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EXECUTIVE SUMMARY

This Report has been prepared to set down the results of the energy analysis and the resulting
energy strategy in support of the planning application for the new King Cross Methodist Church
and residential development at 58A Birkenhead Street, Kings Cross, London.

An Energy Assessment and a Statement of the intended Energy Strategy is a requirement of the
planning authority and one of the considerations in the approval process. The assessment has to
follow the principles set out by the Energy hierarchy of:

e Be Lean — minimise energy demand
e Be Clean — use energy efficiently

e Be Green — use renewable energy where feasible

The Energy Strategy will be judged by the planning authority against target reductions in CO»
emissions set by the Greater London Authority and the London Borough of Camden. The targets
are expressed in terms of the improvement on 2013 Building Regulations TER for Domestic and
Non Domestic buildings and are:

e Greater London Authority — 35% for Domestic and Non domestic buildings

e Greater London Authority and the London Borough of Camden — achieve a reduction in
carbon dioxide emissions of 20% from on-site renewable energy generation unless it can be
demonstrated that such provision is not feasible

The target set by the London Plan and the Local Development Framework for the London
Borough of Camden is to achieve an improvement of 35% over the target emission rate set by
2013 Building Regulations; incorporate CHP from a district heating network or on site and to
achieve a 20% reduction in carbon emissions through the use of renewable energy technologies.

Being Lean

The assessment has determined that there is limited opportunity to improve upon the Building
Regulation minimum specifications and as a result CO; reductions are relatively modest at 4.3%
of the 2013 target emission rate for regulated energy use on the site.

Being Clean

Enquiries have been made with the local district heating network provider and a connection to
this development is not considered financially viable.

The assessment of an onsite solution has concluded that a CHP on site providing heating and hot
water to the Church and associated accommodation is predicted to achieve a 19% reduction in
the carbon emissions from the regulated energy use on the site. This outperformed the
alternative air source heat pump option and has been included in the strategy for the site.

The inclusion of the flats on the CHP network has been discounted as it is considered that this is
not viable for a private residential scheme of this size.

Being Green

The analysis showed that Exhaust Air Heat Pumps providing heating and hot water in the private
residential flats is predicted to achieve a reduction in CO, emissions of 35% relative to the target
emission determined by Building Regulations Part L1A 2013 for domestic accommodation.

The assessment predicted that the addition of Photovoltaic panels for electricity generation on the
roof contributed a further 4.0% carbon reduction.
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The overall reduction in carbon emissions derived from exhaust air heat pump in the flats and the
photovoltaic panels is predicted to be 9.4% when related to Building Regulations Part L target
emission rate for the development.

Table 1 below sets out the predicted carbon emissions and reductions resulting from the energy
strategy set out above. The table is formatted to comply with the requirements of the GLA in
their guidance on preparing energy assessments.

Carbon Dioxide Emissions (Tonnes CO2 per annmum)
Regulated Unregulated
Non-Domestic Domestic Total Development Total
Church and associated Wardens and Leasehold flats Development
accommodation
CHP and PV EAHP/ASHP
Table 1 Carbon Dioxide Emissions
after each stage of the Energy
Hierarchy
Baseline Part L 2013 of the Building
Regulations Compliant Development 90.41 17.06 107.47 50
Be Lean after energy demand
reduction 86.51 16.50 103.01 50
Be Clean - after CHP 66.04 16.5 82.54 50
Be Green - after renewable energy 62.39 10.42 72.81 50
Table 2 Regulated Carbon Dioxide
savings from each stage of the
energy hierarchy
Tonnes CO2 per Tonnes CO2 per Tonnes CO2 per
annum % annum % annum %
Savings from energy demand
reduction 3.90 4.55% 0.56 3.28% 4.46 4.34%
Savings from CHP 20.47 22.64% 0.00 0.00% 20.47 19.91%
Savings from renewable energy 3.66 4.04% 6.08 35.64% 9.74 9.47%
Total Cumulative Savings 28.03 31.00% 6.64 38.92% 34.67 33.71%
Table 3 Shortfall in regulated carbon
dioxide savings
Total Target Savings 31.64 35.00% 5.97 35.00% 37.62 35.00%
Annual Surplus -3.62 0.67 -2.95

