy efficiency ratio

Heat gen SSEFF = Heating generator seasonal efficiency

Cool gen SSEER = Cooling generator seasonal energy efficiency ratio

ST = System type

HS = Heat source

HFT = Heating fuel type

CFT = Cooling fuel type
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Key Features

The Building Control Body is advised to give particular attention to items whose specifications are better than typically

expected.
Building fabric

Element Uityp | Uimin | Surface where the minimum value occurs*
Wall 0.23 | 0.22 | Mezzanine - Stairs 1_W_10

Floor 0.2 - "No heat loss floors"

Roof 0.15 |- "No heat loss roofs"

Windows, roof windows, and rooflights 15 - "No external windows/rooflights"

Personnel doors 15 - "No external personnel doors"

Vehicle access & similar large doors 15 - "No external vehicle access doors"

High usage entrance doors 15 - "No external high usage entrance doors"

Uityp = Typical individual element U-values [W/(m°K)]
* There might be more than one surface where the minimum U-value occurs.

Uivin = Minimum individual element U-values [W/(m°K)]

Air Permeability Typical value

This building

m3/(h.m? at 50 Pa 5

0
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Appendix D
Be Green SBEM BRUKL



BRUKL Output Document @ HM Government

Compliance with England Building Regulations Part L 2013

Project name

Holmes Road Student hall As designed

Date: Thu Feb 21 11:25:52 2019

Administrative information

Building Details Owner Details
Address: 65-69 Holmes Road, London, NW5 3AU Name:
Telephone number:
Certification tool Address: ,,

Calculation engine: SBEM

Calculation engine version: v5.4.b.0 Certifier details

Interface to calculation engine: DesignBuilder SBEM Name: Donald Sinclair

Telephone number:

Address: The Heights 59-65 Lowlands Road Harrow,
BRUKL compliance check version: v5.4.b.0 London, HA1 3AW

Interface to calculation engine version: v5.4.0

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

CO, emission rate from the notional building, kgCO./m*.annum 25.1

Target CO, emission rate (TER), kgCO,/m?.annum 25.1

Building CO, emission rate (BER), kgCO,/m?.annum 23.9

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

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

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

achieve reasonable overall standards of energy efficiency

Values which do not achieve the standards in the Non-Domestic Building Services Compliance Guide and Part L are
displayed in red.

Building fabric

Element Ua-Limit | Uacac | Uicac | Surface where the maximum value occurs*
Wall** 0.35 | 0.22 |0.22 | Mezzanine - Stairs 1_W_10

Floor 0.25 |- - "No heat loss floors"

Roof 0.25 |- - "No heat loss roofs"

Windows***, roof windows, and rooflights | 2.2 - - "No external windows/rooflights"

Personnel doors 2.2 - - "No external personnel doors"

Vehicle access & similar large doors 15 - - "No external vehicle access doors"

High usage entrance doors 3.5 - - "No external high usage entrance doors"
Ua-Limit = Limiting area-weighted average U-values [W/(m°K)]

Uacac = Calculated area-weighted average U-values [W/(m?K)] Ui-cac = Calculated maximum individual element U-values [W/(n¥K)]

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

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

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

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

Air Permeability Worst acceptable standard | This building
ms3/(h.m?) at 50 Pa 10 0
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Building services

The standard values listed below are minimum values for efficiencies and maximum values for SFPs. Refer to the
Non-Domestic Building Services Compliance Guide for details.

Whole building lighting automatic monitoring & targeting with alarms for out-of-range values

NO

Whole building electric power factor achieved by power factor correction

>0.95

1- VRF with Ventilation

Heating efficiency

Cooling efficiency

Radiant efficiency

SFP [W/(I/s)]

HR efficiency

This system 3.9

6 -

Standard value | 2.5%

N/A

N/A

N/A N/A

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

* Standard shown is for all types >12 kW output, except absorption and gas engine heat pumps. For types <=12 kW output, refer to EN 14825

for limiting standards.

1- Project DHW

Water heating efficiency

Storage loss factor [kWh/litre per day]

This building Hot water provided by HVAC system 0
Standard value N/A N/A
1-CHP 1
CHPQA quality index CHP electrical efficiency
This building 110 0.31
Standard value 105 0.2

Local mechanical ventilation, exhaust, and terminal units

ID | System type in Non-domestic Building Services Compliance Guide
A Local supply or extract ventilation units serving a single area
B Zonal supply system where the fan is remote from the zone
C | Zonal extract system where the fan is remote from the zone
D | Zonal supply and extract ventilation units serving a single room or zone with heating and heat recovery
E Local supply and extract ventilation system serving a single area with heating and heat recovery
F Other local ventilation units
G | Fan-assisted terminal VAV unit
H Fan coil units
I Zonal extract system where the fan is remote from the zone with grease filter
Zone name SFP [W/(I/s)] .
HR efficiency
ID of system type | A B C D E F G H I
Standard value | 0.3 1.1 |05 |19 |16 |05 (1.1 [05 |1 Zone | Standard
Mezzanine - Stairs 1 - - - - - - - - - N/A
Mezzanine - WC - 03 |- - - - - - - N/A
Mezzanine - Study rooms - - 19 |- - - - - 0.85 |05
Mezzanine - Stairs 2 - - - - - - - - - N/A
Mezzanine - Breakout area - - 19 |- - - - - 0.85 |05
Mezzanine - Admin - - 1.9 |- - - - - 0.85 |05
Mezzanine - Gym - - 19 |- - - - - 0.85 | 0.5
Mezzanine - Kitchen 09 |- - - - - - 06 |- N/A
Mezzanine - Circulation - - - - - - - - - N/A
Mezzanine - Storage room - - - - - - - - - N/A
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Zone name SFP [W/(I/s)] .
HR efficiency
ID of system type | A B C D E F G H

