TWINSFEARTH

Energy Statement for
17 Charterhouse Street

On behalf of: Anglo American and De Beers

November 2017



DOCUMENT CONTROL

Version Date Author Checked by Status

1.0 27 July 2017 M Cotton A Freire 15t draft for comment

2.0 04 August 2017 M Cotton A Freire Updated following project team
comments - Final draft

3.0 09 August 2017 M Cotton A Freire Energy calculations updated to
allow for additional 40 PV panels
on St Andrews House

4.0 24 November 2017 M Cotton A Freire Energy calculations broken down

to show carbon savings for:
- Charterhouse Block (New
elements)
- Charterhouse Block
(Refurbished elements)
- Saffron Hill Extension
Block (Refurbished)

Project reference: TEO245

Twin and Earth Limited

Tel. +44 (0)203 713 9538
info@twinearth.co.uk

Registered in England and Wales 08780908

This report has been prepared by Twin and Earth Limited, with all reasonable skill, care and diligence within the terms of the Contract with the client, incorporation of our General Terms and Condition of Business and
taking account of the resources devoted to us by agreement with the client.

We disclaim any responsibility to the client and others in respect of any matters outside the scope of the above.

This report is confidential to the client and we accept no responsibility of whatsoever nature to third parties to whom this report, or any part thereof, is made known. Any such party relies on the report at its own risk.

l|Page

TWINFHARTH


mailto:info@twinearth.co.uk

EXECUTIVE SUMMARY

This Energy Statement sets out the approach to minimising energy demands and supplying clean, low
carbon power to the proposed redevelopment of 17 Charterhouse Street, London. The assessment has
been developed by Twin&Earth for Anglo-American and DeBeers (the applicant) in support of the
application for planning permission which will be submitted to the London Borough of Camden.

The proposed redevelopment comprises extensions to the office building to provide 3,700 sgm net
additional office floorspace (Class Bla) - including part two-storey and part five-storey extensions within
the central courtyard; a single storey roof extension; and demolition of existing floorspace. The building
will be remodelled through the part removal of the existing fagcade and part replacement with new
glazed, metal and stonework fagcade. Access alterations include redesign of the existing pedestrian
entrance and relocation of the vehicular entrance on Charterhouse Street. Existing plant and equipment
will be remodelled and replaced. The building comprises three ‘blocks: Charterhouse Street block and
the Saffron Hill Block, which were originally constructed in 1979, and The Extension, which was
constructed in 2003.

This report has been developed with the aim of summarising the proposed energy strategy for the
development to demonstrate how this achieves compliance with the planning requirements for both
new and refurbished elements. The energy strategy follows the structure set out in the Greater London
Authority (GLA) guidance on preparing energy assessments (March 2016).
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Figure 1. Proposed Charterhouse Street elevation (MCM Architects)
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Regulation and planning policy context

The energy strategy responds to the requirements set out in the current building regulations including
Part L (Conservation of Fuel and Power in buildings), and the GLA and London Borough of Camden’s
sustainable development policies and guidance. Specifically, the proposed development has been
assessed against the policies and guidance set out in The London Plan (March 2016), the Mayor of
London’s Sustainable Design and Construction Supplementary Planning Guidance (April 2014), Camden
Local Plan (Adopted 2010), Camden Local Plan (Adopted June 2017) and Camden Planning Guidance
(CPG 3 - Sustainability). The main policies that have been considered in this statement are:

Camden Local Development Framework:
¢ Policy CSI13: Tackling climate change through promoting higher environmental standards

e Policy DP22: Promoting sustainable design and construction

Camden Local Plan:

¢ Policy CCL: Climate change mitigation

The London Plan:
e Policy 5.2: Minimising carbon dioxide emissions
e Policy 5.3: Sustainable design and construction
¢ Policy 5.5: Decentralised energy networks
e Policy 5.6: Decentralised energy in development proposals
e Policy 5.7: Renewable Energy

e Policy 5.9: Overheating and cooling

As the development comprises the extension and major refurbishment of the Charterhouse Street and
Saffron Hill Blocks and upgrading of existing plant and equipment in the 2003 Extension, compliance
must also be demonstrated against the following building regulation requirements:

Charterhouse Street and Saffron Hill Block:

e Extended areas: Must meet the minimum requirements set out in Part L2A 2016, including
compliance with criterion 1 (carbon emissions target) and criterion 3 (solar gain target)

o Refurbished areas: Minimum thermal performance and building services efficiency standards as
set out in Part L2B 2016

The Extension Block:

o Refurbished areas: Minimum building services efficiency standards as set out in Part L2B 2016
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Proposed Energy Strategy

The energy strategy for the development has been developed using the following energy hierarchy:

Be Lean: The development should use less energy by adopting passive design principles to limit space
heating, cooling, ventilation and lighting energy demands. Any building services that are incorporated
including space heating, domestic hot water, ventilation and lighting must be energy efficient.

Be Clean: Where feasible, the development should connect to low carbon heating infrastructure. This
includes consideration of district heating and combined heat and power (CHP).

Be Green: Where feasible, the development should integrate renewable energy systems to meet the
demands of the development. This includes consideration of technologies which complement the
connection to low carbon heating infrastructure (where applicable) and includes photovoltaic panels
(PV), biomass heating, solar hot water panels (SHW), heat pumps and wind turbines.

The following summarises the proposed energy measures for the development:

Energy Efficient Design (Be Lean):

The energy strategy prioritises passive design measures, taking into account some of the limitations
imposed by the existing building form and location. Energy efficient features include:

e Improved U-values for both opaque and transparent elements. U-values of all replaced
elements (windows, walls, roof, floors) will be lower than the maximum allowable under both
building regulation Part L2A (New Construction) and Part L2B (Existing Construction).

e Solar control glazing, balancing passive solar control versus overheating and controlling
thermal comfort;

¢ High light transmittance glazing to maximise daylight;

o Mixed mode ventilation in the ground floor restaurant area through incorporation of low and
high level openings;

e The facade design incorporates deep reveals, providing both vertical and horizontal shading
to limit cooling loads;

o Specification of high efficiency lighting systems based on LED technology;

e Presence detection on lighting controls in occupied areas;

o Daylight dimming in perimeter office areas.

e Low energy, variable volume fans;

e Heat recovery integrated into ventilation system main Air Handling Units (AHU);

e Efficient Fan Coil Units (FCU) utilising ec-dc variable speed motors;
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Heating infrastructure (Be Clean):

Evaluation of the Be Clean scenario has been undertaken following the hierarchy established by the
London Plan policy 5.6 as follows:

Connection to existing heating or cooling networks - The development is located near to the Citigen
energy centre. Following dialogue with the operators (E.On), it is understood that there are significant
connection costs and technical constraints of connecting the site to the network, mainly as a result of
crossing Farringdon Road which poses a number of hurdles including Cross Rail, the River Fleet culvert,
and gas, water and power utilities. As a result, connection to Citigen is considered to be unviable within
the timescales of the project. However, the design will incorporate capped connections to allow for
future connection to a district heating network.

Site wide CHP network - Installation of a CHP unit on site has also been considered, but is considered
to be unviable due to the lack of a consistent year-round base heating load.

Enabling future connection to DH - In order to facilitate future connection to the Citigen (or alternative)
district heating network, a centralised water based system is proposed to provide space heating and
Domestic Hot Water (DHW). An area has been allocated within the existing plant room for a heat
exchanger and capped connections that will allow for ease of connection in the future.

Renewable Energy (Be Green):

A feasibility study to evaluate the potential for installation of renewable technologies has been
completed. Below is a summary of the conclusions:

e Air to water heat pumps are proposed to meet the space heating loads in the Charterhouse
Street / Saffron Hill Blocks. Chilled (CHW) and low temperature hot water (LTHW) will be
provided to fan coil units from roof mounted heat pumps. The proposed system will provide
both heated and chilled water within a single unit. A thermal load analysis of the building
demonstrates that the building has simultaneous heating and cooling loads for a majority of the
year, partly as a result of the highly shaded lower ground floor, more exposed upper floors and
hot water demands of the central kitchen and changing facilities. By adopting a combined heat
pump, the system can recover heat from areas of the building that have a cooling and direct the
heat back to areas with space heating demands. Any surplus heat will also be used to pre-heat
the hot water supply to the kitchens and changing room areas.

e A solar analysis study indicates that the roof areas above the Saffron Hill block and St Andrews
House and in front of the plant screen facing Charterhouse Street would be suitable for PV
panels. The following panels are proposed:

o Saffron Hill Block (roof): 37 panels at 30° pitch

o Saffron Hill Block (plant room): 8 panels mounted vertically in front of the plant screen
and 42 above the plant area

o St Andrews House: 40 panels at 30° pitch

e Wind energy, biomass heating and solar thermal heating are considered unfeasible as a result of
either the higher carbon savings of alternative systems (e.g PV), storage, supply and air quality
impacts (biomass) and visual, vibration and noise impacts (wind turbines).
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Site wide performance against targets

All efforts have been made to minimise carbon emissions associated to the building following a be lean,
be clean, be green approach.

In addition, the development has been future proofed for connection to a district heating network. A
centralised water based system served by highly efficient air source heat pumps in the Charterhouse /
Saffron Hill block is proposed which will lead to a reduction in carbon emissions, localised NOx emissions
from the building, and allow easy connection to a District Heating network if routed past the site in the
future.

Although, the development should aim for a 20% on site renewable energy supply, this is not possible
due to site constraints. However, a robust strategy has been provided that achieves the following
performance:

e An 18.4% reduction in carbon emissions against the baseline emissions for the new build areas
(areas assessed against Part L2A).

e Cumulative site wide carbon emissions savings of 628 tonnes CO, when compared against the
baseline emissions.

% % % %
Total tcO2 recuction Total tCO2 recuction Total tCO2 recuction Total tCO2 reduction
at each at each at each at each
stace stage stage stage
90 M/ A B79 M/ A 199 NS A 968 M/ A
20 10.2% 217 oe.0% 77 B51.1% 375 61.2%
20O - 217 - 77 - 375 -
73 9.1% 192 11.9% 75 3.4% 340 9.5%
5 18.4% 488 718% 124 02.4% 628 54.9%
14.9 £26,839 MAA, M A M A M A - -

Table 1. Cumulative carbon emissions reductions for the site as a whole

Carbon Offset

As the 35% carbon emissions reduction target hasn’t been completely met on site, the carbon emissions
shortfall has been calculated to be 14.9 tonnes per annum, or 447 tonnes over 30 years.

Annual Shortfall
(Tonnes COy)

Cumulative Shortfall
(Tonnes COy)

Total Target Savings

315

Shortfall

14.9

447

Table 2. Shortfall in carbon emissions against the 35% target

Based on a cost of carbon of £60 per lifetime tonne, the carbon offset is £26,839.
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1.1

1.2

INTRODUCTION

Purpose of the report

This report sets out the approach to minimising energy demands and supplying clean, low carbon
energy to the proposed redevelopment of 17 Charterhouse Street, London. The assessment has been
developed in support of the application for planning permission which will be submitted to the London
Borough of Camden.

The following sections detail the proposed energy strategy and demonstrates the holistic approach
taken to ensure the building has both architectural merit whilst ensuring low energy demands and
carbon emissions in line with current regulatory and planning policy requirements. The energy strategy
follows the structure set out in the Greater London Authority (GLA) guidance on preparing energy
assessments (March 2016).

Description of proposed development

The site is located on the northern side of Charterhouse Street and forms part of a group of three
buildings all owned by Anglo-American and DeBeers (AADB) which surround a central courtyard. The
application site concerns the main building (17 Charterhouse Street) which is seven storeys plus
basement and has been extended to the north along Saffron Hill in 2003. This building has 3 main
elements, the main part facing Charterhouse Street (Charterhouse Street block), the secondary wing
which fronts Saffron Hill (Saffron Hill block), and the extension further to the north fronting Saffron Hill
(the Extension).

Other buildings owned by AADB but not forming part of this proposal at present are: a four storey
Grade Il listed St. Andrew’s House which comprises ancillary residential accommodation associated with
the main office use which bounds the westerns side of the courtyard; and a three storey plus basement
building (6 and 6a Bleeding Heart Yard) which forms the northern boundary of the courtyard.

The site is located within the Central Activity zone of Hatton Garden. The area is London and the UK’s
largest jewellery district and has been established as a centre for the jewellery and diamond trade since
the 19th century. Today the area is home to nearly 500 businesses and over 50 shops related to the
industry. The application site is located in the eastern part of Hatton Garden which is characterised by
large scale office buildings.

The proposed redevelopment comprises the creation of an infill extension to the rear of the existing
Charterhouse Block, infill of the eastern portion of the courtyard adjacent to the Saffron Hill Block,
addition of a recessed fifth floor extension to the Saffron Hill Block, addition of a plant room above the
Charterhouse Street block and replacement of all existing facades with the exception of the 2003
extension. All plant and equipment, including sources of heat and cooling, and ventilation and lighting
systems will be replaced within the entirety of the development.
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Figure 2. Existing Charterhouse Street elevation
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2. POLICY FRAMEWORK
This section summarises the national and local planning policy and regulations applicable to the
development. Polices on sustainable design and construction are set out in the following:
e National Planning Policy Framework
e London Plan March 2015 (FALP)
e London Borough of Camden planning policies
Camden Core Strateqgy MAYOR OF LONDON
2010-2025
cc.'undmx OCamden
THE LONDON PLAN
CONSOLIDATED WITH ALTERATIONS SINGE 2011
Camden Local Plan e
'J\:::l;: .'mwn Sustainability cPG 3
O camsen
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2.1

2.2

National Policy & Regulation

National Planning Policy Framework

The National Planning Policy Framework (NPPF) was published on 27 March 2012 as a key part of
Government reforms to make the planning system less complex and more accessible, to protect the
environment and to promote sustainable growth. Planning Practice Guidance (PPG) was published by
the Government on 6 March 2014 and provides guidance on the implementation of the NPPF policies.
The NPPF and the PPG outline the Government's planning policies for England to support Local
Authorities on the development of local planning policies.

Building Regulation Part L

Ruilding regulation Part L considers ‘conservation of fuel and power’ in both existing and new buildings,
and in both domestic and non-domestic buildings. The latest version of the regulations that are
applicable to the development are:

e Part L2A (Conservation of fuel and power in new buildings other than dwellings) - 2013 edition
with 2016 amendments

e Part L2B (Conservation of fuel and power in existing buildings other than dwellings) - 2010
edition incorporating 2010, 2011, 2013 and 2016 amendments.

The regulations set minimum performance standards for the building fabric thermal efficiency, building
services and also set targets for CO; emissions in new buildings and/or large extensions. As with most
local authorities within England, Camden and the London Plan specify the Part L CO, assessment
methodology as the basis for setting carbon emissions targets.

London Plan

The London Plan (March 2016) is the overall strategic plan for London which sets out an integrated
economic, environmental, transport and social framework for the development of London over the next
20-25 years.

The plan brings together the geographic and locational (although not site specific) aspects of the
Mayor's other strategies including those dealing with: Transport, Economic Development, Housing,
Culture, Social issues and Environment including climate change (adaptation and mitigation), air quality,
noise and waste.