Table 1 - Carbon dioxide savings resulting from the conclusions of the energy
assessment

The assessment has been carried out in accordance with the principles of the Energy Hierarchy
and it has been concluded that the energy strategy for the site to achieve the optimum reduction
in carbon emissions is:

Be Lean — thermal improvements to the building envelope, optimise system performance and
incorporate 100% LED lighting.

Be Clean — incorporate Combined Heat and Power for heating and hot water generation in the
Church and associated accommodation.

Be Green — incorporate exhaust air heat pumps in the Domestic flats for heating and domestic
hot water generation and photovoltaic panels for electricity generation.

The reduction in carbon emissions resulting from this strategy is predicted to be 34 Tonnes of
carbon dioxide equivalent to a 33% reduction in the carbon emissions target set by Part L 2013
of the Building Regulations. Combined heat and power has been incorporated into the
development together with renewable energy technologies, which are predicted to reduce
regulated carbon emissions on the site by 20 Tonnes (19%) and 9 Tonnes (9%) respectively.

The assessment has predicted that the development will not meet the targets for CO, reduction
set by the planning authorities but the energy strategy that has been adopted is shown to be the
optimum for maximising carbon reduction on the site.
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1.

1.1

1.2

INTRODUCTION

Development Description

The Proposed Development comprises a new build Methodist Church and associated
accommodation together with 11 leasehold flats on the site of the existing Methodist Church and
accommodation which is to be demolished. The scheme is arranged over basement, ground plus
four floors and comprises 2,400m2 of accommodation for the church and associated charity and
850m2 of leasehold flats.

An overview of the accommodation and the mechanical and electrical services is given in Section
3 of this report.

Energy Assessment Procedure

The assessment process which has been followed is commonly known as Being Lean, Being Clean
and Being Green where:

e Being Lean minimises the energy consumption of the building through fabric and plant
optimisation;

e Being Clean is introducing building services that produces on-site energy rather than
importing from the grid and

e Being Green is introducing technologies that require no or a small quantity of grid energy to
reduce the overall CO2 emissions from on-site activities.

The predicted Energy consumption and associated CO, emissions have been calculated using SAP
2013 software for the Domestic accommodation comprising the leasehold and Warden'’s flats. The
remaining Non-Domestic accommodation has been analysed using iSBEM 2013 software.

This report sets out the results of the assessment and the intended energy strategy that
responds to these targets and employs mechanical and electrical solutions that are both
economical and practically feasible.
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2.1

2.2

PLANNING POLICY BACKGROUND

National Policy

The Energy White Paper, published in 2003, sets out the UK target of producing 10% of UK
electricity from renewable energy by 2010 and the aspiration of doubling this by 2020. This is
within the context of the UK carbon dioxide target and the goal of putting the UK on a path to cut
carbon dioxide emissions by some 60% by 2050. The Energy White Paper indicated that the
Government would be looking to work with regional and local bodies to deliver its objectives,
including establishing regional targets for renewable energy generation.

The Government Planning Guidance allows and encourages local planning authorities to set out
clear policy requirements for on-site renewable energy generation in major development
proposals.

Regional Policy — GLA London Plan March 2015

The London Plan prepared by the Greater London Authority sets out in Chapter 5 London’s
Response to Climate Change and sets down a number of policies to be followed by major
developments in the capital to achieve the Mayors goals of reducing carbon dioxide emissions
and conserving resources.

Policy 5.1. Climate Change Mitigation, requires London Boroughs to put in place policies that are
consistent with the mayor’s goal of working towards a 60 per cent reduction relative to the 1990
level by 2025.