Standard value (0.3 |11 |05 (19 (16 |05 |11 |05 |1 Zone | Standard

Mezzanine - Stairs - - - - - - - - - N/A
General lighting and display lighting Luminous efficacy [Im/W]
Zone name Luminaire | Lamp | Display lamp |General lighting [W]
Standard value | 60 60 22

Mezzanine - Stairs 1 - 95 - 33
Mezzanine - WC - 95 - 63
Mezzanine - Study rooms 95 - - 671
Mezzanine - Stairs 2 - 95 - 41
Mezzanine - Breakout area - 95 - 1544
Mezzanine - Admin 95 - - 665
Mezzanine - Gym - 95 - 378
Mezzanine - Kitchen - 95 - 104
Mezzanine - Circulation - 95 - 71
Mezzanine - Storage room 95 - - 29
Mezzanine - Stairs - 95 - 50

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

to limit solar gains

Zone Solar gain limit exceeded? (%) | Internal blinds used?
Mezzanine - Stairs 1 N/A N/A
Mezzanine - WC N/A N/A
Mezzanine - Study rooms N/A N/A
Mezzanine - Stairs 2 N/A N/A
Mezzanine - Breakout area N/A N/A
Mezzanine - Admin N/A N/A
Mezzanine - Gym N/A N/A
Mezzanine - Kitchen N/A N/A
Mezzanine - Circulation N/A N/A
Mezzanine - Storage room N/A N/A
Mezzanine - Stairs N/A N/A

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

calculated BER

Separate submission

Criterion 5: The necessary provisions for enabling energy-efficient operation of the

building should be in place

Separate submission
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EPBD (Recast): Consideration of alternative energy systems

Were alternative energy systems considered and analysed as part of the design process? NO
Is evidence of such assessment available as a separate submission? NO
Are any such measures included in the proposed design? NO
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Technical Data Sheet (Actual vs. Notional Building)

Building Global Parameters Building Use

Actual Notional % Area Building Type

Area [m?] 759.2 759.2 A1/A2 Retail/Financial and Professional services
External area [m2] 140.9 140.9 A3/A4/A5 Restaurants and Cafes/Drinking Est./Takeaways
B1 Offices and Workshop businesses

Weather LON LON B2 to B7 General Industrial and Special Industrial Groups
Infiltration [m¥hm*@ 50Pa] 0 0 B8 Storage or Distribution
Average conductance [W/K] 31 36.63 C1 Hotels
Average U-value [\N/mZK] 0.22 0.26 Cc2 ReS{dentl.aI Instltytlo.ns: Hosplt.als an.d Care Homes
Alpha value* [%] 24.86 13.49 79 c2 Res.ldentlal In;tltgtlons: Res@gntlal schools

: : C2 Residential Institutions: Universities and colleges
* Percentage of the building's average heat transfer coefficient which is due to thermal bridging C2A Secure Residential Institutions

Residential spaces

D1 Non-residential Institutions: Community/Day Centre

D1 Non-residential Institutions: Libraries, Museums, and Galleries
D1 Non-residential Institutions: Education

D1 Non-residential Institutions: Primary Health Care Building

D1 Non-residential Institutions: Crown and County Courts

D2 General Assembly and Leisure, Night Clubs, and Theatres
Others: Passenger terminals

Others: Emergency services

Others: Miscellaneous 24hr activities

Others: Car Parks 24 hrs

Others: Stand alone utility block

N
iy

Energy Consumption by End Use [kWh/m?]

Actual Notional

Heating 0.33 0.37
Cooling 6.12 12.22
Auxiliary 24.43 12.9
Lighting 13.14 18.61
Hot water 19.67 13
Equipment* 66.09 66.09
TOTAL** 58.63 57.1

* Energy used by equipment does not count towards the total for consumption or calculating emissions.
** Total is net of any electrical energy displaced by CHP generators, if applicable.

Energy Production by Technology [kWh/m?]