Guidance on how to demonstrate compliance with sustainability policies within the London Plan is
contained in the Mayor of London’s Sustainable Design and Construction SPG (April 2014). The SPG
contains best practice guidance on how to meet the sustainability targets set out in the London Plan,
and provides examples of how to implement sustainability measures within developments.

e The London Plan includes a range of policies that relate to low energy and low carbon design
including:. Policy 5.2: Minimising carbon dioxide emissions

e Policy 5.3: Sustainable design and construction

e Policy 5.5: Decentralised energy networks

e Policy 5.6: Decentralised energy in development proposals
e Policy 5.7: Renewable Energy

e Policy 5.9: Overheating and cooling
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2.3 Local Policy
Local planning policy is set out in the London Borough of Camden’s Local Development Framework,
and the recently adopted Local Plan (June 2017). Applicable energy policies include:
Camden Local Development Framework:
e Policy CS13: Tackling climate change through promoting higher environmental standards
e Policy DP22: Promoting sustainable design and construction
Camden Local Plan:
¢ Policy CCL: Climate change mitigation
Further information on the specific requirements if the policies, and how these should be addressed
with the energy statement is set out within Camden Planning Guidance (CPG 3) - Sustainability.
Policy DP22 states that the following points must be considered:
Design:
e The layout of uses
e Floorplates size / depth
e Floor to ceiling heights
e Location, size and depth of windows
¢ Limiting excessive solar gain
¢ Reducing the need for artificial lighting
e Shading methods, both on or around the building
e Optimising natural ventilation
e Design for and inclusion of renewable energy technology
Fabric / Services:
e Level of insulation
e Air tightness
e Efficient heating, cooling and lighting systems
e Effective building management system
e The source of energy used
e Metering
9|Page

2.3.1

Camden Planning Guidance (CGP) 3 - Sustainability

CPG 3 provides guidance on how development should be designed to limit energy demands and carbon
emissions. The following sets out what the council expect:

Energy Efficiency: New Buildings:

¢ All new developments are to be designed to minimise carbon dioxide emissions by being as
energy efficient as is feasible and viable.

e A full model of the building should be carried out to ensure the building design optimises solar
gain and daylight without resulting in overheating for developments comprising 5 dwellings or
more or 500sg m or more of any floorspace

e Consider maximising the use of natural systems within buildings before any mechanical services
are considered.

e Any development proposing electric heating (including heat pumps) will need to demonstrate
the carbon efficiency of the proposed heating system. Specifications of the electric heating
system and calculations will need to be provided to demonstrate that the proposed electric
heating system would result in lower carbon dioxide emissions than an efficiency gas fuelled
heating system.

¢ Where traditional mechanical cooling e.g. air conditioning units are proposed applicants must
demonstrate that energy efficient ventilation and cooling methods have been considered first,
and that they have been assessed for their carbon efficiency.

Energy Efficiency: Existing Buildings:

¢ All buildings, whether being updated or refurbished, are expected to reduce their carbon
emissions by making improvements to the existing building. Work involving a change of use or
an extension to an existing property is included. As a guide, at least 10% of the project cost
should be spent on the improvements.

e Where retro-fitting measures are not identified at application stage we will most likely secure
the implementation of environmental improvements by way of condition.

¢ Development involving a change of use or a conversion of 5 or more dwellings or 500sq m of
any floorspace, will be expected to achieve 60% of the un-weighted credits in the Energy
category in their BREEAM assessment

e Special consideration will be given to buildings that are protected e.g. listed buildings to ensure
that their historic and architectural features are preserved.

Decentralised energy networks and combined heat and power:

e Energy strategies are to be designed following the steps set out by the energy hierarchy (Be
Lean, Clean, Green)

e Where there is more than one occupier, use or building a community heating network will be
expected.

e When demonstrating the feasibility and viability of not connecting to a decentralised energy
network or including a combined heat and power plant developers will be required to address
the relevant considerations including size of the development; distance to existing network
pipes; physical barriers e.g. roads or railways; other developments in the vicinity that may also
be required to connect to the network; other buildings in the area that are willing to
connect/take heat; other building in the area in the same ownership or occupation as the lead
development that have a heating load; cost of connection; any grants available; any specific
technical compatibility issues; and the business/expansion plan of the network operator.

¢ Where a development is hot connecting immediately to a network the following measures need
to be included in your scheme:

TWINFHARTH



o space in the plant room for a heat exchanger, any other plant and pipe and electricity
connections; and

o pipes from the plant room to the property boundary where the decentralised energy pipe
is most likely to be located.

Renewable Energy:

All developments are to target at least a 20% reduction in carbon dioxide emissions through the
installation of on-site renewable energy technologies.

Special consideration will be given to heritage buildings and features to ensure that their historic
and architectural features are preserved.

When assessing the feasibility and viability of renewable energy technology, the Council will
consider the overall cost of all the measures proposed and resulting carbon savings to ensure
that the most cost effective carbon reduction technologies are implemented in line with the
energy hierarchy.

2.3.2 Pre-Application Advice

Pre-Application feedback from Camden Development Control (Planning Services) was received on 7
June 2017. The feedback includes the following relating to energy use and carbon emissions:
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Follow the hierarchy of energy efficiency, decentralised energy and renewable energy
technologies set out in the London Plan to secure the following carbon targets:

o A minimum of 35% reduction in regulated CO2 emissions below the maximum threshold
allowed under Part L 2013. Where any refurbished parts are considered to be a ‘deep’
refurbishment and therefore assessed under Part L2A, it will need to meet the 35%
reduction target for a new build.

o The fullest contribution to CO2 reduction in the refurbished parts of the development. In
particular, improvements should be sought on the minimum building fabric targets set in
Part L of the building regulations

GLA Guidance on preparing energy statements and CPG3 should be followed. The new build
parts and refurbished parts should be presented separately within the energy statement and a
combined site wide CO; reduction target also provided.

All developments are required to achieve a 20% reduction in CO; emissions through renewable
technologies

Where the London Plan carbon reduction target cannot be met on-site, we may accept the
provision of measures elsewhere in the borough or a financial contribution (charged at
£60/tonne COx/yr over a 30 year period).

The development should undertake measures to reduce overheating risk and reliance on cooling,
and demonstrate in the Energy and Sustainability Statement how the Mayor’s Cooling Hierarchy
has been followed.

The development should engage with Citigen to assess if there is enough capacity to connect
to this network.

The development should primarily seek to connect to an existing network. If this is not possible
(and an alternative energy strategy is not possible) and proposes CHP instead, then the
applicant will be required to demonstrate that it is technically and economically feasible and
suitable for the development. This will include submission of details on the heat and electricity
demands of the site, and further details on how the CHP will operated to meet these demands.

2.4

24.1

also expect applicants to consider economic feasibility and how the CHP will be maintained and
operated and any electricity exports to the grid. The design of the network to be in line with
CIBSE Code of Practice. Additionally, a detailed air quality assessment will be required for all
schemes proposing CHP.

Additional Policy References

BREEAM

BREEAM is being used as a benchmarking tool in the design of the development. As the development
comprises both refurbished and newly constructed elements, the building is being assessed using the

‘bespoke’ credit criteria. For details of the bespoke pre-assessment and relevant energy credits, please
refer to the project Sustainability Statement.

TWINFHARTH



3. ENERGY STRATEGY



3.2

3.21

ENERGY STRATEGY

Approach to the Energy Strategy

This section summarises the considerations made and technologies proposed to reduce the energy
consumption and to minimise carbon emissions associated with the development’s operational energy.

The strategy has been developed following the ‘Be Lean’, ‘Be Clean’, ‘Be Green’ energy hierarchy as set
out in The London Plan, Policy 5.2 (Minimising Carbon Dioxide Emissions). This ensures that the energy
strategy considers passive design before integration of ‘active’ systems that supply or generate energy
to the building. Consideration has also been made of the influence of the behavioural patterns and
operation of the building on its “in-use” performance and measures have been proposed to minimise
the “performance gap” between predicted and actual energy consumption.

Be Lean

\se Lersn §rvorary

Be Clean

Suoply Crmrgy Effoort

Be Green

Relative Importance

Figure 3. Energy Hierarchy

Demand Reduction (Be Lean)

Layout of uses and floor plate design

The building will primarily provide office accommodation with associated ancillary spaces (restaurant,
kitchens, WC's storage, receptions). Occupied areas have been located to make use of natural daylight:

e The existing structure has been ‘de-cluttered’ where possible to provide open spaces with
regular column grids

e The ground floor glazed restaurant extension has been designed to maximise light levels, whilst
providing the opportunity for natural ventilation due to its proximity to the central courtyard.

e Lifts and risers have been consolidated into three cores which are inset from the facade so as
not to impede assess to daylight and views.

e The ground floor reception area will provide a deep plan, double height space in parts, to ensure
that natural light from the glazed restaurant permeates deep into the space.

e The Saffron Hill Block will maintain its dual aspect to ensure good daylight penetration.

The floor to ceiling heights on the ground to 4th floors are partially constrained by the slab to slab
heights of existing structure. Where possible, the ceiling heights have been maximised by minimising
the depth of the services void and use of cellular structural beams in the extended areas which maximise
the floor to ceiling heights
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3.2.2 Shading

Good passive design optimises winter and minimises summer solar gains to reduce the need for active
heating, cooling and ventilation systems. As the development is for office use, the main regulated energy
loads will be cooling and lighting. The building, including the existing structure and proposed extensions
are relatively well shaded including:

e 40 and 50 Holborn Viaduct which shades the Charterhouse Street elevation
e 19 Charterhouse Street (Anglia Ruskin) which shades the Saffron Hill elevation
e St Andrews House which shades the west facing courtyard elevation

This massing minimises cooling loads to the lower floors (ground to 4™") whilst still allowing access to
diffuse daylight. The facade will incorporate additional shading including deep reveals on the south
elevations which will reduce solar gains from high level (mid-day) sun angles, and vertical shading on
the east and west Saffron Hill and courtyard elevations which will reduce solar gains during the morning
and evening.

Figure 4. Annual solar energy (kWh/m?2 yr) on the fagcade and roof. View from the south east of the site.

Figure 5. Annual solar energy (kWh/m? yr) on the fagcade and roof. View from the west of the site.
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3.2.3 Location, size and depth of glazing
Whilst the architectural appearance of the building is key, the architectural design has been informed
by a number of design principles including optimum glazed/ opaque areas to ensure a balance between
good daylight levels, heat loss and solar heat gain. The ground floor (adjacent to Charterhouse Street)
and lower ground floors (adjacent to Saffron Hill), which are largely shaded by surrounding buildings
and contain largely transient spaces include a high level of opaque elements which will have good
thermal performance (see '‘Building Envelope”). Floors 1 to 5, which will largely be occupied office space,
comprise floor to ceiling glazing with opaque columns at intervals, maximising daylight levels whilst
providing a balance between heat loss and gain through the facade. The overhang on the 6" floor above
the Charterhouse Street Block will provide shading to the largely uninterpreted glazing which wiill
benefit from low level winter solar gains, whilst minimising high level solar gains during the summer.
The table below shows the relative glazing ratios for each facade:
Facade Orientation
\ W = S
Facade Area (m?2) 1372 | 2437 @ 1996 2072
Glazed Area (m?2) 414 1359 785 901
Glazed/facade percentage (%) 30 56 39 43
Table 3. Approximate glazed area percentages
3.2.4 Building envelope
Improving the thermal performance of the building envelope reduces the heat losses and gains through
the facade resulting in a lower energy demand for heating and cooling.
Improved U-values from those specified in PartL2A and PartL2B will be targeted. The table below
summarises the targeted specifications for each building element within the Charterhouse Street /
Saffron Hill Blocks, including replacement and extended elements within the building.
Target Part L2A (new Part
. performance (no buildings) - (existing
Building Element ! e
greater than) maximum values  buildings) =
maximum values
External walls
(W/m?2K) 0.2 0.35 0.28
Ground Floor
(W/m?2K) 0.22 0.25 0.22
Roof (W/m?K) 0.1 0.25 0.18
Windows and
glazed doors 14 22 1.8 **
(W/m?K)
Windows and
glazed doors 0.3 - -
(g-value)
Glazing visible
Light 0
Transmittance 65% + ) )
(%)
Air tightness
(m3/m2.h @ 10 3 -
50Pa)
Table 4.Targeted u-values (Part L2A and Part L2B limiting u-values shown for comparison)
++ Curtain walling: No greater than the better of 1.8W/m2K or a limiting u-value of Ulimit = 0.8 + {(1.2 + (Fraction of opening
lights x 0.5) x Glazed Fraction)}
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3.6.1

3.6.2

3.6.3

3.6.4

Through the use of high performance solar control glass with a g-value of no greater than 0.3, solar
gains on the upper floors will be minimised which will reduce the cooling demands on the building. The
glass specification will provide good visible light transmittance, maximizing the opportunities for natural
daylight.

Air tightness

The facade will be detailed and constructed to minimise uncontrolled ventilation from air infiltration.
This will help to reduce heat losses (winter) and heat gains (summer). The Charterhouse and Saffron
Hill blocks will be designed to deliver a maximum air tightness target of 10m3/m2.hr @ 50 Pa.

Natural ventilation

The location of the site, which is adjacent to Charterhouse Street, limit's the opportunities for natural
ventilation due to both security risks and noise/pollution from traffic. A natural ventilation strategy will
however be incorporated in the double height restaurant facing the central courtyard. Actuated low
and high-level openings, along with large operable doors will provide natural ventilation during mid
seasons. The incorporation of automatic control will also provide potential for night cooling of the space.

Fresh air ventilation and terminal units

Controlled minimum fresh air ventilation will be provided to all occupied spaces using centralised air
handling units located at roof level. By locating the supply intakes at a high level and away from sources
of pollution including Charterhouse Street, air quality levels will be significantly improved compared to
the current supply which is at ground floor level. All ventilation systems will comprise low pressure
ductwork, variable speed drives, heat recovery with a minimum efficiency of 81% and low specific fan
powers.

Active space heating and cooling will be provided via efficient four pipe fan coil units located within the
ceiling voids. The units will incorporate variable speed ec-dc motors, delivering specific fan powers of
0.2W/1/s or less and allowing the units to operate at lower speeds depending on the space heating and
cooling loads.

Heating and Cooling

The heating and cooling strategies have been informed following a review of the condition of existing
plant and equipment.

Charterhouse Street block:

Chilled (CHW) and low temperature hot water (LTHW) will be provided to the fan coil units from roof
mounted heat pumps. The proposed air source system will provide both heated and chilled water within
a single unit. A thermal load analysis of the building (see figure below) demonstrates that the building
has simultaneous heating and cooling loads for a majority of the year, partly as a result of the highly
shaded lower ground floor, more exposed upper floors and hot water demands of the central kitchen
and changing facilities. This is particularly the case in mid-season operation (spring and autumn). By
adopting a combined heat pump, the system can recover heat from areas of the building that have a
cooling and direct the heat back to areas with space heating demands. Any surplus heat can also be
used to pre-heat the hot water supply to the kitchens and changing room areas.
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with Camden policy CC4 (Air Quality) that states that the council will take into account the impact of

air quality when assessing development proposals.
e.o—: Saffron Hill Block (existing extension):
55 Heating and cooling will be provided from the same air source heat pumps that will supply the
] Charterhouse block. These will feed new four pipe fan coil units in the Extension.
20
a5
1 3.6.5 Domestic Hot Water
40
g . The domestic hot water strategy has been developed to limit heat losses to fittings (e.g. toilet wash
= 25 hand basins) that will be used intermittently, whilst providing low carbon hot water from a central
§ ] storage system for kitchen use and showers.
» 20 , : - o .
é’- ] Office toilets (located within the core areas): Hot water for wash hand basins will be supplied from
s local electric point of use water heaters. These will do away with the need for hot water storage and
] secondary circulation pipework from centralised heating plant, reducing standing losses which can be
20-] significant in large buildings with large distribution distances.
Kitchen and changing rooms: Hot water for taps and showers will be provided from a centralised heat
""; pump and hot water storage system located in the basement. The system will work in combination with
] the roof mounted heat pumps which will pre-heat the water in two cylinders to 45°C. A second high
10_; temperature heat pump will raise the temperature of the hot water from 45°C to 65°C. The combined
R_Z seasonal efficiency (SCOP) of the system will be at least 3.2.
= 3.6.6 Lighting
o e P [ P B S RV ST L G S . S L e (L e A S
00:00  02:00 04:00  08:00  08:00 10:00  12:00 14:00 16:00 18:00  20:00 22:00  00:00

Date: Wed 02/May

=~ Ap Sys boilers load: (a_(Part L2 2013)_Project 2020.aps)

-~ Room cooling plant sens. load: (s_(Part L2 2013)_Project 2020.aps)

Figure 6. Typical daily heating and cooling load for the development

The fan coil units will designed to operate at low flow temperatures of ~45°C , with the ability to run at
higher temperatures during peak heating. This will maximise the coefficient of performance of the heat
pump. The minimum seasonal efficiencies (heating and cooling) of the air source heat pump system will
be:

e Heating SCOP: 3.27 (to EN14825)

e Cooling SEER: 4.05 (to EN14511)

The above figures exclude the benefit of simultaneous heating/cooling demands which will further Office (Perimeter 100 Auto on-off Auto dimming
increase the efficiencies. Based on the above seasonal heating efficiency, the system will deliver carbon zones)
savings of approximately 30% when compared to an equivalent high efficiency gas fired condensing Office (core zones) 100 Auto on-off None
boiler (assuming a gross efficiency of 95%). This is based on current carbon emission factors for Rleceptlon, kitchen, 100 Manual switching None
electricity, as set out in SAP 2012. The whole life emissions of the system should be significantly lower p.ant room, gym

. ) . . . . Circulation, W(Cs, 100 Auto on-off None
than an equivalent gas fired boiler system as a result of the expected reduction in the carbon intensity !