Policy 5.2 Minimising Carbon Emissions, requires that proposals for major developments should
include a detailed energy assessment demonstrating how the targets for reduction in carbon
dioxide emissions will be met following the now familiar energy hierarchy of:

Be Lean- use less energy
Be Clean — supply energy efficiently
Be Green — use renewable energy

The targets set down for reductions in carbon dioxide emissions have been amended in April
2014 by Supplementary Planning Guidance “Sustainable Design and Construction”. The targets
set by the London Plan which are expressed in terms of the improvement on 2010 Building
Regulations target emission rates (TER) for Domestic and Non-domestic buildings are as follows :

Year Domestic/Residential Non- Domestic
2013 — 2016 40 per cent 40 per cent

2013 - 2019 Zero carbon Building Regulations
2019-2031 Zero carbon

The SPG recognises that the Building Regulations of 2013 specified measures that would achieve
a reduction in carbon emissions when compared to the 2010 Building Regulations of 6% in
residential buildings and 9% in Non Domestic buildings. This was lower than anticipated by the
London Plan and as consequence the SPG sets a reduction target of 35 % for both domestic and
non-domestic buildings but recognises that this may be difficult to achieve in some
developments.

The consideration of Combined Heat and Power is explained further in Policy 5.6 Decentralised
Energy in Development Proposals and requires that
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2.3

“Development proposals should evaluate the feasibility of Combined Heat and Power (CHP)
systems, and where a new CHP system is appropriate also examine opportunities to extend the
system beyond the site boundary to adjacent sites.

Major development proposals should select energy systems in accordance with the following
hierarchy:

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

The requirement to consider renewable energy in development proposals is set out Policy 5.7
Renewable Energy states that:

“Within the framework of the energy hierarchy (see Policy 5.2), major development proposals
should provide a reduction in expected carbon dioxide emissions through the use of on-site
renewable energy generation, where feasible.”

Clause 5.42 of the London Plan states:

“Individual development proposals will also help to achieve these targets by applying the energy
hierarchy in Policy 5.2. There is a presumption that all major development proposals will seek to
reduce carbon dioxide emissions by at least 20 per cent through the use of on-site renewable
energy generation wherever feasible.

Development proposals should seek to utilise renewable energy technologies such as: biomass
heating; cooling and electricity; renewable energy from waste; photovoltaics; solar water
heating; wind and heat pumps.

The Mayor encourages the use of a full range of renewable energy technologies, which should be
incorporated wherever site conditions make them feasible and where they contribute to the
highest overall and most cost effective carbon dioxide emissions savings for a development
proposal.”

The GLA has published the “GLA Guidance on preparing energy assessments”. This clarifies what
energy consumptions should be included in the calculations, and how they are calculated.

The guidance states that the Energy Hierarchy must demonstrate savings in regulated CO>
emissions compared to a development that complies with the 2010 Building Regulations.

The Guidance defines regulated emissions as the energy consumed in the operation of the space
heating / cooling and hot water systems, ventilation and internal lighting. It also defines
unregulated emissions as relating to cooking and electrical appliances and other small power.

Non-regulated small power may typically include lifts, infrastructure plant such as cold water and
sewage pumps, unregulated ventilation such as that for underground car-parks, and unregulated
lighting such as external lighting and underground car-parks.

For the regulated emissions, the GLA Guidance states that a Building CO, Emissions Rate (BER)
calculated through the Building Regulations 2010 methodology based on the National Calculation
Methodology (NCM), implemented through approved software, should be established. For non-
regulated emissions, benchmarks from CIBSE Guide F, or others from previous development
work should be followed.