Actual Notional
Photovoltaic systems 0 0
Wind turbines 0 0
CHP generators 5.06 0
Solar thermal systems 0 0

Energy & CO, Emissions Summary

Actual Notional
Heating + cooling demand [MJ/m’] = 127.99 161.63
Primary energy* [KWh/n'] 140.23 147.85
Total emissions [kg/m’] 23.9 25.1

* Primary energy is net of any electrical energy displaced by CHP generators, if applicable.
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HVAC Systems Performance

System Type Heat dem | Cool dem | Heat con | Cool con | Aux con | Heat Cool Heat gen | Cool gen
MJ/m2 MJ/m2 kWh/m2 | kWh/m2 [kWh/m2 | SSEEF SSEER SEFF SEER

[ST] Split or multi-split system, [HS] Heat pump (electric): air source, [HFT] Electricity, [CFT] Electricity
Actual 4.5 123.4 0.3 6.1 24.4 3.83 5.61 3.9 7.5
Notional |3.3 158.4 0.4 12.2 12.9 2.43 3.6 -

Heat dem [MJ/m2] = Heating energy demand

Cool dem [MJ/m2] = Cooling energy demand
Heat con [kWh/m2] = Heating energy consumption
Cool con [kWh/m2] = Cooling energy consumption
Aux con [kWh/m2] = Auxiliary energy consumption

Heat SSEFF = Heating system seasonal efficiency (for notional building, value depends on activity glazing class)
Cool SSEER = Cooling system seasonal energy efficiency ratio

Heat gen SSEFF = Heating generator seasonal efficiency

Cool gen SSEER = Cooling generator seasonal energy efficiency ratio

ST = System type

HS = Heat source

HFT = Heating fuel type

CFT = Cooling fuel type
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Key Features

The Building Control Body is advised to give particular attention to items whose specifications are better than typically

expected.
Building fabric

Element Uityp | Uimin | Surface where the minimum value occurs*
Wall 0.23 | 0.22 | Mezzanine - Stairs 1_W_10

Floor 0.2 - "No heat loss floors"

Roof 0.15 |- "No heat loss roofs"

Windows, roof windows, and rooflights 15 - "No external windows/rooflights"

Personnel doors 15 - "No external personnel doors"

Vehicle access & similar large doors 15 - "No external vehicle access doors"

High usage entrance doors 15 - "No external high usage entrance doors"

Uityp = Typical individual element U-values [W/(m°K)]
* There might be more than one surface where the minimum U-value occurs.

Uivin = Minimum individual element U-values [W/(m°K)]

Air Permeability Typical value

This building

m3/(h.m? at 50 Pa 5

0
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Appendix E

Low Carbon and Renewable Energy Technologies
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1. INTRODUCTION

> This Appendix is intended to provide the background information for the low carbon
and renewable energy technologies that have been considered in the formulation of
this Energy Statement.

> The information provided here forms the basis for the project specific technical
selection of low carbon/renewable energy technologies contained in the main section
of this Energy Statement.
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2. COMBINED HEAT AND POWER (CHP)

> CHPis aform of

decentralised energy CHP
generation that generally
uses gas to generate Losses
electricity for local
consumption, reducing the
need for grid electricity and
its associated high CO,
emissions. As the CHP
system is close to the point
of energy demand, it is
possible to use the heat that
is generated during the
electricity generation
process. As both the
electricity and heat from the
generator is used, the
efficiency of the systemis

65

Heat
Demand

Power
Demand

Conventional
Methods

Losses

40

Losses

Boiler

increased above that of a

conventional power plant Diagram 1 - CHP Diagram
where the heat is not

utilised.

> However, the overall efficiency of ~80% is still lower than the ~90% efficiency of a heat only

gas boiler.

> Where there are high thermal loads, CHP can be used within district heating networks to

supply the required heat.

> Performance and Calculation Methodology: -

> Most commonly sized on the heat load of a development, not the electrical

load. This prevents an over-generation of heat.
Require a high and relatively constant heat demand to be viable.

CHP engines are best suited to providing the base heating load of a
development (~year round hot water demand) with conventional g

responding to the peak heating demand (~winter space heating). CHP engines

are not able to effectively respond to peaks in demand.

In general, CHP engines have an electrical efficiency of ~30% and a

as boilers

thermal

efficiency of ~45%. Larger engines have a better heat to power ratio and are

therefore able to reduce CO, emissions by greater amount.

Electricity produced by the CHP engine displaces grid electricity which is given

a carbon intensity of 0.519 kg per kWh.
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> Capital Cost: -

> Around £1,000 per kW of electrical output.

> Relative cost reduces as the size of engine increases.

> Generally best suited to larger sites, where there is a suitable economy of scale.
> Running Costs/Savings: -

> CHP engines often struggle to provide cost-effective energy to dwellings on
smaller residential schemes compared to conventional individual gas boilers.

> Onsite use of CHP generated electricity; power Purchase Agreement with
electricity Supply Company or Private Wire arrangement to local large non-
domestic demand enhances economic case.

> Land Use Issues and Space Required: -

> CHP engines require a plant room, and possibly an energy centre for large
residential developments.

> CHP engines require a flue to effectively disperse pollutants. This is best to rise
to a minimum of 2m above the roofline of the tallest building.

> Route for district heating pipe around the site must be safeguarded.
> Operational Impacts/Issues: -

> Often run by Energy Services Company (ESCo) who maybe unenthusiastic
about getting involved in small - medium scale schemes.

> Canalso be runin-house with specialist maintenance and customer services
activities contracted out.

> Issues with rights to dig up roads for district heating networks.