. . - e changing rooms, stores

of grid supplied electricity over the lifetime of the system (15-20 years).

By designing the system based around electric heat pumps, local emissions from the site will be
significantly reduced. This recognises the fact that Camden has some of the poorest air quality levels in
London! and since 2000 the whole of the borough has been declared an Air Quality Management Area
(AQMA) for both NO, (Nitrogen Dioxide) and PM10 (Particulate Matter). The use of electrification aligns

Energy efficient internal LED lighting will be specified for all areas, which will significantly exceed the
minimum luminaire efficacy of 60 luminaire lumens per circuit watt, required by Building Regulations.
The existing lighting in the existing extension, which currently comprises a mixture of T5 luminaires,
compact fluorescent and halogen downlights will be replaced with LED fittings throughout.

Lighting will be controlled via digital-addressable DALI controllers which will provide occupancy sensing
in all areas of the building, and daylight dimming in perimeter zones. With the exception of occupancy
sensors in circulation and toilet areas, the existing extension block doesn’t include functioning lighting
controls. The lighting strategy will include the incorporation of daylight control in perimeter offices and
occupancy sensing throughout, with the exception of the reception and gym areas which will adopt
manual controls for functional reasons.

A summary of the lighting control strategy is provided below.
Minimum efficacy

Occupancy sensing Daylight control

(luminaire lumens/W)

Table 5. Proposed internal lighting efficacies and lighting control strategy

! camden Local Plan - Adopted Version. June 2017
l4|Page
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3.6.7

All external lighting (except safety and security lighting) will be automatically switched off between
23:00 and 07:00. The average luminaire efficacy of the external light fittings will be no less than 60
luminaire lumens per circuit Watt.

Building Energy Management and Metering

A central Building Management System (BMS) which will have integrated Building Energy Management
Functions will be installed. The system will ensure that heating, cooling and ventilation systems operate
correctly and efficiently, and maintain internal conditions to achieve a comfortable environment. The
system will be connected to sub-meters which are designed to meet the sub metering credit within
BREEAM. The system shall be capable of metering >90% of the overall electrical energy for the site.
Metering shall be provided for the following elements:

e Lighting (Internal & External)
e Small power services

e Cooling/Heating systems

¢ Ventilation systems

e Lifts

e Controls

e Low carbon technologies (PV)

Power Factor Correction (PFC) will be installed within the main distribution board. Power factor
correction (PFC) technigues aim to bring the power factor closer to unity by reducing the effects of
reactive power. In the great majority of cases, poor power factor is due to inductive loads which can be
compensated by adding electrical devices called capacitors into the circuit. The advantages of PFC are:

e By reducing losses and inefficiencies, improving the power factor means less electricity is drawn
from the network.

e Power factor correction (PFC) can prolong the life of electrical equipment.

e It can help avoid voltage drops over long cables and reduce efficiency losses in the supply
transformers.

e PFC will increase the effective capacity of the local electricity network - potentially deferring
future investment in electrical infrastructure and allowing connection of more machinery to the
same utility connection.

I5|Page
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3.6.8 Demand Reduction - Development performance

Charterhouse Street Block (New build areas - subject to Building Regulation Part L2A)

The impact of the demand reduction measures for the new build areas within the Charterhouse Block
was tested in government approved software (IES Virtual Environment) based on the proposed
architectural design and M&E strategy. The regulated CO, emissions are calculated to be 10.2% less than
a Part L compliant development.

CO;z Emissions (Tonnes CO; per annum) Regulated

Base line (PartL 2013 compliant 90
development)

After energy demand reduction 80
% Improvement over baseline 10.2%

Table 9. Regulated carbon emissions improvement of the Charterhouse St Block (New build areas) after taking into account
demand reduction measures

Regulated CO, emission

100
PartL 2013

a0
80
70
60

50

tonnes/annum

40

20

20
10

4]

Base line (PartL 2016 compliant) Be Lean Scenario

Figure 6. Regulated carbon emissions improvement of the Charterhouse St Block (New build areas) after taking into account
demand reduction measures
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Charterhouse Street Block (Refurbished areas - subject to Building Regulation Part L2B)

As this part of the building falls under building regulation Part L2B, Camden policy requires the base-
line to be based on the existing, pre-refurbishment performance. The regulated CO2 emissions of this
area have been calculated in compliant software to determine a baseline, based on the building’s
Building Emissions Rate (BER). The performance of the proposed upgrades to the building services
have been calculated following the same energy hierarchy as for the new elements within the
Charterhouse Street block i.e. Be Lean, Be Clean, Be Green. The regulated CO, emissions are calculated
to be 68.0% less than the existing building, largely as a result of improved lighting, lighting controls, and
efficient ventilation systems with heat recovery.

CO;z Emissions (Tonnes CO; per annum) Regulated

Base line (Existing building) 679
After energy demand reduction 217
% Improvement over baseline 68.0%

Table 9. Regulated carbon emissions improvement of the Charterhouse St Block (Refurbished areas) after taking into account
demand reduction measures

Regulated CO, emission
800
700 Existing (baseline)
&00
500

400

tonnes/annum

200

200

100

Base line {PartL 2016 compliant) Be Lean Scenario

Figure 6. Regulated carbon emissions improvement of the Charterhouse St Block (Refurbished areas) after taking into account
demand reduction measures
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Saffron Hill block (existing extension)

As this part of the building comprises a refurbishment of the existing building services with no changes
to the facade, the GLA Guidance on Preparing Energy Statements requires the base-line to be based
on the existing, pre-refurbishment performance. The regulated CO, emissions of the Extension have
been calculated in compliant software to determine a baseline, based on the building’s Building
Emissions Rate (BER). The performance of the proposed upgrades to the building services have been
calculated following the same energy hierarchy as for the Charterhouse / Saffron Hill blocks i.e. Be Lean,
Be Clean, Be Green. The regulated CO; emissions of the proposed development are calculated to be
61.1% less than the existing building, largely as a result of improved lighting, lighting controls, and
efficient ventilation systems with heat recovery.

CO;z Emissions (Tonnes CO; per annum) Regulated

Base line (Existing building) 199
After energy demand reduction 77
% Improvement over baseline 61.1%

Table 10. Regulated carbon emissions improvement of the Extension after taking into account demand reduction measures

Regulated CO, emission
250

200 e — - Existing (Base-line)

150

tonnes/annum

100

50

Base line (Existing building Be Lean Scenario
performance)

Figure 7. Regulated carbon emissions improvement of the Extension after taking into account demand reduction measures.
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3.7

3.7.1

3.7.2

Energy Efficient Supply (Be Clean)

Heating infrastructure

Camden planning policy CS13, DP2 and CCl! requires that all development considers connection to
decentralised energy in response to the second ‘Be Clean’ stage of the energy hierarchy. The approach
in the GLA’s Guidance on preparing energy assessments (March 2016) requires that all applications
demonstrate how their energy systems have been selected in accordance with the following order of
preference:

1. Connection to existing heat networks
2. Enable connection to future planned heat networks

3. Create a site wide heat network supplied by on-site combined heat and power (CHP)

The following sets out the investigations and feasibility of each of these options.

Existing low carbon heat networks

The development is located approximately 150 meters from the Citigen energy centre, when measured
from the eastern corner of the Charterhouse Street Block. The energy centre is located at 47-53
Charterhouse Street and contains a mixture of gas fired boilers, gas fired combined heat and power
(CHP) engines and electrical chillers. Citigen is a wholly owned subsidiary of E.On and currently supplies
heat and chilled water from their facility to a number of customers to the east of the energy centre,
including the Barbican and Guildhall.

A detailed review of the potential to connect to the Citigen network has been undertaken including a
review of whether E.On plan to extend the network to the west of the energy centre along Charterhouse
Street. A meeting was held with Emily Lister, Business Development Manager at E.On on the 23" June
2017. The meeting included a site visit of the facility. A briefing note which summarises the discussions
has been included in Appendix C. In summary:

e The carbon emissions factor of the chilled water (0.125kgCO2/kWh based on SAP 2012 carbon
factors) are higher than an equivalent on-site chiller, assuming the onsite chiller achieves a
seasonal energy efficiency ratio (SEER) of 4.0 or more - as proposed for the building.

e E.On have confirmed an indicative connection fee of £10,000/m of heat pipe. The high cost is
as a result of the potential technical constraints of crossing Farringdon Road including - Cross
Rail, River Fleet culvert, gas, water and power utilities. In addition, traffic disruption and road
closures would need to be agreed with Camden, Islington and the City of London which would
incur costs. Assuming the shortest distance between the Citigen energy centre and the
development, the initial connection costs would be~£1.45M. This would cover the costs of
installing the pipework, but would exclude costs for the heat exchanger within the building.

e EOn are currently undertaking a review to plan for future connections of buildings in the area;
however, they have no commitments to extend the network to the west of their site past 17
Charterhouse Street.

e EOnN can’t commit to a tariff at this stage, but have confirmed that they benchmark all tariffs
against equivalent on-site gas boilers.

Due to the high capital costs associated with the extension of the network, along with uncertainty over
the technical feasibility of crossing Farringdon road, connecting to Citigen as the primary heating source
is deemed to be unfeasible. However, the design will incorporate capped connections to allow for future
connection to the network.
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Figure 7. Location of Citigen energy centre relative to the site
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3.7.3

3.7.4

3.75

Enable Connection to future planned heat networks

The heating strategy for the development is based on a site wide water based circulation system that
will move heat from heat pumps located on the roof of the Charterhouse Street Block, and gas boilers
in the existing extension block. The Charterhouse Street plant room will be designed to include space
for future heat exchangers / capped connections to allow for connection to a future heat network - as
shown in Appendix D.

Create site wide heat network supplied from on-site CHP

Section 11.30 of the GLA guidance on preparing energy assessments (March 2016), states that Combined
Heat and Power will not be applicable for non-domestic developments with a simultaneous demand for
heat and power for less than 5000 hours per annum. Camden Local Plan also states that developments
should focus on energy efficiency and efficient supply of energy with CHP only accepted if it is shown
to be the most appropriate choice.

The development will largely be used as office space and therefore the base load (represented by the
domestic hot water consumption) will be relatively intermittent resulting in CHP being financially and
technically unfeasible. The development will however be based on a site wide water based circulation
system, allowing for future connection to heat networks.

Proposed heat supply approach

The table below summarises the feasibility of connecting to existing or planned heat networks within
close proximity to the site following the technical and commercial review of options.

Heating Feasible for the Reason why the optionis / is
not feasible

The Citigen energy centre is
close to the development.
However, the high connection
costs and uncertainty over the
technical feasibility of crossing
Farringdon road means
connection at the current time is
not feasible.

The development uses a water
based heating system and
includes basement space to
facilitate future connection to a
heat network.

option development?

Connect to
existing low
carbon heat
network.

No

Enable future Yes
connection

Create a site

wide heat
network, No
connected to

CHP engine

Installation of a CHP unit has
been deemed unfeasible due to
the anticipated low domestic
hot water demand.

Table 7. Feasibility of heating infrastructure options

The proposed strategy is to supply all areas of the development from roof mounted air source heat
pumps.
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3.7.6 Energy Efficient Heating: Development Performance

As no CHP has been specified, the performance of the Be Clean remains the same as the Be Lean
scenario for the Charterhouse Street block and existing Saffron Hill extension block.

Charterhouse Street Block (New build areas - subject to Building Regulation Part L2A)

CO, Emissions (Tonnes CO; per annum) Regulated
Base line 90
(PartL 2013 compliant development)
After energy demand reduction 80
After CHP / heat network connection 80

1 % Improvement over baseline 10.2%

Regulated CO, emission

100
PartL 2013

tonnes/annum

20

Base line (PartL 2013 Be Lean Scenarioc Be Clean Scenario

compliant)

Figure 8. Carbon emissions reduction for the Be Clean scenario
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Charterhouse Street Block (Refurbished areas - subject to Building Regulation Part L2B) Saffron Hill block (existing extension)

CO, Emissions (Tonnes CO, per annum) Regulated CO; Emissions (Tonnes CO2 per annum) Regulated
Base line 679 Base line (Existing building) 199
(PartL 2013 compliant development) After energy demand reduction 77
After energy demand reduction 217 After CHP / heat network connection 77
After CHP / heat network connection 217 % Improvement over baseline 61.1%

% Improvement over baseline 68% Table 8. Regulated carbon emissions for the Be Clean scenario

Regulated CO, emission Regulated CO, emission

250
2800
Existing (base-line)
mwmw - 9 £ D e ————— o —————— Existing (Base-line)
3
€ 600 €
c T‘g_ 150
S 500 9
- c
g 400 o 100
c
o 300
50
200
100 (v}
Base line (Existing Be Lean Scenario Be Clean Scenario
0 bullding performance)
Base line (PartL 2013 Be Lean Scenario Be Clean Scenario
compliant) Figure 10. Carbon emissions reduction for the Be Clean scenario

Figure 9. Carbon emissions reduction for the Be Clean scenario
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3.8

3.8.1

Renewable Energy (Be green)

Feasibility of renewable technologies

A feasibility study has been undertaken to evaluate the viability of incorporating low and zero carbon
technologies within the development.

The suitability of each technology for the development has been evaluated based on technical viability,
considering spatial requirements, suitability for the development, energy demand profile and potential
for carbon emissions savings. In addition, the compatibility of each technology with the proposed
heating strategy was considered.

Appendix E provides details of each technology and the appropriateness to the development. The
following technologies were considered:

¢ Photovoltaic Panels

e Solar Hot Water

e Heat Pumps (air and ground source)
e Wind Turbines

e Biomass Heating

Following the review of each technology, photovoltaic panels and air source heat pumps were
considered as viable for the assessed development.

Technology Technical Feasibility Recommended? \
A solar analysis study indicates
that the roof area above the
Saffron Hill block would be
suitable for roof mounted
panels. Whilst the Charterhouse
roof and the existing extension Yes
block roof has relatively good
solar exposure, these area will
be taken up with Building
maintenance Units (BMU) and

building services plant.

Photovoltaic panels (PV)

As solar collectors generally
offset gas used for domestic
hot water rather than grid
electricity, which has a higher
carbon burden, achievable No
carbon emissions savings per
unit of area are lower than
those achieved with PV.