Local Policy — London Borough of Camden

The central part of the Local Development Framework for the Borough of Camden is the “Core
Strategy 2010-2025"” which sets out the vision and strategy for the borough. Core Strategy 13



Energy Statement

2.4

2.4.1

2.4.2

2.4.3

sets out the requirements to minimise the effects of climate change and reduce carbon
emissions. This outlines a similar approach to minimising energy consumption as the London plan
and requires developments to be designed to minimise energy consumption, assess the
availability of local energy networks or the potential to generate from low carbon technology. The
Council expects that developments “achieve a reduction in carbon dioxide emissions of 20% from
on-site renewable energy generation unless it can be demonstrated that such provision is not
feasible”

“Camden Development Policies 2010-2025” is one of the documents making up the Local
Development Framework and sets out the detailed planning policies to be used in determining
planning applications in the borough. The policy relating to sustainable design and energy in
particular is Policy DP22 “Promoting sustainable design and construction”.

Energy Hierarchy

Summary of Being Lean

In order to reduce the demand of energy on a specific development, there is the potential to
enhance the building passive design, these strategies include:

e Improved u-values.

e Improved air tightness.

e Optimised glazing areas.

e Optimising orientation and site layout.

e Natural ventilation and lighting.

e Thermal mass and solar shading.

e Energy efficient lighting.

e Efficient mechanical ventilation with heat recovery.

Summary of Being Clean

Once the demand for energy has been minimised, energy systems can then be selected to
generate on-site energy in efficiently. Technologies that can be considered for this are:

e District Heating Networks.

e Combined Heat and Power Systems.

e Combined Cooling Heat and Power Systems.

Summary of Being Green

On site renewable energy technologies should be considered in order to reduce the CO, emissions
of the site. The renewable technologies often provide energy without the requirement for input
energy and therefore provide complete CO; savings.

The technologies highlighted by the ‘Renewables Toolkit’ as suitable for London, and therefore
qualifying as ‘Renewables’ for London Boroughs are:

e Solar hot water systems

e Biomass Combined Heat and Power

e Biomass heating

e Ground source heating

e Ground source cooling

e Wind turbines
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e Photovoltaics

The GLA document ‘Energy Planning — GLA Guidance on preparing energy assessments’
(September 2011) also includes air-source heat pumps as feasible renewable energy source
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3.1

3.2

DEVELOPMENT DESCRIPTION

Development Location

The Proposed Development is located and is on the site of the existing Methodist Church at 58A
Birkenhead Street, Kings Cross, London on the south side of the Euston/Pentonville Road and
fronts both Birkenhead and Crestfield Street.

Figure 1: Location Map

The site is bounded on both sides by residential buildings of 3 and 4 stories above ground. The
site is constrained and does not provide opportunities for exploring alternative orientations and
building form to minimise energy consumption.

Development Overview

The existing church and accommodation are to be demolished to make way for the new
development which provides

e a new church and associated accommodation including seminar and meeting rooms and a
kitchen,

e subsidised ancillary accommodation on the second, third and fourth floors,

e awardens flat and

e 11 leasehold flats.

The scheme is arranged over basement, ground plus four floors and comprises 2,400m2 of

accommodation for the church and associated hostel and 850m2 of leasehold flats. The building

rises to ground plus four floors on the Crestfield Street frontage and ground plus 3 floors on

Birkenhead Street. An external light well is arranged in the centre of the development which
reaches down to the basement to assist with natural light and fresh air ventilation.

There are 3 lifts serving the church and associated accommodation, the hostel and wardens flat
and the leasehold flats.
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3.3 Overview of Mechanical Building Services

The Domestic flats will be naturally ventilated with trickle vents in the windows and continuously
running extract ventilation in bathrooms, WC’s and kitchens. Purge ventilation will be via
openable windows.

Wherever possible the Non-Domestic accommodation will be naturally ventilated, although due to
high occupancies in a number of the spaces mechanical ventilation with heat recovery (MVHR)
will be necessary to meet fresh air requirements for the occupants. MVHR will be necessary for
internal occupied spaces to supply and exhaust fresh air.

Heating will be provided to by low temperature hot water underfloor heating

Due to high occupancies in the church, seminar and meeting rooms cooling will be necessary to
maintain acceptable temperatures; the cooling will be provided by air source VRF units.