> Emissions of oxides of nitrogen - ~500mg/kWh - 10 times higher than for a gas
boiler. Specialist technologies exist (e.g. selective catalytic reduction) to reduce
this to ~20mg/kWh if air quality issues require.

> Embodied Energy: - Comparable to that of a conventional gas boiler.
> Funding Opportunities: -
> Tax relief for businesses under the Enhanced Capital Allowances scheme..

> Reductions in Energy Achievable: - Can provide some reductions in effective primary
energy, but when distribution losses and other local losses are included more fuel is required.

> Reductions in CO, Achievable: - Can provide greater reductions in CO, than energy, aided by
the emissions factor of grid displaced electricity of 0.519 kg CO,/kWh. CO, reduction increase
as size of engine increases.
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> Advantages: -

>

>

Good reductions in overall primary energy and CO, emissions.

Most cost effective and appropriate strategy to achieve substantial CO,
reductions on large schemes.

> Disadvantages: -

>

>

On smaller schemes often do not supply energy cost-effectively in comparison
to conventional individual gas boilers.

Requires sale of generated electricity to maximise cost effectiveness.

Application: - Best suited to larger developments.

3. COMBINED COOLING HEAT AND POWER
(CCHP)

> CCHP is a CHP system which additionally has the facility to transform heat into energy
for cooling. This is done with an absorption chiller which utilises a heat source to
provide the energy needed to drive a cooling system. As absorption chillers are far less
efficient than conventional coolers (CoP of 0.7 compared to >4) they are generally only
used where there is a current excess generation of heat. New CHP systems are

generally sized to provide the year round base heating load only.

> For this reason itis generally not suitable for new CHP systems to include cooling.

> Where there are high thermal loads, CCHP can be used within district heating and
cooling networks to supply the required heat and coolth.

> Performance and Calculation Methodology: -

>

Most commonly sized on the heat load of a development, not the electrical
load. This prevents an over-generation of heat.

Require a high and relatively constant heat and cooling demand to be viable.

CCHP systems are best suited to providing the base loads of a development
with conventional gas boilers and chillers responding to the peak demands.
CCHP systems are not able to effectively respond to peaks in demand.

In general, CHP engines have an electrical efficiency of ~30% and a thermal
efficiency of ~45%.

Absorption chillers have a CoP of ~0.7.

Electricity produced by the CHP engine displaces grid electricity which is given
a carbon intensity of 0.519 kg per kWh.

> Capital Cost: -
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> High in comparison to biomass boilers and increased further by inclusion of
absorption chiller.

> Running Costs/Savings: -

> Coolth from absorption chillers is more expensive than from conventional
systems unless heat used is genuine waste heat.

> Land Use Issues and Space Required: -

> CCHP systems require a plant room, and possibly an energy centre for large
residential developments.

> CHP engines require a flue to effectively disperse pollutants. This is best to rise
to a minimum of 2m above the roofline of the tallest building. Additionally the
absorption chiller requires either a cooling tower or dry cooler bed for heat
rejection purposes.

> Heating and cooling distribution pipework required around the site.
> Operational Impacts/Issues: -

> Often run by an ESCo who are unenthusiastic about getting involved in small -
medium scale schemes.

> Canalso be runin-house with specialist maintenance and customer services
activities contracted out.

> Issues with rights to dig up roads for heat networks.

> Emissions of oxides of nitrogen- ~500mg/kWh - 10 times higher than for gas
boilers. Specialist technologies exist (e.g. selective catalytic reduction) to
reduce this ~20mg/kWh if air quality issues require.

> Rejection of heat is higher than for conventional cooling, thus enforcing the
urban heat island effect.

> Embodied Energy: - Comparable to conventional gas boilers.
> Funding Opportunities: -
> Tax relief for businesses under Enhanced Capital Allowance scheme.

> Reductions in Energy Achievable: - Absorption cooling generally requires more
energy than conventional chillers.

> Reductions in CO, Achievable: - Can provide greater reductions in CO, than
energy, aided by the emissions factor of grid displaced electricity of 0.519 kg
CO,/kWh.

> Advantages: -

> Reasonable reductions in overall primary energy and CO, emissions.
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> Disadvantages: - More expensive to install than conventional chillers.
> Operational costs higher than for conventional chillers.

> Application: - Best suited where there is genuine waste heat available.

4. BIOMASS BOILERS

> Biomass boilers generate heat on a renewable basis as they are run on biomass fuel
which is almost carbon neutral. Fuel is generally wood chip or wood pellets. Wood
pellets are slightly more expensive than wood chips but have a significantly higher
calorific value and enable greater automation of the system.

> Various other suitable fuels are available including organic materials including straw,
dedicated energy crops, sewage sludge and animal litter. Each fuel tends to have its
own advantages dependant on site requirements.

> Can be used with district heating networks or as individual boilers on a house-by-
house basis.

> Performance and Calculation Methodology: -

> Biomass boilers are best suited to providing the base heating load of a
development (~year round hot water demand) with conventional gas boilers
responding to the peak heating demand (~winter space heating).

> Operate with an efficiency of around 90%.
> Small models available.

> Conflicts with CHP they are both best suited to providing the base heating load
of a development. As such they should not be installed in tandem unless
surplus hot water capacity is available. Special control measures would be
required in this case.