Solar hot water (SHW)

The installation of air source
heat pumps which can recover
heat can deliver lower carbon
emissions than an equivalent
gas boiler and chiller
combination, helping to deliver
excellent heating and cooling
efficiencies. As the building
facade is being replaced, lower
heat losses means that fan coil
units can operate at lower
temperatures in heating mode,
maximising the efficiency of the

Heat Pumps Yes

heat pump.
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Ground source heat pumps are
considered to be unfeasible to
the limited ground works that
are proposed for the
development.

Large scale wind turbines can
present nuisances such as noise
and flicker effect which are not
considered acceptable for an
urban development of this
nature, and are likely to face
significant objection through
the planning process.

Biomass based systems have
been ruled out as the project
cannot accommodate the
spatial requirements for fuel
loading and storage.
Additionally, biomass has high
NOx emissions and is therefore
not deemed a suitable solution
for the development given its

city centre location.
Table 9. Renewables - feasibility of each technology Renewable energy: Development Performance

Wind turbines No

Biomass heating No

3.8.2 Photovoltaic panels (PV)

A detailed overshadowing assessment has been undertaken to assess the potential to integrate
photovoltaic panels (PV) within the development - as shown in the figure below.

| &

Figure 11. Plan view of development showing areas with solar levels over 850 kWh/m?/yr

Due to the presence of a Building Maintenance Unit (BMU) around the perimeter of the Charterhouse
Street block and a BMU and ventilation ductwork on the roof of the Saffron Hill extension, PV panels
cannot be installed in these areas.

TWINFHARTH



The proposal is to install the following: Saffron Hill block - above plant area:

Saffron Hill block - roof: ¢ Mounted above plant area: ~42 panels, 10° inclination, 1.5m apart (to minimise self-shading and

S L ) i provide access).
e Roof mounted: 37 panels, 30° inclination; 1.8m apart (to minimise self-shading and provide

access). e Approximate panel size: 1.6m x Im
e Plant screen mounted: 8 panels, vertically mounted e Minimum peak power output per panel: 270Wp
e Approximate panel size; 1.6m x Im e Minimum panel efficiency: 16.5%

Minimum peak power output per panel: 270Wp

Minimum panel efficiency: 16.5%
St Andrews House

¢ Roof mounted: 40 panels, 30° inclination; 1.8m apart (to minimise self-shading and provide
access).

N
\\\\

e Approximate panel size: 1.6m x Im
e Minimum peak power output per panel: 270Wp

¢ Minimum panel efficiency: 16.5%

g &
§ ¢
 §
o

Figure 12. Proposed PV layout on the Saffron Hill Block

Figure 14. Proposed PV layout on St Andrews House

Figure 13. Indicative PV / green roof arrangement
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3.8.3 Renewable Technology: Development Performance
Charterhouse Street block Charterhouse Street Block (Refurbished areas - subject to Building Regulation Part L2B)

The impact of the renewable energy systems for the Charterhouse block was tested in government approved
software (IES Virtual Environment). The use of an air source heat pump to provide space heating and domestic

] ] o e ) : A CO:2 Emissions (Tonnes CO2 per annum) Regulated
hot water heating delivers an additional emissions saving of 9% after accounting for passive and energy . i
- ; Base line (PartL 2013 compliant 679
efficient design.
development)
After energy demand reduction 217
CO; Emissions (Tonnes CO, per annum) Regulated After CHP / heat network connection 217
Base line (PartL 2013 compliant 90 After renewable energy 192
development) % Improvement over baseline 71.8%
After energy demand reduction 80
After CHP / heat network connection 80 Table 11. Regulated carbon emissions improvement of the development after taking into account demand reduction, CHP and
renewables.
After renewable energy 73
% Improvement over baseline 18.4% _—
P Regulated CO, emission
800
Table 10. Regulated carbon emissions improvement of the development after taking into account demand reduction, CHP and e .
renewables. 700 Existing (base-line)
Regulated CO, emission £ 600
3
° PartL 2013 E 700
GO e e e ——————————————_———— art 8
$ A00
20 E
£ 70 s 300
- £ =
= 60 200
<
50
g 100
E 40 o
- 30 Base line (PartL Be Lean Scenaric Be Clean Scenario Be Green Scenario
20 2013 compliant)
10 Figure 16. Regulated carbon emissions improvement of the development after taking into account demand reduction, CHP and
0 renewables

Base line (PartL Be Lean Scenario Be Clean Scenaric Be Green Scenario
2013 compliant)

Figure 15. Regulated carbon emissions improvement of the development after taking into account demand reduction, CHP and renewables

23| Page

TWINFHARTH



Saffron Hill block (existing extension)

No renewable energy systems are proposed for the existing extension block as a result of constraints
from building services plant and the Building Maintenance Unit (BMU) at roof level and the proposal to
retain the existing high efficiency gas fired boilers to provide space heating

CO; Emissions (Tonnes CO; per annum) Regulated
Base line (Existing building) 199
After energy demand reduction 77
After CHP / heat network connection 77
After renewable energy 75
% Improvement over baseline 62.4%
Table 12. Regulated carbon emissions improvement of the development after taking into account demand reduction, CHP and
renewables.
Regulated CO, emission
250
I e e e e = = = —— — — Existing {(Base-lina})
E
3
c
< 50
8
c 100
L=
a=r
50
o

Base line (Existing Be Lean Scenario Be Clean Scenario Be Green Scenario
building performance)

Figure 17. Regulated carbon emissions improvement of the development after taking into account demand reduction, CHP and
renewables
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3.8.4 Site wide performance against targets

All efforts have been made to minimise carbon emissions associated to the building following a be lean,
be clean, be green approach.

In addition, the development has been future proofed for connection to a district heating network. A
centralised water based system served by highly efficient air source heat pumps in the Charterhouse /
Saffron Hill block is proposed which will lead to a reduction in carbon emissions, localised NOx emissions
from the building, and allow easy connection to a District Heating network if routed past the site in the
future.

Although, the development should aim for a 20% on site renewable energy supply, this is not possible
due to site constraints. However, a robust strategy has been provided that achieves the following for
the site as a whole:

e An 18.4% reduction in carbon emissions against the baseline emissions for the new build areas
(areas assessed against Part L2A).

e Cumulative site wide carbon emissions savings of 628 tonnes CO2 when compared against the
baseline emissions.

CO;z Emissions (Tonnes CO; per annum) Regulated Unregulated
Base line 968 703
After energy demand reduction 375 703
After CHP / heat network connection 375 703
After renewable energy 375 703

% Improvement over baseline 64.9%

Table 13. Cumulative carbon emissions reductions for the site as a whole

Regulated CO» Savings Tonnes per % over % over Baseline

annum previous

stage

Savings from Energy 5924 61.2% 61.2%
demand reduction
Savings from CHP / heat 0.0 0.0% 0.0%
network connection
Savings from renewable 357 95 3.7%
energy
Total Cumulative 628.2 64.9%
Savings

Table 14. Regulated carbon savings per annum for each stage of the energy hierarchy - for the site as a whole
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3.8.5 Carbon Offset

As the 35% carbon emissions reduction target hasn’t been completely met on site, the carbon emissions
shortfall has been calculated to be 14.9 tonnes per annum, or 447 tonnes over 30 years.

Annual Shortfall Cumulative Shortfall
(Tonnes COy) (Tonnes COy)
Total Target Savings 315
Shortfall 14.9 447

Table 15. Shortfall in carbon emissions against the 35% target

Based on a cost of carbon of £60 per lifetime tonne, the carbon offset is £26,839.
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4. APPROACH TO MINIMISING COOLING ENERGY



4. APPROACH TO MINIMISING COOLING ENERGY

The development has been designed to limit the internal heat gains and optimising the facade to
minimise the need for cooling. The approach to the design has followed the cooling hierarchy as set out
in Policy 5.8 of the London Plan:

1. Minimising internal heat generation through energy efficient design:

All distribution pipework will be thermally insulated in compliance with minimum Part L
standards.

Pipe lengths will be minimised, particularly lateral pipework in corridors

Pipe configurations will minimise heat loss e.g. through twin pipe / flow and return
configurations.

Specification of energy efficient lighting will reduce the internal heat gains.

2. Reducing the amount of heat entering the building in summer:

All new facades have been carefully designed to incorporate shading measures, including deep
reveals and shading from surrounding buildings. In addition, the use of high performance solar
control glass will limit solar heat gains.

High reflective internal roller blinds with low transmittance will be installed in both new and
refurbished part of the development.

3. Use of thermal mass and high ceilings to manage heat within the building

Thermal mass has been considered; however, given the limited exposed facades and glazing,
the amount of area receiving direct sunlight would not be sufficient to justify its use.

The floor to ceiling heights are largely set by the existing slab to slab heights. Where possible,
the ceiling heights have been maximised by minimising the depth of the services void and use
of cellular structural beams in the extended areas which maximise the floor to ceiling heights

4, Passive ventilation

Due to the urban location of the development and impact from noise and air pollution, the
development will use fixed windows in all office areas.

A natural ventilation strategy will however be incorporated in the double height restaurant
facing the central courtyard. Actuated low and high-level openings, along with large operable
doors will provide natural ventilation during mid seasons. The incorporation of automatic control
will also provide potential for night cooling of the space.

5. Mechanical ventilation:

27| Page

All ventilation systems will comprise low pressure ductwork, variable speed drives, heat recovery
with a minimum efficiency of 81% and low specific fan powers.
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APPENDIX A: PART L MODEL INPUT ASSUMPTIONS

Charterhouse Street Block - HVAC and lighting assumptions

Space Type / Grouping

Ventilation - Zonal Building
NCM Building Type NCM Activity | HVAC - System level | &0 ooon-cona DHW Lighting ueing LZC Technologies
level Management

B1: Office Office - Cupboard HWVAC-1 - DHW-1 LT-4 BM-1 -

B1: Office Uffice - Circulation HVAC-1 - DHW-1 LT-4 BM-1 -
drea

B1: Office Office - Toilet HVAC-1 VENT-2 DHW-1 LT-4 BM-1 -

B1: Office Office - Reception HVAC-1 VENT-1 DHW-1 T2 BM-1 -

B1: Office Uffice - Light Plant HVAC-1 - DHW-1 LT3 M1 -
Room

B1: Office Uffice - Open Flan HVAC-1 VENT-1 DHW-1 LT-1 -1 -
Office

B1: Office Uffice - Open Plan HVAC-1 VENT-1 DHW-1 LT-2 BM-1 -
Office

B1: Office Dffice - Masting HVAC-1 VENT-1 LT-2 BM-1 -
Room

Office - Changing
B1: Office e HVAC-1 VENT-1 DHW-2 LT-4 BM-1 -
Facailities
B1: Office Uffice - Foad HVAC-1 VENT-3 DHW-2 LT M1 -
preperation
B1: Office Office - Eating HVAC-1 DHW-1 LT-4 BM-1 -
drinking area
B1: Office Internal void - - - - - -
B1: Office Carpark - - - - - -

Table 16. Systems assigned to each space type
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Heating, Cooling & WVentilation
[HVAL] - SYSTEM LEVEL

Ventilation - ZONAL LEVEL

HVAC-1

Fan coil units - fed

WVENT-1 VENT-2 WENT-3
e FCUs= -terminal unit | Toiletventilation- |Kitchenwventilation -
Description
SFP supply and extract extract
Room types All areasflth HVAL- All toilets All kitchen areas
Wilfs 0.2 15 1.4
Description N/A Remote from room | Remore from room
ACH M/A 10 40
Description [ type Mo No No
Domestic DHW

DHW-1 DHW-2

Description Electric PFOU Electric heat pump

Changing rooms |

Description from elec heat
pumps
Boom s All office areas, FEB
bl and retail
Type Fan coil units
Heating System
Elec/gas Elec
SCOP 327%
Yes MJA
Coaling System
Description Electric heat pump
Description Elec
SEER 4.05
EER 2.93
Yes MJA
System adjustment
Class Class D
Class Class L1
W/lfs 149

Description

Variable speed with
multiple pressure

SENSOrs
Metering Provision
Yes/MNo Yes
Yes/No Yes

- All office areas showers &
restaurant
Elec/sas Electric Electric
£ 1005 3.21
Yes/No Mo No
) 0.95 0.95
Yes/No No Yes
litres 2605 litres (3000 x
83.5%)
KWh/[1.day) g 0.0047
Yes/MNo - Yes
mJW/m - S
W/ Time switch? - 250 fYes

Ventilation & pumping

Aircon / nat vent

Air conditioned

Description Centralised
balanced

% efficiency orn/a 21.00

System Controls

ez Y2z

No Y2z

No Y2z

Yes ez

No ez
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Saffron Hill Extension Block - HVAC and lighting assumptions

Space Type f Grouping
NEM Building Type MEM Activity HVAC - System level Ve"t“altei::l'zc'“' DHW Lighting an”;:r:"int LZC Technologies
B1: Office Office - Cupboard - - - - = =
B1: Office Office - Circulation area HVAC-11 - DHW-10 LT-11 BM-1 -
B1: Office Office - Toilet HVAC-11 WENT-11 DHW-10 LT-11 BM-1 -
B1: Office Office - Reception = = - - = -
B1: Office Office - Light Plant Room - - - - = -
B1: Office Office - Open Plan Office HVAC-10 VENT-10: DHW-10 LT-10 BM-1 -
B1: Office Office - Open Plan Office - - - - = -
B1: Office Office - Meeting Room - - - = = -
B1: COffice Office - Changing HVAC-10 VENT-10 DHW-10 LT-11 BM-1 -
Facailities
B1: Office Office - Food preperation - - - - = -
B1: Office Office - Eating drinking _ ~ : : B B
area
B1: Office Internal void - - - = = -
B1: Office Internal woid = = - - = =
B1: Office Gym HVAC-10 VENT-10: DHW-10 LT-11 BM-1 -

Table 17. Systems assigned to each space type
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Heating, Cooling & Ventilation {HVAC) - —
SYSTEM LEVEL Ventilation - Z0MNAL LEVEL
HVAC-LD HVAC-11 WVENT-10 WENT-12
! - FCUs= -terminal unit
Fan coil units - fed Radiabars - fed from Description Toilet extract
Description from gas fired i . SFP
boilers moliErgaies All areas with HVAC- _
Room types 1 Toilets
L _ Mot known [use
. . . W= 205 [ ;
Room types All office areas Circulation default=1.2)
Description NJA Remote from zone
ACH N 10
Type Fan coil units Radiators
Heating System Description | type Mo Mo
Elec/sas Gas Gas
SCOP 0.915 0.915
Ves A HfA -
Cooling System Domestic DHW |
DHW-10
Description Electric heat pump -
Description Elac _ Description Electric POU
SEER 4. 89 -
EER 3.11 -
Yes N/A - - All office areas
System adjustment
Clazs Claszs D - Elec/zas Electric
Class Class L1 - % 1005
W/lfs 19056 - Yes/No Mo
Description Variable speed = % 0.95
Yes/No No
Metering Provision litres None [POU)
KWh/[l.day) =
Yes/Mo Mo N
Yes/No -
Yes/MNo MNo No
m /W/m -
Ventilation & pumping
Aircon / natvent Air conditioned MNatwvent W/ Time switch? -
Descrintion Centralized
F balanced
% efficiency orn/a 831% -
System Controls
Yes Yes Yes
No ez ez
No fes Yes
fes ez Yes
Na Yes Yes
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APPENDIX B: BRUKL REPORTS

Charterhouse St Block (New build areas Part L2A): BASE-LINE / BE LEAN

Building services

BRUKL Output DOCU ment (2 HM Government The standard values listed below are minimum values for efficiencies and maximum values for SFPs. Refer to the

Non-Domestic Buillding Services Compliance Guide for details.