LED lighting will be provided throughout. The flats will be manually switched; the remainder will
be a mix of PIR and daylight dimming as appropriate.
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4.1

4.2

4.2.1

ASSESSMENT OF ANNUAL ENERGY CONSUMPTION

Estimating Annual Energy Demand

The predictions of energy demand and CO, emissions have been assessed using 2013 Building
Regulations Approved Document Parts L1A and L2A compliant software, SAP version 9.92 (NHER
Plan assessor version 6.1.2) and SBEM v5.2.d.2 respectively.

This software assesses the regulated energy use and forms the basis for assessing the carbon
reductions and compliance with the planning targets. The SAP assessments are for 2 of the flats
which are considered representative of the remaining 10. The Wardens flat on the first floor and
the leasehold flat R3.32 on the top floor have been selected.

The results of the SAP and SBEM assessment have been summarised in Tables 7 and 8
respectively which together with the SAP and SBEM output documentation for the selected
energy strategy are included Appendices 1 and 2 at the end of the report.

Be Lean — minimising energy demand

Improved U-values

Where feasible the minimum standards set by Building Regulations for the thermal performance
of the envelope have been improved upon to enhance the efficiency of the proposed building in
order to reduce the CO, emissions. The Building Regulations sets minimum thermal performance
standards for the building envelope but uses enhanced standards in the assessment of the target
emission rate for the building. Although improvements to the minimum standard have been
adopted for the development these are not in all cases an improvement on the standard included
within the TER assessment.

The three values for the specification of the building envelope are set out in Table 2 below.

Domestic - Part L1A Non-Domestic Part L2A
Minimum Part TE.R Noﬁonal King's G Minimum Part TE.R Noﬁonal King; s
L1A standard Building Methodist Church L2A standard Building Methodist Church
Specification Residential Specification Non-Domestic
Building Fabric

External Wall Wim2.K 0.30 0.18 0.18 0.35 0.26 0.18
Party Wall W/m2.K 0.20 0.00 0.18
Roof W/me.K 0.20 0.13 0.13 0.25 0.18 0.13
Floor Wim2.K 0.25 0.13 0.13 0.25 0.22 0.10

External W/m2.K 2.00 1.40 1.40 2.20 1.60 1.40

Glazing,roof  [g-value 0.63 0.40
windows and fully Light Transmittance 0.71
glazed doors
External opaque |\, o 2.00 1.00 1.00 1.00
Doors
Semi glazed WK 1.20 1.20 1.20
doors
Approved
Thermal bridging 0.15 default value Construction 0.15 default value
Details

Area of window 25% of total floor {25% of total floor
and door 25%

) area area
openings
A TIGNINESS | /(. me)@50Pa. 10,00 5.00 4,00 10.00 3.00 3.00
Standard | | i ) i ) )
Thermal mass Medium (TMP =
parameter 250)

Table 2: Fabric Performance improvements
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4.2.2 System Performance

The criteria used in the analysis for the heating, cooling, ventilation and hot water service are set
out in Table 3. The criteria used for the efficiency and control of the lighting installation are set
out in Table 4. Further design development will be required during the detailed design process.
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and extract

control via CO2

Domestic - Part L1A Non-Domestic Part L2A
TER Notional Kings Cross [ TER Notional Kings Cross
Building Methodist Church |Building Methodist Church
Specification Residential Specification Non-Domestic
Heating and
Cooling
Systems
Combi-boiler with Cpmbi gas boiler (_Zentral gas boiler
Type h with underfloor with underfloor
radiators . .
heating heating
Efficiency 89.5% 89.5% 91% for heating [92% for heating
(SEDBUK 2009) |(SEDBUK 2009) [and hot water and hot water
Heating Time and Programmable
temperature zone time control,
control with Programmable . weather
. variable speed .
Control weather time control and control of pumps compensation and
compensation, Room thermostat room thermostats,
modulating boiler variable speed
with interlock pumps
Secqndary None None None None
heating
Heating Controls
Cooling System na DX cooling VRF cooling
Cooling System na Mixed Mode
Efficiency SSEER - 2.7
BMS Montoring DDC control
Capabilities na system
Ventilation
all perimeter
rooms provided all perimeter
with trickle rooms provided
natural ventilation ventilators and openable windows
openable windows compliant with
compliant with Part F
Part F
2 extract fans up [continous toilets, cycle
mechanical to TFA of 70m2, 3 |ventilation to storesv otc - see
extract ventilation fans for TFA Bathrooms and zoning drawings
70m2 to 100m2 __|kitchens
Recovery fresh a_ir .
efficiency 70% ventilation to high
Mechanical supply |Type na variable speed occupancy and