> Capital Cost: -

> Low in comparison to CHP.

> More suitable to smaller developments than CHP as installed cost is lower.
> Running Costs/Savings: -

> Biomass fuel is more expensive than gas and as such heat being provided to
dwellings is generally more expensive than alternatives.

> Land Use Issues and Space Required: -

> Biomass boilers require a plant room and possibly separate energy centre for
large residential developments.

> Require a flue to effectively disperse pollutants. This is best to rise to a
minimum of 2m above the roofline of the tallest building. Additionally the
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absorption chiller requires either a cooling tower or dry cooler bed for heat
rejection purposes.

Fuel store will be required. This should be maximised to reduce fuel delivery
frequency.

Space must be available for delivery vehicle to park close to plant room.

Route for district heating pipe around the site must be safeguarded.

> Operational Impacts/Issues: -

>

>

>

Normally run on biomass, but can also work with biogas.
Require some operational support and maintenance.
Fuel deliveries required.

Boiler and fuel store must be sited in proximity to space for delivery vehicle to
park.

Issues with rights to dig up roads, etc (for heat networks).
Emissions of oxides of nitrogen - ~80-100mg/kWh.

Emissions of particulate matter. To minimise this ceramic filter systems are
required.

Embodied Energy: - Comparable to conventional gas boiler.

> Funding Opportunities: -

>

Renewable Heat Incentive (RHI) provides incentive funds to developers of small
or medium installations with a reasonable heat load that meet a minimum
energy efficiency standard & meet the RHI eligibility criteria.

Reductions in Energy Achievable: - No reduction in energy demand, but energy
generated from a renewable fuel. Significant long term running costs (fuel).

Reductions in CO, Achievable: - Can provide significant reductions in CO,, but
generally limited by the hot water load (base heating load).

Advantages: - Reductions in CO, at low installed cost.

> Disadvantages: -

>

>

High long-term running costs, unless receiving RHI.

Often do not supply energy cost-effectively in comparison to gas boilers.
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5. SOLAR THERMAL PANELS

> Solar Thermal Heating

Systems contribute to
the hot water demand
of a dwelling or
building. Water or glycol
(heat transfer fluid) is
circulated to roof level
where it is heated using
solar energy before
being returned to a
thermal store in the
plant room where heat
is exchanged with water
from the conventional
system. Due to the
seasonal availability of
heat, solar thermal
panels should be scaled
to provide no more than
1/2 of the hot water
load.

Solar collector

= é:
Condensing E

system boiler
Controls

Domestic
hot water

&

Vs
N

Twin coil solar cylinder

Pump

Diagram 2 - Solar Thermal System

Can also be used to provide energy for space heating in highly insulated dwellings.

There are two types of solar thermal panel: evacuated tube collectors and flat plate

collectors.

Performance and Calculation Methodology: -

> Evacuated Tube Collectors: ~60% efficiency.

A\

Flat Plate Collectors: ~50% efficiency.

> SAP Table H2 used for solar irradiation at different angles.

> Operate best on south facing roofs angled at 30-450 and free of shading, or on
flat roofs on frames. East/West facing panels suffer a loss in performance of 15-

20% depending on the angle of installation.

> Flat plate collectors cannot be installed horizontally as this would prevent
operation of the water pump. Must therefore be angled and separated to avoid

overshadowing each other.

> Capital Cost: - Typically £2,500 per 4m? plus installation. Costs higher for evacuated

tubes than flat plate collectors.

> Running Costs/Savings: -

> Reduce reliance on gas and therefore reduce costs.
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> Payback period of ~20 years per dwelling.
Land Use Issues and Space Required: -

> Installed on roof so no impact on land use.

> Requires hot water cylinders in dwellings.

> Due to amount of roof space required and distance from tank to panels, less
suitable for dense developments of relatively high rise flats.

> Within permitted development rights unless in a conservation area where they
must not be visible from the public highways.

> Dormer and Velux windows may conflict if energy/CO, reduction required is
large.

Operational Impacts/Issues: - Biggest reductions achieved by people who operate
their hot water system with consideration of the panels.

> Embodied Energy: - Carbon payback is ~2 years.
> Funding Opportunities: - none

Reductions in Energy Achievable: - Reduce primary energy demand by more per
standard panel area than solar PV panels.

> Reductionsin CO, Achievable: - Comparable to solar PV per m2.
Advantages: - Virtually free fuel, low maintenance and reductions in energy/CO..
Disadvantages: - Benefits limited to maximum ~50% of hot water load.

> Higher Costs in comparison to PV

Application: - Best suited for small to medium housing developments ~1-100

SOLAR PHOTOVOLTAIC (PV) PANELS

>

Solar PV panels generate electricity by harnessing the power of the sun. They convert
solar radiation into electricity which can be used on site or exported to the grid in
times of excess generation.

Performance and Calculation Methodology: -

> The best PV panels operate with an efficiency approaching 20%. ~7m? of these
high performance panels will produce 1kWp of electricity.
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Operate best on south facing roofs angled at 30-450 or on flat roofs on frames.
Panels orientated east/west suffer from a loss in performance of 15-20%
depending on the angle of installation.