Comphance with England Buillding Regulations Part L 2013

Whoie building lighting automatic monitoring & targeting with alarms for out.of-range values | YES

Whole building electric power factor achieved by power factor correction »0.95
Project name
1- HVAC-1
PI’OjeCtZOZO CHS NEW 231 1 1 7.LEANA AS designed Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [W/{Us}] | HR efficiency
This system 0.9 293 0 19 0.81
Date: Thu Nov 23 20:27:25 2017 Standard value | 0.91* 27 N/A 1.6* N/A

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

Administrative information * Standard shown s for gas single boiler systams <=2 MW output. For single boder systems >2 MW or multi-boller systems, (overall) limiting
efficiency = 0 88 For any ncwidual boder m 2 multi-boiler system, lmiting efficency is 0 82

Bunlding Details Owner Details * Allowed SFP may be increased by the amounts specified in the Non-Domeste Building Secvices Compliance Guide # the system ncludes
Address: Address 1. City, Postcode Name: Name adational components a3 Isted in the Guide
Telephone number: Fhone
Certification tool Address: Street Address, City, Postcode 2-HVAC-3
Calculation engine: Apache Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [W/{ls)] | HR efficiency
Calculation engine version: 708 Certifier details This system 327 293 0 19 081
‘M - »
Interface to calculation engine: [ES Virtual Enviconment  Name: Name Standard value| 2.5 27 N/A 16* N’IA
Te number: Phone ~0f - ‘ES
Eaduifiane 4 slion enghne ve . 708 lephmen Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | YES
Address: Street Address, City, Posicode * Standard shown s for 38 types > 12 KW output, except absorption and gas engine heat pumps. For types <=12 KW output. refer to EN 148295
BRUKL compliance check version: v&53 a0 for imitng standards

* Allowed SFP may be increased by the amounts specified in the Non-Domeste Building Secvices Compliance Guide 7 the system includes
Criterion 1: The calculated CO. emission rate for the building must not exceed the target acdtional components as ksted in the Guide

"No HWS in project, or hot water is provided by HVAC system”

CO, emission rate from the notional bullding, kgCO/m’ annum 245
Target CO, emission rate (TER), kgCOJn¥ annum 25 Local mechanical ventilation, exhaust, and terminal units
Bullding CO, emission rate (BER), kgCO,/n¥ annum 2 ID | System type in Non-domestic Building Services Compliance Guide
Are emissions from the building less than or equal to the target? BER =< TER A | Local supply or extract ventilation units serving a singie area
Are as built details the same as used in the BER calculations? Separate submission 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
Criterion 2: The performance of the building fabric and fixed building services should E | Local supply and extract ventilation system serving a single area with heating and heat recovery
achieve reasonable overall standards of energy efficiency F | Other local ventilation units
::ues whoch’f: not achieve the standards in the Non-Domestic Building Services Compliance Guide and Part L are G Fan-assisted terminal VAV unt
Bu::z:: f:bric H Fan coil units
| Zonal extract system where the fan is remote from the zone with grease filter
Element Usiwnt | Uscaw | Urcsn | Surface where the maximum value occurs®
Wall** 035 |02 0.2 01000055:Surf[3] Zone name SFP [Wilis))
e x> HR efficiency
Floor 025 | 022 |0.22 | 01000009:Surf0] 1D of system type | A B C D E F G H I
Roof 025 |01 0.1 0400005D-Surf[0] Standard value |03 (11 |05 |19 |16 |0S |11 |05 |1 Zone | Standard
Windows***, roof windows, and rooflights | 2.2 14 1.4 01000055:Surfl0] 1st018 _Open Plan Office . . . - . - = 02 |- . N/A
Personnel doors 22 22 2.2 1S00001E:Surl{0] 151019 _Open Plan Office - - - - - - - 02 |- - N/A
Vehicle access & similar large doors 1.5 - - No Vehicle access doors in building 161020 _Open Plan Office - - - - - - - 02 |- - N/A
High usage entrance doors 35 - - No High usage entrance doors in building 151023 _Open Plan Office - - - - - - - 02 |- - N/A
3:: . tm:e mﬁf :Q?u:o?::f: -}:":v:]lf.\] Uscen = Caloutated maximum individual element U-values /(K] 151025 _Open Plan Office ==k = J- I- |- 1- 102 N/A
* There might be more than one surface whare the masmum U-value occurs 181025 _Open Plan Office « = x = s - - 02 |- x N/A
" Automatc U«walue check by the 100l does not apply 10 curtan walls whose leniting standard 1s smilar 10 that for windows 151025 _Open Plan Office - - - - - - - 02 |- - N/A
*** Display windows and smiar glazing are excluded from the U-value check
N.B_. Nether roof ventilators (inc. smoke vents | nor ssimming pool basins are modelied or cheched aganst the imting standards by the ool
Air Permeability Worst acceptable standard | This bullding
m¥(h.m¥) at SO Pa 10 10
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Technical Data Sheet (Actual vs. Notional Building)

Building Global Parameters Building Use

‘Arl.m

Area [nr]
External area [m]

Infittraton [’ fhm@ ‘L‘Pa‘

Average conductance [W/K] 1781' 13

Average U-value [Wim'K]
Alpha value® [%]

100

Actual Notional
3659 4 3550 4
2697.6 26976
LON | LON
10 3

| 153243
068 057
89 10

Feveriage o e DUENgS Sverage “est imnafir coeficient wnich 13 due o Iherl dagng

Energy Consumption by End Use [kWh/m’]

Actual Notional

Heating 131 577

C‘odhnq 434 841

Auxiliary 13.82 1226
Lighting 10.61 18.51
Hot water 17.56 1463
Equipment* 41,16 4116
TOTAL™ 69 A2 59.58

-erlwm'nmmnmv:cmrﬂum
= Toral '3 net of any slecCyl energy Jepiaces Ty OWF genenmon. If appicabe

Energy Production by Technology [kWh/m’]

Photovoltaic systems
Wind turbines

CHP oPnera'.or*

Sotar thermal systems

Actual
0

E, —————
. =
0

Notional
0

0
0
0

Energy & CO, Emissions Summary

Heating + cooling demand [MJ/nr]

Primary energy* [kWhint]
Total emissions [kg/nt)

Actual
93.19

Notional

1298

2

131.27
14258

245

Perary energy € net of 3Ny STy tnergy Apaces by O-F generstry, T ppRCatee

B1 Offices and Workshop businesses
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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 Uitye | Usen | Surface where the minimum value occurs®
Wall 023 |02 01000055:Surf{3]
Floor 02 022 | 01000009:Surf{0}
Roof 0.15 |01 0400005D:Surfl0]
Windows, roof windows, and rooflights 1.5 14 01000055:Surf[0]
Personnel doors 15 22 1S00001E:Surf[0]
Vehicle access & similar large doors 15 No Vehicle access doors in building
High usage entrance doors 15 - No High usage entrance doors in building

Usre = Typical indwdual element U-values (Wiim'K)j
* There might be more than one surface whers e minimum U-value ocours

Usas = Minimum individual element U-values W/im'Kj]

Air Permeability

Typical value

This building

m*{h.m? at S0 Pa

[

ol
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Charterhouse St Block (New build areas Part L2A): BE GREEN

BRUKL Output Document

Comphance with England Building Regulations Part L 2013

Project name

Project2020 CHS NEW 231117-GREENA As designed

Date: Thu Nov 23 20:35:57 2017

Administrative information

Building Details Owner Details
Address: Accress 1. Ciy. Posicode Name: Nome
Telephone number. Phone
Certification tool Address: Street Address. City, Postcode
Calculation engine: Apache
Caloulation engine version: 703 Certifier details
Name: Narme

interface to calculation engine: [ES Virtual Envronment
Interface to calculation engine version: 708
BRUKL compliance check version: v£ 320

Telephone number Phore
Address: Street Acdress, City, Fosicoce

Criterion 1: The caiculated CO; emission rate for the building must not exceed the target

CO; emssion rate from the notenal buliding, kgCO,/m’ annum 258

Target CO, emission rate (TER), kgCO,/m’ annum 265

Building CO, emission rate (BER). kgCOy/m’ annum 20

Are eemssions from e bullding less than or eguai 10 the target? BER =<TER

Ara as buit details the same as used n the BER calouations? Separate submussion

Criterion 2: The performance of the busiding fabnc and fixed buniding services shouid

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 ar=
displaysd in red

Building services

The standard vaiues listed below are murumum values for efficencies and maximmum values for SFPs Refer to the
Non-Domestic Building Services Complance Gude for detaits

Whole building lighfing automatic monitoring & targeting with alarms for out-ofrange values | YES
Whole building electnic power factor achieved by power factor correction »0 95
1. HVAC-Y

Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [Wii's]] | HR efficiency
This system 327 293 0 1o 08!
Standard value | 257 27 N/A 1.8 N/A
Automatic monitoring & targeting with alarms for out-of range values for this HVAC system I(ES
* SLANGETT V0w IS 101 31 fypes > 12 AW OUDUL ecest JDGCTPION 3N S8 Engne haXt PUMDE. FOr tyDes «=12 W DB nefer  EN 1228
o IMg SO
* Alomas SFF may D noRacad Dy e INOUTS specited 1 Mie Non-Domestc Suang Denicss Complanoe Gane £ e 5SiET nouces
2AMONS COMPONSTS 35 ISE9 N Me Guoe
2- HVALC-3

Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [Wil's])] | HR efficiency

This system 327 3 € 1.8 0.81

Standard value | 2 57 7 NA 1.0° N/A

Automatic monitoning & targeting with alarms for out-of range values for this HVAC system IfES

* SLINGIOT EHoWN 1§ 1 31 HDEE ~12 TW OUIL, eXoept JDSCPIN 3N J36 ENgNE NEX PUMPE. For fypes =12 KW JUE, et © BN 14828
[ IEIg SICH

* Aowas SFF may De no=asad Oy Te 3M0uTS specited r e Non-Domestic Suldng Senvoss Comgiance Sade ¥ e 5ysiem Noludes
2SMONS CUMCONeTS 35 kg I e Guoe

"No HWS in proect, or hot wadser s provided by HVAC system”

Local mechanical ventilabon, exhaust, and termmal units

1D | System type in Non-domestic Building Services Compliance Guide
A Local supply or extract ventiiation uniis serving a single arsa
B Zonal supply system where he fan s remote from the zone
C Zonal extract system where the fan & remcte from the Zone
D | Zonal supply and extract ventiiation unds senang 3 single room or 2one with heating and haat recovery
E | Local supply and extract ventiiabon system senang 3 single a7ea with heating and heat recovery
F Other local ventiaton units
G | Fam-assisied terminal VAV unit
- Fan col units
| Zonal extract system where the fan s remcte from the zone with grease fiter
Zone name SFP (Whus)) HR offics

1D of system type | A 8 Cc D E F G |H I .

Standardvalue |03 | 1.1 |05 |16 |18 |05 |11 |05 | Zone | Standard

15018 _Open Plan Office - - - - - - 02 |- - Ni&
15019 _Open Plan Office - - - - - - - 02 |- - NiA
152020 _Open Plan Office - - - - - - - 02 |- - N/A
15023 _Open Plan Office - - - - - . . 02 |- - NiA
151025 _Open Plan Office - - . - - . - 02 - N/A
1125 _Open Pian Office - - - - - - - 02 |- - NA
1si025 Open Plan Office - - . - - - - 02 |- - NiA

Building fabric
Element Uscomt | Uscoe | Ucus | Surface where the maximum value occurs®
Wal* 035 |0z 02 01000055 Surf3]
Floor D25 02 022 01000009 Surfi0]
Roof 025 |01 0.1 04000050 Surfll)
Windows"**, roof windows. and rocfights | 2.2 14 14 01000055 Surfi0]
Personnel doors 22 22 22 150000 1E-Surfil)
Vehicle access & simiar large doors 1.5 - - No Vehidle access doors in buiiding
High usage entrance doors 33 - - No High usage entrance doors in building
Uncme = LITYING ME-REQNIES JveT308 L-vduss [T
Usowe = CAlCURED Feaasgied Jrerage U-valess [W(m | Ut = CRCUMIE0 MBI PONSE Sement U-vates [WV(rre]
* Thére MIgH D& MOME THN 008 SUTICE WNER TE TANMUT U-3uE 000U
** ALSOITENC U-v3iUS Check Dy e 100 CO8E NOT 300 1T CUram SIS @N0se IMilng SN IS Siriar i TGt for Amscws
** Dupiay wingows anS Smiar glazng are escuded Tom e U-saue theck
KB Nemer mof vEntiaioms (NG FMORE eS| NOr SATRIING DOGI D3SNE ME MOOKIEE OF CNECASC AgMNE e IMANg STINCIS Dy 1he hoo!
A Permeability Worst acceptable standard | This building
m(hm') at 50 Pa 10 iC
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Technical Data Sheet (Actual vs. Notional Building)

eters

Actual Notional
Area [n7) 36504 3650 4
External area [nv] 200708 20876 St MRS 300
Weatrer LON LON - L ——-—
Infitrabon [mhnr@ 50Fa] 10 3
Average conductance [W/K] 178113 153243
Average U-valve Wim¥] 0,66 057 )
Alpha valus' (%) ge 10

Tl T LAY sewage Teml tucetel naMomel wle s e b Tee ugry

Energy Consumption by End Use [kWh/m"]

Actual ~ Notional
Heating 383 2.04
Cooling 434 841
Auxliary 1382 12.2
Lighting 10.81 18.51
Hot water 6.77 14.63
Equipment’ 4110 41.18
TOTAL™ 3946 5585
e e

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 (MJnv] 9319 131.27
Prmary energy" [k\Wh/n] 142 65 145 57
Total emissions fkg/m’] 20 255
ey e epy B Wl ety SeTis e e jr Jmm L iy LI generstire # e mce

Key Features

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

expected
Building fabric
Element Uire | Ui | Surface where the minimum value ocours®
Wall 023 |02 01000055:Surf{3]
Floor 0.2 D.22 | 01000008:Surfi0]
Roof 0.15 | 0.1 0400005D:Surfl0]
Windows, roof windows, and rooflights 1.5 14 01000055:Surfi0]
Personnel doors 1.5 2 1S00001E:Surfi0]
Vehicle access & similar large doors 1.5 - No Vehicle access doors in building
High usage entrance doors 1.5 No High usage entrance doors in building

Usne = Typical Ingividual element U-vaes [Wiim K )
" There mignt De more than one surface whens e minimum U-value ocours

Ui = MINIMUM In@vidual eement U-valies [W/im'K )

Air Permeability

Typical value

This building

m*(h.m?’) at 50 Pa 5

10
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Charterhouse St Block (Refurbished areas Part L2B): BASE-LINE /7 EXISTING

BRUKL Output Document

Compliance with England Building Reguilations Part

Project name

Project2020 CHS EXISTING 231117-A As built

Date: Thu Nov 23 18:54:16 2017

Administrative information

Building Details Owner Details
Address Acdress 1. Ciy Fostcods Name Name
Telephone number. Prone
Certification tool Address: Steet Address, Cty. Posxcode
Calculation engne . Spache
Calculation engine version: 7.03 Certifier details
Name Name

Interface to calculation engine. =S Virtual Erveonment
Interface 1o calculation engine version 70 2
BRUKL compliance check version v 3a0

Criterion 1: The caiculated CO. emission rate for the buliding must not exceed the target

The buiticing coes not compdly wiih England Busidng Reguiatons Part L 2013

Telephone namber. Fhone
Address: Street Address, Cery Posxode

CO; emission rate fom the notional buliding, kaCOm* annum 207

Target CO, amussion rate (TER), kgCO/m* annum 207

Bulkiing CO,; emission rate (BER), kgCOMr annum 972

Are emissions from the bullding ess than or equal to the target? B8ER > TER

Are as bullt detalls the same as used in the BER calculations”? Separate submission

Criterion 2: The performance of the bullding fabnc and fixed busiding services should

achieve reasonable overall standards of energy efficiency
Values swhach do not ache the dards o the Non Domestic Budding Services Complance Gaade and Part L are

dsplayed i ra=d

Building fabric

Element | Uscot | Uscon | Uican | Surface where the maximum value occurs®
Nai™ 1035 |1 1 DJDDOO0S-Surf[

Floor 025 |osa |o0se | FFODO00S Sui12]

Roof {025 8 18 CRO00017 Surlf0]

Windows**"_ roof windows. and roofights | 2 2 264 |33 DJOD000S - Surflly

Personnel doors |22 ‘ No Personnel doors in building

Jehicle access & similar large doors 1.5 - | - No Vehicie access doors in builiding

High usage entrance Joors |3s - | - No High usage entrance doors in bullding
Ui T UMANG S gieo werags Uaabes TWImE ||

Veia = CIOATRC IS WEPTTED ITIPE Uaoes Wi || Ucen = Cacuiatss maxmum rowoua alamant Uvaiues [Wimn))
‘ Thera mght 56 mors an one SUrace abere T8 marmum U-saue ooours

" Autormste Usalkas check Dy he ool doss not Spply 10 curtar wals whose kmtng sandart & smiar © 5t ‘or mncows

*** Dspiay wndoss and smiar gaong % sxcluoed from the Uvas chack

NS Nether roof vemtianrs (nC SMOLE venTS | NOr SWMMng podl 525N e MOceied Or chectes 2! e IMang SINCrTs Dy ™e Dol
Air Permeability Worst acceptabie standard | This buliding

m(h.mv) at SO Pa 10 ’

Building services

The standard values fsted bedow ate minimum values for efficiencies and maximum values for SFPs Refer o the

Non-Domestic Buildng Services Comphance Guide for detasls

Whoile building ighting automatic monitoring 8 targeting with alarms for out-of-range values | YES

Whole building electric power factor achieved by power factor correction 0510055
1- HVAC-1
Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [WAl's)] | HR efficiency
This system o 25 3 3
Standard valepe | D51 38 NiA 16 NiA

Automatic monitoring & targeting with alarms for out-of range values for this HVAC system ] NO

* Sandard showr 3 for gas smgie boder systers <=0 MW cutput For sngie Soder systers >2 VW o ruh-boler systers. overall imtrg

efcency s (32 For any nowial boler » 2 mutt-boler system. lmang efcency s 0 52

* Alowed 557 may be noreasec Dy he amounts species m he Non-Domeste Sulcng Servoes Compiarce Suce ¥ he systen incuges

aodnoral componets s isded n te Gace

1- DHW-1
Water heating «fficiency Storage loss factor (kWhilitre per day]
This building 0SS 0012
Standard value 08 Nia

Local mechanical ventilation, exhaast, and termanal units

System type in Non-domestic Building Services Compliance Guide

Local supply or extract ventilation units serving a single area

Zonal supply sysiem where the fan is remote from $he Zone

Zonal extract systam where the fan is remote from the Zone

Zonal supply and extract venfiafion unils S&rving 3 smgie room of Zone with heating and heat recovery

Local supply and extract venSiation system sanving a3 single area with heating and heat recovery

Cther local ventilation units

Fan.assistad termrenal VAY unit

z|o(nmlolojo]|»|s

Fan coll units

Zonal extact systam where the fan is remote from the Zone with grease Sfter

Zone name ' SFP [Wilis)] ——
ID of system type | A B C D E F G H 1
Standardvalve |03 |11 |05 |13 |16 |0S |11 [0S |1 Zone | Standard
1st Disabled Touet 8 |- - - NIA
1st Femaie Toiet | - . 18 |- - - - NA
1st Femaie WC - - 18 |- - - - NIA
1st Male Todet | - - 18 |- 2 - . = NIA
1st Male WC - - 18 |- - - - = 2 NIA
1st WC E = 18 |- > B = E - = NIA
2nd Disabled Tolet - - 18 |- - - - - = - N/A
2nd Female Tolet - = 18 |- S - - S 2 S NIA
2n¢ Female Toket - 3 18 |- B z : : S g NIA
ang Female WC | - - 18 |- - - - 3 - = NIA
anad Kitichen = i 14 | - = s c 5 = NIA
2nd Male Tollet - - 18 |- - - - NIA
2nd Maie Tollet - - 18 - N/A
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Technical Data Sheet (Actual vs. Notional Building)

Building Global Parameters Building Use

Actual  Notional %Au- mn'lwl

Area [nY] 11212 T 11212

External area [m’] 134292 134292 : ina Ca? ,
Weather LON LON R m"" VEVANShOR S
infiltration [mhn¥'@ SOPa] 25 B ‘
Average conductance [W/K] 18498 8 6723.73

Average U-value (Wim'K] 145 0.5

Aipha value* [%] 1004 10

Prertage of B DUKINGS SErIge "o PRIy COPTOETT Attt 13 AR B Perny trageg

Energy Consumption by End Use [kWh/m’]

Actual Notional

Heating 11872 10.01

Cooling ETEL 685
Au;\}hmy 86.99 13.71
Lighting 39.03 14.33
Hot water 486 378
Equnoment' 4755 47 55
TOTAL* $260.71 ~ 48.78

Fomrgy L30T Dy SAMEN! S083 MO LT IDedrTE e U3 Y CSTASDNG eI
Tots 13 net o oy HACICE energy Sapiaces iy OwF geeermon ¥ sopicsbe

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 [MUinv] 33081 12588
Primary energy* [kWhinr) 58757 121.58
Total emissions [kg/m’] 072 207

Pemary srengy B et of 3y SECTCE ey G0N &y OrF gemermmry T appicatie
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Key Features

The Building Control Body is advised to give partioular attention to items whose spectfications are better than typically
expected

Building fabric

Element Uity | Ui | Surface where the minimum value occurs®
Wall 0.23 1 DJO0000S- Surf[2)

Floor 0.2 058 | FFOOD0O0S:Surf[12]

Roof 0.15 1.8 CRO00017:Surf{0)

1.7 CROG0017:-Surf[5)

m

Windows, roof windows, and roofliights 1

Personnel doors 1.5 No Personnel doors in building
Vehicle access & similar large doors 1.5 - No Vehicle access doors in building
High usage entrance doors 1.5 No High usage entrance doors in buliding

Usre = Typical individual element U-values (Wim'K)] Usser * Meumum individual elermnent U-values [W/(m'K )]
* There might be more than one surface whers he minimum U-vaius occurs

Air Permeability Typical value This building
m(h.m? at 50 Pa S 2$
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Charterhouse Street Block (Refurbished areas Part L2B): BE GREEN

Building services
The standard values listed below are minimum values for efficiencies and maximum values for SFPs. Refer to the

BRUKL Output Document W | IM "‘E ot Non-Domestic Building Services Compliance Guide for details
Complanc th Enal 1 Buildina Reaulat < Part L 2013 Whole building lighting automatic monitoring & targeting with alarms for out-of-range values | YES
VANTPIILE WIS I NEW CIUNo Ve - —— Whole building electric power factor achieved by power factor correction >0.95
Project name 1- HVAC-1

—ATR_ Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [W/(l/s)] | HR efficiency
pro]ec 020 C s EX|ST|NG As designed This system 327 293 0 19 0.81
231 1 1 7'GREENA Standard value | 2.5* 2.7 N/A 164 N/A

Date: Thu Nov 23 213047 2017

Adminestrative information

Building Details Owner Details
Address: Adoress 1. Cay Posicode Name Yame
Telephone nambes: Phone

Certification tool Address  Sreet Address. Ciny. Sosteode
Calculathon engme. Lpachs
Caloulation engine version. 702 Cenrtifier details

Name MName
Telephone namber Prone
Address Creet Address Tty Fostoode

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

interface to calculation engine ‘£S5 Viual Enveorment

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

* Standard shown & for a types > 12 W output, except absorption and gas engine heat pumps. For types <=12 kW output, refer 1o EN 14825
for imitng standards

* Alowed SFP may be ncreased by the amounts specied in he Non-Domestc Bulding Servioes Compliance Gude # the system incuoes
acdtional components as isted in the Guide

2-HVAC.3
Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [W/(l/s)] | HR efficiency
This system 3.27 293 0 19 0.81
Standard value | 2.5* 27 N/A 1.6% N/A

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

* Standard shown s for al types > 12 KW outpul. except absorption and gas engine heat pumps. For types <=12 AW output. refer to EN 14825
for imitng standards

* Allowed SFP may be increased by the amounts specified in the Non-Domeste Buillding Services Compliance Gude  the system includes
adduonal components as isted in the Guide

"No HWS in project, or hot water is provided by HVAC system”

CO, emission rate $om the notional building, kgCO/m* annum 2 Local mechanical ventilation, exhaust, and terminal units
Targst CO, amusgion rate (TER ), kgCO 2 annum 2 1D | System type in Non-domestic Bullding Services Compliance Guide
Buliding CO. emession rate (BER), kgC O annum 171 - Local supply or extract ventilation units serving a singie area
Are emsssions from the builting less than or agual to the targe” BER =< TER B | Zonal supply system where the fan is remote from the zone
Are as bullt details the same a3 used I the SER calculations? Separate submession C Zonal extract system where the fan is remote from the zone
D Zonal supply and extract ventilation units serving a singie room or zone with heating and heat recovery
p = - ” P n E Local supply and extract ventilation system serving a single area with heating and heat recovery
mmm Z: The performance of the buliding fabric and fixed buillding services should F | Other local ventilation units
achieve reasonabie overall standards of energy efficiency G | Fan-assisted terminal VAV unit
Values whinch 0o not acheeve the standards i the Noo-Dome stic Buiddmg Sernces Compliance Gunde and FPant L are H Fan coil units
des played m red
Building fabnc | Zonal extract system where the fan is remote from the zone with grease filter
ilemem U.u-l Uscan lgha- ;uﬂue ;he: the maximum valee occurs Zone Naime SFP [Wil/s)] MR et
L 035 02 2 104 0-Sur@} efficienc
‘F_" e m_;g‘f_sﬂ-g: IDofsystemtype |A |B |C |D |E |F |G |H |1 Y
oot Ve . B, . : =

=t = 300303“0- == Standard value |03 |11 |05 |13 |16 |05 |11 |05 |1 | Zone | Standard

T - - — 151020 _Open Plan Office 0.2 N/A
Wndows*** roof windows and rooflights | 2 2 9 14 01000003 Swurfl 2] =

. - 1st023 _Open Pian Office - - - - - - - 02 |- N/A
Personne! doors 22 Mo Personned doors i buidding 1025 O o - Ty

5 - - - - - - - ) 2 - -
vehice access § similar large doors 15 MNe Vahicie access doors n bulidng “: = mpm — —~
High usape snrance doors 35 No High usage sntrances doors n buildng 151025 _Open Plan Office - . . - . - . 02 |- - N/A
Usame = Limiing area-wesgriec average U-vaives (W) 1st025 _Open Plan Office . . . . . . . 02 |- . N/A
Usie = Cooustes ses-wagrted average Uvalues W im )| Uiee = Cacuates maomor ndwidal siemen Uaives TW o K3 15t026 Open Plan Office . . . . = = . 02 |- - N/A
* Thire mght be more I"ar one SUaCE WheTE T M U-v3ue oo -~ : . - 5 2 B = i E 3
= Asomaic Uwdlon Pech Dy e DO doms Mot 2000y 10 GUrtan sy whose Irvlng SOndard & sl 10 e O wendows 15:0.7_Openplon0fhce 0.4 N/A
** Dagiay amoows ard smiar gaong are eschuded Fom e Usaue chex
NE Nether roof ventiznon (©c SO WNSS) N0 SRR OO DaWYS e modedec o chacked 3gaNs he lmang SancIrTs by Se ol
Air Permeabiity Worst acceptable standard | This budding
m¥hev) 3t S0 Pa 10 10
39| Page
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Technical Data Sheet (Actual vs. Notional Building)

Building Global Parameters Building Use

%An. m’ryu

Actual
Area [n7] 11209
External area [ 94363
v‘u’ea_mﬁf_ LON

Infiltration lm"hm-@ ‘Opal _10

Average conductance [(W/K] 404337

Average U-value (Wim'K] 043

Alpha value [%] 888

Fecentage o e DUAGNGT Bverage Nex Imngier CoefRDent which

Energy Consumption by End Use [kWh/m’]

Notional
11209
94363
LON
<3._____
3898.97
041
10

I3 e W her™my DADNG

100 B1 Offices and Workshop businesses

Actual
Heating 2.09
Cooling 459
Auxiliary 15.94
Lighting 9.86
Hot water 383
Equipment* 51.89
TOTAL™ 363

Notional
0.96
862
1224
17.26
7.09
5169
46.18

Energy LSS by SQUETTENt G0RS MOt COUE MowrtE e 1008 M CHCUAENG erTITONG
Totn 15 net of aryy eeccal snengy GEplaces by CHF gerengon. If aprcate

Energy Production by Technology [kWh/m']

_Actual
Photovoltaic systems 247
Wind turbines 0
CHP generators 0

Solar themmal systems ' b

_ Notional
. 0

0
0
0

|

Energy & CO, Emissions Summary

Actual
Heating + cooling demand [MU/ny] 75.7

Primary energy* [kWhint] 120.26
Total emissions [ka/nT’] 171

Notional
126.02

127 68

27

Prery erengy S Net of SNy Sectts energy Asaced by O+ gemensiry, f poicate

40| Page

Key Features

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

expected
Building fabric
Element Uity | Ui | Surface where the minimum value occurs'
Wall 023 |02 01000000 Surf0}
Floor 02 0 01000036 Surf{0}
Roof 015 |01 VDO00001:Surf[3)
Windows, roof windows, and rooflights 1.5 11 VDOD0001:Surff2]
Personnel doors 15 No Personnel doors in building
Vehicle access & similar large doors 15 No Vehicle access doors in building
High usage entrance doors 1.5 No High usage entrance doors in building

Usre = Typical ndwvdual slement U-values [Wiim¥)]
* There might be more than one surface where he munemum U-value occurs.