Must be free of any potential shading.

Cannot be installed horizontally as would prevent self-cleaning. Must therefore
be angled and separated to avoid overshadowing each other.

Electricity produced displaces grid electricity which has a carbon intensity of
0.519 kg CO, per kWh.

> Capital Cost: - ~£2,000 per kWp.

> Running Costs/Savings: -

>

>

>

Reduce reliance on grid electricity and therefore reduce running costs.
At current electricity prices, payback period of ~60-70 years per dwelling.

Feed-in tariff and Renewables Obligation Certificates (ROCs) payments required
for maximum financial benefit.

> Land Use Issues and Space Required: -

>

>

Installed on roof so no impact on land use.

Due to amount of roof space required are less suitable for dense developments
of relatively high rise flats.

Within permitted development rights unless in a conservation area where they
must not be visible from the public highways.

Dormer and Velux windows may conflict if energy/CO, reduction required is
large.

> Operational Impacts/Issues: -

>

>

>

Proportionately large arrays may need electrical infrastructure upgrade.

Virtually maintenance free and panels are self-cleaning at angles in excess of 10
degrees.

Provision for access to solar panels installed on flat roofs needs to be
incorporated into the design of PV arrays layout as well as inclusion of spaces
for inverters within the development.

Quality of PV panels varies dramatically.

> Embodied Energy: - Carbon payback of 2-5 years.

> Funding Opportunities: - Financier utilising Feed-in-Tariffs.

> Reductions in Energy Achievable: - Reduce energy demand by less per m? than solar
thermal panels.

> Reductions in CO, Achievable: - Provide greater percentage reductions in CO, than
energy. Comparable to solar thermal per square metre.
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> Advantages: - Virtually free fuel, very low maintenance and good reductions in CO..
> Cheaperin comparison to solar thermal panels.

> Disadvantages: -

> Slightly greater loss in performance than solar thermal panels when orientated

away from south.

> Application: Best suited for a variety of developments from single houses to multi
apartment blocks and even whole estates.

7. GROUND SOURCE HEAT PUMPS (GSHPS)

Energy Statement
Fabruary 2019

> Ground Source Heat
Pumps work in much
the same way as a
refrigerator, converting
low grade heat from a
large ‘reservoir’ into
higher temperature
heat forinputin a
smaller space.
Electricity drives the
pump which circulates
a fluid
(water/antifreeze mix
or refrigerant) through
a closed loop of
underground pipe. This
fluid absorbs the solar
energy that is stored in
the earth (which in the
UK remains at a near
constant temperature

Increasing the pressure

4————— raises the temperature

Heat is transfered
to the heating water

The ground loop transfers
ground energy to a refrigerant
in the heat pump i

E ion Val : :
ApRnsIon e Radiators/underfloor heating

T The refrigerant expands
causing it to cool

‘Renewable heat’
extracted from the ground

Diagram 3 - Ground Source Heat Pump

of 120C throughout the year) and carries it to a pump. A compressor in the heat pump
upgrades the temperature of the fluid which can then be used for space heating and

hot water.

> Performance and Calculation Methodology: -

11
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> System requires electricity to drive the pump. Therefore displaces gas heating
with electric, which has higher carbon intensity (gas: 0.216; electricity: 0.519).

> Asthey are upgrading heat energy from the earth, GSHPs operate at
‘efficiencies’ in excess of 350%. This is limited in SAP unless Appendix Q rated
model used.

> Due to the lower temperature of the output of GSHPs compared to traditional
gas boilers, GSHPs work best in well insulated buildings and with underfloor
heating. They can, however, also be installed with oversized radiators, albeit
with a consequent reduction in performance.

> Capital Cost: - ~£7,500 per house. Additional costs if underfloor heating is to be
installed.

> Running Costs/Savings: -

> Electricity more expensive than gas, thus fuel costs not reduced as much as
energy is reduced.

> Payback period of ~20 years per dwelling.
> Land Use Issues and Space Required: -

> Require extensive ground works to bury the coils that extract the low grade
heat from the earth. They therefore require a large area for horizontal burial
(40-100m long trench) or a vertical bore (50-100m) which is considerably more
expensive but can be used where space is limited.

> Best suited to new developments that have provision for large ground works
already in place, to minimise ground work costs.

> Must be sized correctly to prevent freezing of the ground during winter and
consequent shutdown of the system.

> May require planning permission for engineering works. Once buried, there is
no external evidence of the GSHPs.

> Operational Impacts/Issues: -
> Work best in well insulated houses.
> Need immersion backup for hot water.
> Highly reliable and require virtually no maintenance.
> Problems if ground bore fails.

> Embodied Energy: - Low, but as gas is being replaced with the more carbon intensive
electricity, carbon payback is slowed. Carbon payback depends on CoP.

> Funding Opportunities: - Renewable Heat Incentive (RHI) provides incentive funds to
developers of small or medium installations with a reasonable heat load that meet a
minimum energy efficiency standard & meet the RHI eligibility criteria.

12
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> Reductions in Energy Achievable: - Reduce energy demand by less per m? than solar
thermal panels.