Ui = Minmum indwvidual element U-values WHm'K)]

Air Permeability

Typical value

This building

m¥(h.m? at 50 Pa S

10

TWINFHARTH



Saffron Hill Extension Block: BASE-LINE

Building services

BRUKL Output Document ’?‘ | {‘]()( =SrMment 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 detads

Compliance with England Building Regulations Part L. 2013

Whole building lighting automatic monitoring & targeting with alarms for out-of-range values | NO

Whole bullding electric power factor achieved by power factor correction <09
PI’O]GC‘I name
1. HVAC.11
project 2020 As designed Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [W/(I/s)] | HR efficiency
This system 092 - 02 0 -
Date: Sun Jul 23 20:39:43 2017 Standard value | 0.91° N/A N/A N/A N/A

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system [ NO

ormat * Standard shown i3 for gas single boiler systerns <=2 MW output. For single boder systemns >2 MW or muit-boder systems, (overall) Iimiting
Administrative inf o efficency s 0.80 For any ndwidual boiler n a multi-boder system_ hmiting efficency is 082

Building Details Owner Details
Address: Address !, Clty, Postcode Name: Name 2- HVAC-10
Telephone number: Phone Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [W/(I/s)] | HR efficiency
Certification tool Address: Steet Address, City, Postcode This system 0.92 25 0 29 -
Caloulation engine: Apache Standard value | 0.91* 2.55 N/A 16 N/A
Calculation engine version: 7.0.7 Certifier details Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system I NO
Interface 1o calculation engine: IES Virtual Environment  Name: Name ;«&:.";q“1'3??é2,'"n°”mmm’27“mm' 2 Mwm T:mu:::?uﬂg b o o s

Telephone number. Fhons

Interf calculation jon. 707
. s S VA Address: Street Address City, Postcode

BRUKL compliance check version. v&3a0

* Allowed SFP may be mareased by the amounts specfied n the Non-Domesac Bulding Services Complance Guide 7 the system inchudes
addacnal components as isted in the Gude

3- HVACA
Criterion 1: The calculated CO, emission rate for the building must not exceed the target - - - - - - -
Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [W/(ls)] | HR efficiency
The bullding does not comply with England Building Regulations Part L 2013 This system 0.91 293 0 19 075
CO, emission rate from the notional building, kgCO,/m*.annum 245 Standard value | 0.91* 27 NA 1.6 N/A
Target CO, emission rate (TER), kgCO,/m* annum 245 Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | YES
Building CO. emission rate (BER), kgCO./m’ annum 808 * Standard shown s for gas sngle boller systems <=2 MW output. For single boder systems >2 MW or multi-boder systems, (overall) imiting

efoency 5 088 For any ndwidual boller n a multi-boder systemn, imang eMcency s 082

Are emissions from the building less than or equal to the target? BER » TER )
- * Allowed SFP may be ncreased by the amounts specfied in the Non-Domestic Bulding Services Compliance Guide f the system incudes
Are as built details the same as used in the BER calculations? Separate submission acdmonal components 3s isid in he Gude

"No HWS in project, or hot water is provided by HVAC system”

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

Local mechanical ventilation, exhaust, and terminal units

achieve reasonable overall standards of energy efficiency

v ihich ds het mry—reperr v tic Building c . prer T g ID | System type in Non-domestic Building Services Compliance Guide

displayed in red B Local supply or extract ventilation units serving a single area

Building fabric B | Zonal supply system where the fan is remote from the zone

Element Usiowt | Usces | Urcas | Surface where the maximum value occurs’ C Zonal extract system where the fan is remote from the Zone

Wail** 035 | 035 | 035 | 01000001:Surff0] D | Zonal supply and extract ventilation units serving a single room or zone with heating and heat recovery

Floor 025 |025 |025 | 03000012:Surff0] E | Local supply and extract ventilation system serving a single area with heating and heat recovery

Roof 025 | 025 | 025 | 03000004:Surf1) F Other local ventilation units

Windows***, roof windows. and rooflights [ 22 |22 [22 | 01000001:Sur[1) G | Fan-assisted terminal VAV unit

Personnel doors 22 |035 | 035 | 0300000E:Surfl0] H__| Fan coil units

Vehicle access & similar la'ge doors 15 . - No Vehicle access doors in w.u‘ng | Zonal extract system where the fan is remote from the zone with grease filter

High usage entrance doors 35 - - No High usage entrance doors in bullding =

Usime = Limdting area-weighted awerage U-values [W/{m¥)] Zone name SFP [Wifl's)] HR efficiency

Uscee = Caiculated area-weighted average U-values [Wiim'K)) Uscen = Caloukated maimom ndvidual element U-values [Wiim'K)j 1D of system type | A B C D E F G H |

* There mght be mone than one surface where e maximum U-value ocours Standard value |03 |11 |05 |19 |18 [05 |11 |05 |1 Zone | Standard

* Automatce U-value chech by the tool does not apply to curtan walls whose imiting standard is sanilar to that for windows -

** Dispiay windows and simiar glazing are excluded from the U-vaius check o1 wC - 0% = = = - = = z N/A

N.B_ Nether roof ventiators (nc. smoke vents) not swmming pool basins are modelied or checked aganst the imang standards by the toot

Air Permeability Worst acceptable standard | This building

m¥{h.n¥) at 50 Pa 10 10

Page 10f8 Page 20t 8
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Technical Data Sheet (Actual vs. Notional Building) Key Features
The Building Control Body is advised to give particular attention to items whose specifications are better than typically
Bl."ldlng Global Parameters BUI'dIDg Use expected

Building fabric
Actual Notional % Au- Dulhntwo

Area [nv] 32839 32839 2 2 Element Uire | Uian | Surface where the minimum value occurs®
Extemai area [m] 32714 32714 AVA4AS Re and CafesOrinking Est /Takeaway Wall 0.23 | 0.35 |01000001:Surfi0]
Weather LON LON 100 B1 Oﬁuesmdﬂotishephsmesses Floor 02 |0.25 |03000012:Surfi0]
Infiltrabon (m'hv@ SOPs] 10 3 ) RageerOabbidon ‘ Roof 0.15 | 025 | 03000004:Surf[1)
Average conductance [W/K] 2373.18 2193.19 Windows, roof windows, and roofiights 15 2.2 01000001:Surf] 1]
Average U.value (WmK] 073 0.67 y Personnel doors 15 0.35 | O300000E:Surfl0)
Alpha value* [%)] 10 10 ag ‘ Vehicle access 8 similar large doors 15 - No Vehicle access doors in building
Fercentage o e BUGG SVETAgE Mex ey coeficient which it due 1 enmal bridging C2A 2 R v T High usage entrance doors 15 . No High usage entrance doors in building
Ust = Typical individual element U-values [W/(m'K)j Ui = Minmum ndwvidual element U-values W/iim'Kjj
" * There might be more than one surface where the minmum U-value occurs
Air Permeability Typical value This building
mY(h.m?” at 50 Pa 5 10
Actual Notional
Heating 3123 13.71
Cooling 17.55 377
Auxiliary 37.39 11.61
Lighting 42 2367
Hot water 11.62 7.08
Equipment’ 4488 2 4468
TOTAL* 140.18 59.85
EraTyy IET Uy SSTEt NS At ST e T 520 N (R TARNG eTIEsTNG
TIEN 3 et O By SecrCY erergy SEpiaced by OeF gerergions I aopiCabe
Actual Notional
Photovoltaic systems 0 0
Wind turbines 0 0
CHP generators 0 0
Solar thermal systems 0 0
Actual Notional
Heating « cooling demand [MJ/inr]  182.22 9403
Primary energy* [kWhinr] 356.37 141,99
Total emissions [ho/m] 60.6 245
Perwry ey BNt of Yy Pecicy ererg; Srace by O generstors. 7 apicIDie
Page 0ol & PageBol &
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Saffron Hill Extension Block: BE GREEN

Building services

BRUKL Out ut Document ) | I-vv]( S - The standard values listed below are minimum values for efficiencies and maximum values for SFPs. Refer to the
p 1 O0VE AL Non-Domestic Building Services Compliance Guide for details.
Compliance with England Building Regulations Part L 2013 Whole building lighting automatic monitoring & targeting with alarms for out-of-range values | YES
Whole building electric power factor achleved by power factor correction <0.9
Project name 1- HVAC-11

o - Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [W/(l/s})] | HR efficiency
PrOJeCt 2020 As dGSlgned This system | 0.92 2 0.2 0 R

v 7 Standard value | 0.91* N/A N/A N/A N/A

Date: Wed Aug 02 16:48:24 201 Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system [ YES

* Standard shown 3 for gas single bodler systems <=2 MW output. For single boler systems >2 MW or multi-boller systems, (overall) imding
Administrative information efficiency s 0.88. For any ndwvidual boder » 2 multi-boller system, Imiing eficency is 0 82

Building Details Owner Details 2. HVAC-10
A 1 Postocode ame:- N - :
CSnn A 7 N " iy Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [W/(I/s)] | HR efficiency
Telephone number: Phone Thi ” 0 oo 31 9 o =
Certification tool Address: Street Address, City. Postcode L .2 - ‘ ‘ ==
Standard value | 0.91* 3.2 N/A 1.6* N/A
Calculation engine: Apache
. . Certifier details Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system I YES
Calculation engine version: 7.0.7 * Sandard shown 1 for gas single boiler systems <=2 MW output For single boder systems >2 MW or multi-boder systems. (overad) maing
Interface to calculation engine: IES Vitual Environment  Name: Name efficiency s 0.88 For any nowidual bodler m 3 multi-boiler system. imiting sfficiency is 0 82
. 2 2 Telephone number. Fhone * Allowed SFP may be increased by the amounts speciied in the Non-Domestic Building S C 7
707 . i ing Secvioes Compliance Guide # the system includes
PRI AL S iten S e ° Address: Street Address, City. Postcode acdnonal components as ksted in the Gude
BRUKL compliance check version: v53a0
3- HVACA
Criterion 1: The caiculated CO. emission rate for the building must not exceed the target Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [Wi(is)] | HR efficiency
This system 0.9 293 0 19 0.91
Standard value | 0 61 27 N/A 1.6” N/A
CO; emission rate from the notional buliding, kgCO./m’ annum 248
Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system [ YES
Target CO, emussion rate (TER), kgCOJ/m* annum 248
- * Standard shown s for gas single boller systems <=2 MW output For single boder systems >2 MW or multi-boller systems, (owerall) imiting
Building CO, emission rate (BER), kgCO,/nyY annum 2386 efficiency s 0.80. For any ndwidual boller » a multi-boller system, kmitng eicency is 0 82
Are emissions from the buiiding less than or equal to the target? BER =< TER * Allowed SFP may be increased by the amounts specied in the Non-Domestc Building Senvces Compliance Guide # the system incudes
Are as built details the same as used in the BER calculations? Separate submission acdtional components as ksted in the Guxie

"No HWS in project, or hot water i provided by HVAC system”

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

Local mechanical ventilation, exhaust, and terminal units

SchiaVe reasonabie overas Standrds of gy efMiclency _ _ ID | System type in Non-domestic Building Services Compliance Guide
m:::ﬁh:g RIS T S TS T SDn SNy N S SR e s A | Local supply or extract ventilation units serving a single area
Building fabric B | Zonal supply system where the fan is remote from the zone
Element Ustime | Uscaw | Urcaw | Surface where the maximum value occurs® C__| Zonal extract system where the fan L r.emote from the zone
Wwall** 035 |035 |0.3s | 01000001:Surff0] D | Zonal supply and extract ventilation units serving a single room or zone with heating and heat recovery
Floor 025 (025 |0.25 | 03000012:Surf0] E | Local supply and extract ventiation system serving a single area with heating and heat recovery
Roof 025 [025 |0.25 | 03000004:Surf1) F__| Other local ventisfion unis
\ \/
Windows***, roof windows, and roofights [ 22 |22 | 2.2 | 01000001:Surf1] G _| Fen-aesisted terminal VAV unk
Personnel doors 22 |03s |0.3s | 0300000€:Surfio] H_| Fan coll units
Vehicle access & similar large doors 15 11 < No Vehicie access doors in building | Zonal extract system where the fan is remote from the zone with grease filter
High usage entrance doors 35 - - No High usage entrance doors in building .
Usioms ® Limating area-weighted average U-values [Wiim¥)] Zone name 370 (Wish HR efficiency
Uscue = Calculated area-weighted average U-values [Wiim'K)) Urtee = Calcutated maximum indwidual element U-values [Wiiny K] ID of system type | A B C D E F G H |
* There might be more than one surface where the mamimum U-value occurs Standardvalue |03 |11 |05 |19 |16 |05 |11 |05 |1 Zone | Standard
" Automate U-value check by the tool does not apply 10 curtan walls whose imitng standard 5 smilar 10 thae for windows 01 WC = : ' R X Z 2 X 2 = NIA
“** Dsplay windows and simiar glazing are excluded from the U-value check =
N B - Nether roof ventilators (nc smoke vents) nor swamming pool basins are mooelied or checked against he imaing standands by the tool
Air Permeability Worst acceptable standard | This building
m¥(h.n¥) at 50 Pa 10 10
Page 1018 Page 20l 8
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Technical Data Sheet (Actual vs. Notional Building)

Actual Notional
Area (] _3"—859 32839
External area [m] N4 32714
Weather LON ' LON
Infiltration [m*hnr@ SOPa] 10 3
Average conductance [W/K] 2373.18 2193.19
Average U-value WimK] 073 0.67
Alpha value* [%] 10 10

Building Global Parameters Building Use

[ % Area BuldingType | ula.ryu

100 BIOM“WMMM:"

ok

Pemertage o e DUTINGS SRTIGE "eN TNt COeTTEr WK |3 Jue 10 Menma Drageg

Energy Consumption by End Use [kWh/m’]

Actual Notional

Heating 25.74 16.72
Cooling 317 35
Auxiliary 17.05 1125
Lighting a1 2367
Hot water 923 7.08
Equipment* 44 €65 44 66
TOTAL"™ 64,29 62.22

Frergy USET Dy SSATET (00T NGI CIAST et The 158 RF CBTUMENG eTTss e
Toty @ net of any slecicyl energy dapaced by O<F pererstons. f piCatve

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
Heating + cooling demand [MJ/n] 12366
?ﬂn\iﬂignﬂgy [k ’Wv‘m] 137.85

Total emissions [kg/m 1 236

Py ereryy © net o a0y SeCYCE Sreryy Saced by O generattyy, f sopAtane

44 |Page

_ Notional

9082
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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 Ustys | U | Surface where the minimum value occurs”
Wall 0.23 | 035 | 01000001:Surf[0]

Floor 0.2 0.25 | 03000012:Surf{0]

Rool 0.15 | 025 | 03000004:Surf1)

Windows, roof windows, and rooflights 1.5 2.2 01000001:Surf{1)

Personnel doors 1.5 0.35 | 0300000E:Surf[0]

Vehicle access & similar large doors 1.5 - No Vehicle access doors in building

High usage entrance doors 1.5 No High usage entrance doors in buillding

Uit = Typicad indivdual element U-values [Wim'K))
* There might be more than one surface where the minimum U-value occurs

Ui = Minemum individual element U-values W/(m'K)]

Air Permeability

Typical value

This building

m/(h.m at S0 Pa S

10
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APPENDIX C: CITIGEN - BRIEFING NOTE

Citigen - Briefing note \

Date: 207 June 2017

The following provides & summary of mitla! discussions between Matt Cotton (TwindEarth) X///

g Em ly Lister ( Busness Daveiopoment Marager Fon

10 Summary

Citigen =5 a district heating
from an engr

Burlang was
marset

ard cocking metwork nat 5 suppaed with heat/chifed water
gy cantre locatad at 47-53 Charterhow ¢ arnngoon London The e ——
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20 Location of axsthing network
The heat/cooling network currently supplies bulldings that are manly to the east and

south of the st ncluding

e Baroican
Gulicihall
Mussum of London
F"- 3 oS "l.‘ I

EOon e curently undertaking a design reveaw 1o plan for future connecton of bulkdings
in the area as they are recesving o ot of interest given planning policy in Londen which
favours Cormection 1O datnct energy Networks
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30 Capaoty & resihence
Cibgen genaration plant includes

2 x OHP (MWM TTG 2032 V6 engenes) - 4 IMW gach

Electric chiliars

Agsorpton chilers

Gas bollers (primary) - 3 x 33MW

Gas boilers (back up) - SMW Museym of Londan + SMW Guildnail

(Thers are adational / back up bodars locates at Guidhall and Museum of London which
can ba back fec onto the network to prowde adational resibence).

40 Commection

Eon would own il gereraton plant ana pipework up to 8 ‘substation’ n the bullsing which
would comprise 3 plate heat exchanger.