> Reductions in CO, Achievable: - Provide greater %age reductions in CO, than energy.
Comparable to solar thermal (esp. in SAP).

> Advantages: - Large reductions in Energy. Currently receives benefit from SAP of an
electrical baseline rather than gas.

> Disadvantages: -
> Small reduction in CO,. CoP limited in SAP. Only small cost savings.

> GSHPs are not entirely a ‘renewable’ technology as they require electricity to
drive their pumps or compressors.

> Application: - Best suited for small to medium developments ~1-100

AIR SOURCE HEAT PUMPS (ASHPS)

> Air Source Heat Pumps work in much the same way as a refrigerator, converting low
grade heat from a large ‘reservoir’ into higher temperature heat for inputinto a
smaller space. Electricity drives the pump which extracts heat from the air as it flows
over the coils in the heat pump unit. A compressor in the heat pump upgrades the
temperature of the extracted energy which can then be used for space heating and hot

water.
Increasing the pressure
/’\4— raises the temperature
> Heat is transferred
to the heating water
Heat transfer from

external air to refrigerant

Evaporator Condenser

11

Expansion Valve Radiators/underfloor heating

T The refrigerant expands
causing it to cool

Diagram 4 - Air Source Heat Pump
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> Generally ASHPs are air-to-water devices but can also be air-to-air.

> Performance and Calculation Methodology: -

>

System requires electricity to drive the pump. Therefore displaces gas heating
with electric, which has higher carbon intensity (gas: 0.216; electricity: 0.519).

Performance defined by the Coefficient of Performance (CoP) which is a
measure of electricity input to heat output. However, the concept of a CoP must
be treated with caution as it is an instantaneous measurement and does not
take account of varying external conditions throughout the year.

As they are upgrading heat energy from the air, ASHPs operate at ‘efficiencies’
in excess of 250%. This is limited in SAP unless an Appendix Q rated model is
used.

British winter conditions (low temperatures and high humidity) lead to freezing
of external unit. Reverse cycling defrosts the ASHP, but can substantially reduce
performance when it is most needed. Performance under these conditions
varies considerably between models. Vital that ASHP that has been proven in
British winter conditions is installed.

Due to the lower temperature of the output of ASHPs compared to traditional
gas boilers, ASHPs work best in well insulated buildings and with underfloor
heating. They can, however, also be installed with oversized radiators, albeit
with a consequent reduction in performance.

> Capital Cost: - ~£2,000 per house.

> Running Costs/Savings: -

>

>

Electricity more expensive than gas, thus fuel costs not reduced as much as
energy is reduced.

Payback period of ~10 years per dwelling.

> Land Use Issues and Space Required: -

>

>

No need for external ground works, only a heat pump unit for the air to pass
through.

Minimal external visual evidence.

> Operational Impacts/Issues: -

>

>

Work best in well insulated houses.
Unit must be sized correctly for each dwelling.

Vital that ASHP model selected has been proven to maintain performance at
the low temperature and high humidity conditions of the British winter.

May need immersion backup for hot water.

Highly reliable and require virtually no maintenance.
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> Noise from ASHPs must be below 42 dB at a position one metre external to the
centre point of any door or window in a habitable room. According to planning
standards MCS020.

> Embodied Energy: - Low. Carbon payback longer than for GSHPs as the CoP is lower.

> Funding Opportunities: - Renewable Heat Incentive (RHI) provides incentive funds to
developers of small or medium installations with a reasonable heat load that meet a
minimum energy efficiency standard & meet the RHI eligibility criteria.

> Reductions in Energy Achievable: - Large reductions in energy demand. Less so than
GSHPs.

> Reductions in CO, Achievable: - Provide smaller percentage reductions in CO, than
energy. Less than GSHPs.

> Advantages: - Large reductions in Energy. Currently receives benefit from SAP of an
electrical fuel factor rather than a gas baseline.

> Disadvantages: -
> Small reduction in CO, CoP limited in SAP. Only small cost savings.

> ASHPs are not entirely a ‘renewable’ technology as they require electricity to
drive their pumps or compressors.

> Application: - Best suited for small to medium developments ~1-100

9.

WIND POWER

> Wind energy installations can range from small domestic turbines (1kW) to large
commercial turbines (140m tall, 2MW). There are also different designs and styles
(horizontal or vertical axis; 1 blade to multiple blades) to suit the location. They
generate clean electricity that can be provided for use on-site, or sold directly to the
local electricity network

> Performance and Calculation Methodology: -

> Power generated is proportional to the cube of the wind speed. Therefore, wind
speed is critical.

> Horizontal axis turbines require >~6m/s to operate effectively and vertical axis
turbines require >~4.5m/s. The rated power of a turbine is often for wind speeds
double these figures.

> Wind speeds for area from BERR’s Wind Speed Database.

15
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> Electricity produced displaces grid electricity which has a carbon intensity of

0.568 kg/kWh.

Capital Cost: -

> ~£1,000 per kW. Smaller models are more expensive per kW.

> \Vertical axis turbines more expensive than horizontal.
Running Costs/Savings: -

> Reduce reliance on grid electricity and therefore reduce costs.

> Payback period of ~15-20 years per dwelling.

> Feed-in tariff and ROC payments required for maximum financial benefit.
Land Use Issues and Space Required: -

> Smaller models (<6kW) can be roof mounted.

> Must be higher than surrounding structures/trees.

> Planning permission required.
Operational Impacts/Issues: -

> Urban environments generally have low wind speeds and high turbulence
which reduce the effectiveness of turbines.

> Vertical axis turbines have a lower performance than horizontal axis turbines

but work better in urban environments.
> Annual services required.

> Turbines rated in excess of 5kW may require the network to be strengthened
and arrangements to be made with the local Distribution Network Operator
and electricity supplier.

> Noise.
Embodied Energy: - Carbon payback is ~1 year for most turbines.
Funding Opportunities: - Financier utilising Feed-in-Tariffs.

Reductions in Energy Achievable: - Significant reduction in reliance on grid
electricity.

Reductions in CO, Achievable: - Good. Greater reduction in CO, than PV for same
investment.

Advantages: - Virtually free fuel; reductions in CO,.
Disadvantages: -
> Expensive, although cheaper than PV for same return.
> Lack of suitable sites.

> Maintenance costs.
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> Often not building integrated.

> Application: Best suited for small to large developments in rural open areas

10.HYDRO POWER

> Hydro power harnesses the energy of falling water, converting the potential or kinetic

energy of water into electricity through use of a hydro turbine. Micro hydro schemes
(<100kW) tend to be ‘run-of-river’ developments, taking the flow of the river that is
available at any given time and not relying on a reservoir of stored water. They
generate clean electricity that can be provided for use on-site, or sold directly to the
local electricity network.

Performance and Calculation Methodology: -

> Flow rates at particular sites from National River Flow Archive held by Centre
for Ecology and Hydrology.

> Electricity produced displaces grid electricity which has a carbon intensity of
0.568 kg/kWh.

Capital Cost: -
> £3,000 - £5,000 per kW.

> Particularly cost effective on sites of old water mills where much of the
infrastructure is in place.

Running Costs/Savings: -

> Reduce reliance on grid electricity and therefore reduce costs.

> Payback period of ~10-15 years per dwelling

> Feed-in tariff and ROC payments required for maximum financial benefit.
Land Use Issues and Space Required: -

> Require suitable water resource.

> Visual intrusion of scheme.

> Special requirements where river populated by migrating species of fish.

> Planning permission will require various consents and licences including an
Environmental Statement and Abstraction Licence.

> Operational Impacts/Issues: -

> Routine inspections and annual service required.

17
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> Automatic cleaners should be installed to prevent intake of rubbish.
> Embodied Energy: - Carbon payback for small schemes of ~1 year.
> Funding Opportunities: - Financier utilising Feed-in-Tariffs.

> Reductions in Energy Achievable: - significant reduction in reliance on grid
electricity.

> Reductions in CO, Achievable: - High.
> Advantages: - Virtually free fuel, reductions in CO.,.
> Disadvantages: -

> Expensive, but good payback period.

> Lack of suitable sites.

> Planning obstructions.

> Application: - Best suited to medium to larger developments in rural places ~ 100+
units

18
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Appendix F

Low Carbon and Renewable Energy Technologies
Feasibility Table



Appendix F - Feasibility Table of Low Carbon Renewable Enerqy Technologies

Feasibility Study Table

Sufficient
Local Planning ) Carbon Available ) Reason not Feasible or
Technology Energy Payback Land Use Issues . Noise Feasible?
Requirements Payback Grants Selected
Generated?
Existing heat network on site,
Combined Heat . Air quality in Emphasis on In Plant Tax Relief - ECA, & i
Yes Medium . ) .. ; Yes Yes connection proposed and
& Power (CHP) residential area district heating Room RHI )
confirmed
Encouraged for RHI; Bio-ener L .
) Air quality in : In Plant . & Existing heat network on site,
Biomass Yes None . . large scale Yes Capital Grants No .
residential area Room no control over equipment
developments Scheme
Sufficient roof space Conflicts with CHP, not
Solar Thermal Yes High et . P Encouraged None ~2 years RHI No _I Wi
required available roof space
Solar Not available roof space
Photovoltaic Yes Very High ficient roof space requ  Encouraged None 2-5 years FiT No associated with the
(PV) development
Ground Source Requires laree area Site occupied by existing
Heat Pumps Yes High d . & Encouraged None Low RHI No building, no ground floor
for coils or borehole .
(GSHPs) available
High efficiency, ASHPs to
Air Source Heat . Visual intrusion of . i .
Yes Very High ] None Low Low RHI Yes cover both heating and
Pumps (ASHPs) external units X
cooling demand
Urban Area - low and Encouraged for . .
i . . Wind speeds in area
Wind Power No Low turbulent wind; large scale Yes ~1 year FiT No

) . insufficient
Visual impact developments
Requires suitable
Hydro Power No Medium water resource; None Low ~1 year FiT No
Visual impact

No water source in the
vicinity

®

RHI - Renewable Heat Incentive ¢.% HODKINSON
FiT - Feed in Tariff 7%