Client woulc need 1o pay & CONMection fee~ Spprox costs are EXOK/m (E145M) based on
the followng

* indicative pioe length 145m

* Fes covers instafstion of pipework from Citigen to the boundary of the building.

o EW/m s based on average costs for London. and take into account the
complexity of trenchung in London, including 2 culvertad nver that runs down
Farringdion Road. exsting mains watar pipework and the ras! hne that runs south
fraom Faminodon Station)

® % spiit batween ceveioper and Ctigen 1o be agreed unng cortract rnegotations.
Citgen confirmad that it s May that the develoger would pay more although exact
solit cannot be confemed at this stage

o if other Duddings make use of the pipework by connecting at a future date. thete
<ould be some compensation (athough detads not confirmad at the current time)
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Tarnf's

¢  Eon would agree an ntial heat / chilled water prica and separate standing charge

The tacriff s reviewed annually in ling with market rates.

e (Citgen amm to provide neat / chilled watar that s the same cost or cheapar than the
least cost

e  Tanfts are compared 1o equivalent once assuming gas boders / eectnc chillers

o (Citigen are members of the Heat Trust which is & customer protecton scheme for
the district heating sector (ilin //wuwrs heattngst oeg)

Fanmng:

The Greater London Authority guidance on prepanng energy assessments (March 206)
states the follawng:

e  Exsting networks The applicant must investigate the potendal for connecting to an
X sHNg network
e Where a neat network exists n the vianity of the develooment the appiicant must
priontise connechon and provide an ingication of instaliat:on costs and tmescales
e ‘Where a devalopment s within 2n aras that could be suppled by & district haating
network but ths applicant is contending that prowviding 3 sie heat network 1o aliow
future conrecton will result in ureconomic costs 1o end users. the applicant must
provide a whaole life cost (WLLC) anglysis companng the communat and inckvidual
systems
s At the plarning stage a point must be agseed by which connection must be made.
Thes could be st in 3 number of ways
o A siated number of years following occupation of the development
o A partcular cate
o Anagreed tngge pont. e.g occupation of the Xth dweling
e If connection is not made by the agreec pont, the developer must ather
o Install an on-site low carbon generation haat source 1o achieve the CC2
reduchons ongnally envisaged from connection to the heat network
o Pay a cash-in-keu contribution to the Borough. The vaiue of the contnbution
should be the product of the envisaged CO2 reductons from connection to
the haa: natwork and the price of CO2 apoliec by the Borough. or
o A combination of the above two optons

60 Carbon emission factors

The following emissions factors for heat and chifed water have been confemed by £0n
For comparison, the amissons from ‘convertional’ gas boilers and chillars have been
provided:

Citigen (SAP 2012 figures) | Conventional systems - _
Cnill emispons 0125 kgCO2/Wh Q.10
Haat emsESons O N7 xgCO2/kWh 0237 wgCO2/xWh

See Appencix A for email confirming emissons factors

* Asmarptons

Gasemazions factor- 0.2% sghCO2A W=

Elecemsons factor - 0519 kplO2Wh

Gas Do ethcency 9N (nc dntrEuton jotses)

Crider ssasonal afficercy (SEER) § (e detnibunon o)

As chilled water emis5ions are higher in the case of Citigen, it is recommanded that ‘on-sta’

canantional air cooled or water cockad chillers are considered 10 provide chiled water to
the bullding.
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70 Contact detalls

Emily Listar

Business Development Manager
City Cormnections

Community Energy

+44 (D) 7773 478091
emily | ster@ecn-uk com

E ON Citigen (London) Ltd

Community Energy
47-53 Onarterhouse Straet
Farringdon
Longon
ECIM &6PB
|aonenargy com
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APPENDIX D: HEAT NETWORK CAPPED CONNECTIONS
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Figure 18. Sketch showing location of plant space for heat exchangers / capped connections for future connection to heat network (e.g Citigen)
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APPENDIX E: RENEWABLE TECHNOLOGIES

Photovoltaics

Figure 19. Image of a PV panel

Photovoltaics (PV) are a method of generating electrical power by converting sunlight into direct
current electricity using semiconducting materials. Uses of this technology have been explored for more
than 50 years and nowadays it is a well-established and reliable technology which has seen prices
dramatically reduce over the last decade thanks to economies of scale and the introduction of Feed-in-
Tariff's in the UK which provide an additional income from the generation of renewable power. This has
resulted in typical financial payback of 8-9 years with returns on investment over 20 years typically in
the order of 8-12%.

Types of PV panels

There are three basic types of PV technologies: Monocrystalline, Polycrystalline (or Mutli-crystalline)
and Amorphous.

Monocrystalline cells are cut from a single crystal of silicon. In appearance, it has a smooth texture and
the thickness of the slice can be easily seen. These PV cells have efficiencies of 13-17% and are the most
efficient of the three types of silicon PV cell. However, they require more time and energy to produce
than polycrystalline silicon PV cells, and are therefore more expensive.

Polycrystalline (or Multicrystalline) Polycrystalline silicon is produced from a molten and highly pure
molten silicon, but using a casting process. The silicon is heated to a high temperature and cooled under
controlled conditions in a mould. It sets as an irregular poly- or multi-crystalline form. The square silicon
block is then cut into 0.3mm slices. The typical blue appearance is due to the application of an anti-
reflective layer. The thickness of this layer determines the colour - blue has the best optical qualities. It
reflects the least and absorbs the most light. More chemical processes and fixing of the conducting grid
and electrical contacts complete the process. Mass-produced polycrystalline PV cell modules have an
efficiency of 11-15%.

Amorphous silicon is non-crystalline silicon. Cells made from this material are found in pocket
calculators etc. The layer of semi-conductor material is only 0.5-2.0um thick, where lum is 0.00lmm.
This means that considerably less raw material is necessary in their production compared with
crystalline silicon PV production. The film of amorphous silicon is deposited as a gas on a surface such
as glass. Further chemical processes and the fixing of a conducting grid and electrical contacts follow.
These PV cells have an efficiency of between 6-8%. Multi-junction amorphous thin film PV cells are also
available which are sensitive to different wavelengths of the light spectrum. These have slightly higher
efficiencies.
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The favourable efficiency to cost ratio of polycrystalline silicon makes them the most commonly used
form of PV. The amount of silicon waste produced during manufacture is also less compared to
monocrystalline panels.

Building Integrated PV panels (BIPV)

Although often used as a visible statement of a building’s ‘green’ credentials, the visual impact of
building integrated PV can sometimes be considered a limitation. Improvements have been made to
improve the aesthetical integration of the technology. Integrated solutions currently available in the
market include glazing integrated PV cells, facade integrated PV systems, PV tiles and more recently
PV glazing which incorporates the technology in glazed surfaces in an almost fully translucent form.

- - ry.
i ....!L, 4

....'.--.
o vew v o Q_’.

Figure 20. Image of PV glass sold by Onyx solar
Applicability to development

Installation of solar technologies (PV and/or solar hot water) requires unshaded flat or south facing
areas. The areas above the roof on the Saffron Hill Block, in front of the plant screen facing Charterhouse
Street and on the roof above St Andrews House provide a good opportunity for the installation of a
roof mounted array.

For the above reasons,
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Solar Hot Water

Solar water heating is a widely used technology within a number of hot and sunny countries and has
also been proven a viable technology within the UK climate.

Heat is trapped by collectors usually located on the roof which in turn is used to preheat water which
is typically stored in a dual coil cylinder. In order to ensure adequate hot water (particularly during the
winter months), and to prevent legionella, the hot water tank is usually has a second heating coil which
is heated via a gas boiler or electric immersion heater.

Types of Solar Water Heating collectors

There are two main types of solar water heating collectors: evacuated tubes and flat plate.

Evacuated tube solar thermal systems are one of the most popular solar thermal systems available and
are the most efficient with an efficiency of up to 70%. Their efficiency is achieved because of the way
in which the evacuated tube systems are constructed, meaning they have excellent insulation and are
virtually unaffected by air temperatures. The collector itself is made up of rows of insulated glass tubes
which contain a vacuum with copper pipes at their core. Water is heated in the collector and is then
sent through the pipes to the water tank.

The cylindrical shape of evacuated tubes means that they are able to collect sunlight throughout the
day and at all times in the year. Evacuated tube collectors are also easier to install as they are light,
compact, easy to maintain - the tubes can be replaced individually if one becomes faulty - and reliable,
but are also the most expensive type of collectors.

The system is efficient and durable with the vacuum inside the collector tubes having been proven to
last for over twenty years. The reflective coating on the inside of the tube will also not degrade unless
the vacuum is lost.

Figure 21. Image of an evacuated tubes solar thermal panel

Flat plate solar thermal systems comprise a dark coloured flat plate absorber with an insulated cover,
a heat transfer liquid containing antifreeze to transfer heat from the absorber to the hot water tank, and
an insulated backing. The flat plate feature of the solar panel increases the surface area for heat
absorption. The heat transfer liquid is circulated through copper or silicon tubes contained within the
flat surface plate.

In an area of the UK that produces an average level of solar energy, the amount of energy a flat plate
solar collector generates equates to around one square foot panel generating one gallon (4.5 litres) of
one day's hot water.

This design of solar panel is, overall, slightly less compact and less efficient when compared with an
evacuated tube system, however this is reflected in a lower overall price. Solar thermal can typically
provide up to 50% of total hot water demand (depending on the size of the system), and can have a
life expectancy of over 25 years.
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Figure 22. Image of a flat plate solar thermal panel

Applicability to development

As with PV panels, installation of solar collectors requires unshaded surfaces which receive direct
sunlight. As solar collectors generally offset domestic hot water loads, achievable carbon emissions
savings per unit of area are lower than those achieved with PV which offsets grid supplied electricity.
For this reason, it is recommended that the available roof area is used for the installation of PV rather
than solar thermal panels.

Therefore, Solar Hot Water is not recommended.
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Heat Pumps

A heat pump is a device that is able to transfer heat from one fluid (e.g. external air) which is at a lower
temperature to another fluid (e.g. internal air) at a higher temperature. This is typically achieved through
use of a refrigerant that is pumped around a closed circuit of pipework using a pump (compressor).
Heat Pumps can be considered low or zero carbon when the heat is take from a renewable source such
as ground heat or external air. The efficiency of a heat pump is termed ‘coefficient of performance’ or
C.0O.P, and is the ratio of electrical (input) energy to drive the pump to the heat or output energy of the
system. A typical air source heat pump has a COP of ~2.5 which means that for every unit of electrical
energy used by the pump, the system will produce 2.5 units of heat energy (of which 1.5 units comes
from the air, and the other 1 unit comes from the pumping energy).
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Figure 23. Heat Pump cycle
Types of Heat Pumps

HPs are categorised as follows depending on the source of heat:

A Ground Source Heat Pump (GSHP) uses buried coils to extract the heat from the ground into a fluid
that contains a mixture of water and antifreeze. The fluid is then passed through a heat exchanger into
the heat pump. The ground stays at a fairly constant temperature under the surface, so the heat pump
can be used throughout the year - even in the middle of winter.

Coils can be laid down horizontally, which requires larger surface areas, vertically into 100-150m deep
boreholes or can be integrated into the building piles - also called thermal piles. When there is an aquifer
in close proximity to the site, boreholes can be ‘open loop’ and directly circulate water from the aquifer
as the working fluid.

A Water Source Heat Pump (WSHP) produces heat in a similar way to ground source systems. Pipes
are submerged in a river, stream or lake, where temperatures can remain at a relatively constant level
of between 7 and 12 degrees. Fluid in the pipes absorb the heat from the open water source. This fluid
in turn is passed through a heat pump which transfers the heat energy to a distribution system within
the building (e.g. radiators, underfloor heating or fan coil units).

An Air Source Heat Pump (ASHP) takes heat directly from the external air and boosts it to a higher
temperature using a heat pump. As with the above systems, the pump (compressor) needs electricity
to operate. As with most Heat Pumps, ASHPs come in different sizes and configurations. One form of
ASHP is called Variable Refrigerant Flow / Volume (VRF/VRV) which can deliver both heating and
cooling within a building, but also recover heat from one area and transfer the heat to another area
through a refrigeration circuit. This can therefore maximise the carbon emissions savings when installed
in buildings that may have concurrent heating and cooling demand such as in offices.

Applicability to the development

The installation of air source heat pumps which can recover heat can deliver lower carbon emissions
than an equivalent gas boiler and chiller combination, helping to deliver excellent heating and cooling
efficiencies. As the building facade is being replaced, lower heat losses means that fan coil units can
operate at lower temperatures in heating mode, maximising the efficiency of the heat pump.

Ground source heat pumps are considered to be unfeasible to the limited ground works that are
proposed for the development.

For the above reasons,

Wind Turbines

Wind turbines use the energy of the wind to generate electricity. On-shore and off-shore wind farms
are one of the most widely used technologies for large scale generation of renewable energy with a
total installed capacity in the UK of over 28 gigawatts with a 60%/40% on-shore/off-shore split (as of
2014)2. Whilst large scale turbines (IMW+) are a financially viable technology for producing clean energy,
their visual impact together with the extensive area requirements make them unsuitable for use in most
city/town centre locations.

Figure 24. Image of a wind turbine

With sizes typically between 0.3 and 10kW ‘Microwind’, or ‘Small-wind' turbines, are an alternative which
can be considered for on-site use as roof mounted devices. According to the Energy Saving Trust, forty
percent of all the wind energy in Europe blows over the UK, making it an ideal country for domestic
turbines. Whilst this statement applies to some areas, ground roughness due to the built landscape can
create turbulence which quite often make the use of roof mounted turbines unfeasible. Also, it is
recommended that annual wind speeds average at least 6m/s to provide significant carbon emissions
savings.

Applicability to development
Large scale wind turbines can present nuisances such as noise and flicker effect which are not

considered acceptable for an urban development of this nature, and are likely to face significant
objection through the planning process.

2 According to the Department of Energy and Climate Change “Digest of United Kingdom Energy Statistics 2014
Bl|Page
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With regards to roof mounted wind turbines, recent studies demonstrate that they underperform in
urban environments as a result of turbulent air flows, and therefore they are not deemed suitable for a
building in this location. Additionally, roof mounted turbines present issues to the currently proposed
building structure due to vibration and structural loading.

Therefore, Wind Turbines are not considered a suitable option for this development.
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Biomass Heating

Biomass heating systems for domestic or commercial use typically burn wood pellets, chips or logs to
provide warmth to a single room, or multiple rooms when the heat is delivered through a central heating
system. Biomass can also be produced from non-woody fuel sources such as sugar, starch or oils,
although most commercially available systems in the UK work with wood based fuel usually in the shape
of wood chips or pellets. Wood, in the form of logs, can also be used in some systems, but need to be
manually fed and therefore are not viable for most commercial buildings.

Figure 25. Image of wood pellets

Wood chips are typically the cheapest form of biomass (depending on the source of supply), but require
larger storage space than pellets as they typically have a lower calorific value per unit volume of fuel as
a result of their irregular shape and higher moisture content. On the other hand, pellets require more

Biomass Combined Heat and Power

Combined heat and power (CHP) systems integrate the production of usable heat and power
(electricity) in one single, highly efficient process. CHP generates electricity whilst also capturing usable
heat that is produced as a by-product of the generation process. This contrasts with conventional
methods of generating electricity where heat, produced as a by-product of the generation process, is
simply wasted. When comparing the energy needed to generate equivalent amounts of heat and
electricity via a coal powered station (for electricity) and a conventional boiler (for heat) with a CHP,
the overall efficiency of the process increases from less than 50% to over 80%.
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energy to manufacture and quality can significantly vary so sourcing needs careful consideration. In
both cases, in addition to the storage requirements of biomass fuels, long term local reliable supply can
be an issue. With limited availability in the UK, it is important to set up supply agreements when installing
a biomass boiler to avoid price escalation, lack of supply or sourcing of the fuel from abroad. New
sustainability criteria regarding biomass has been introduced for the Renewable Heat Incentive (RHI)
which will make sure biomass meets the Government’s carbon and environmental objectives, ensuring
that support delivers value for money. This will affect domestic and non-domestic RHI participants;
producers and traders of biomass fuels.

Biomass boilers come in a wide range of sizes and fuel storage / feed configurations. As well as heat
only boilers, a limited number of manufacturers also produce biomass combined heat and power
systems that can run on biomass fuel, although they are relatively expensive and are only available in a
limited range of sizes (outputs).

Applicability to development

Use of biomass heating requires a large area for the supply of pellets which must be within easy reach
for the pellets/chips to be blown. The development does not have any available area making the use of
this technology unfeasible. In addition, the burning of biomass produces high particulate and NOx
emissions which can reduce local air quality, particularly in urban settings.

For these reasons Biomass heating is not considered a suitable option for this development.
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