internal occupied
spaces - see

ventilation with sensors .
zoning drgs
heat recovery Heat Recover
at y 70.00% 66.00%
efficiency
Control
Specific Fan Central
Power Ventilation 1.80 na
Terminal Unit 0.30 0.40
programmable
continous with time control with
Control

manual boost

manual boost for
purge ventilation

Water

Domestic Hot

Generator Type &
Fuel

From Combi gas
boiler

From gas fired
boiler plant or air
source heat pump

Generator

0,
Efficiency 80%
Storage Volume na 500 litres
Insulation na foam
Distribution na 75%

Delivery Efficiency

10
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Domestic - Part L1A

Non-Domestic Part L2A

TER Notional Kings Cross | TER Notional Kings Cross
Building Methodist Church [Building Methodist Church
Specification Residential Specification Non-Domestic
60 lumens per
_ circuit watt
0, 0, 0,
Lighting 100% low energy [100% low energy maintenance 100% low energy
factor 0.8
. PIR (manual on,
_ manual switching . i
Lighting e . automatic off) with
manual switching |and daylight . L
Controls daylight dimming
control .
where appropriate
Electrical

Expected Power
Factor Correction

0.90

metering

lighting and power
separately
metered

Lighting Warn of
Out of Range
Values

Table 3: Lighting Performance and control criteria

In addition the following will be implemented in the Non Domestic Accommodation:

e Lighting will include Separate Metering.

e Lighting will include out of range value monitoring.

e Lighting will include constant illuminance control.

e All perimeter zones will have proportional daylight dimming. Once the lux level of each space

is achieved by natural daylight, the lighting will switch off. As the illuminance of the space

reduces, the lights will proportionally increase in order to maintain the desired lux level.

e The daylight sensors will be on a time switch and have a parasitic value of 0.1W/m2.

e The automatic controls will be on a time switch and have a parasitic value of 0.1W/m2.

4.2.3

Summary of “Be Lean” Results

The result of adopting the specifications and performance criteria set out above has resulted in a

4.3% reduction in carbon emissions when compared to the Target Emission Rate for both the

Domestic and Non-Domestic elements of the development. This is equivalent to 4.5 Tonnes of

carbon dioxide annually

4.3

4.3.1

Introduction

Be Clean - Delivering Energy Efficiently

Following the implementation of the energy reduction (‘lean’) measures, the second step in

providing a sustainable design is to deliver heating, cooling (if applicable) and power to the

development as efficiently as possible.

Efficient energy delivery strategies and methods that have been considered in this assessment

are:
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4.3.2

4.3.3

4.3.4

4.4

4.4.1

¢ Off-site (district) heating systems.

e Onsite community heating with combined heat & power (CHP).

Off-site district CHP heating networks

There are a number of district heating networks existing and planned in the area that employ
CHP to deliver heating energy more efficiently than a conventional gas fired installation on site.

Contact has been made with Brookfield Metropolitan who own and operate the local district
heating network to determine the viability of connecting the development. There are currently no
plans to extend the network south of Euston Road and the development heating load is too small
to make a connection financially feasible.

On site CHP heat generation

An onsite community heating installation with CHP could potentially achieve significant CO2
reductions.

A combined heat and power (CHP) system generates electricity as well as heat (in the form of hot
water) from a single piece of plant. A CHP plant consists of an ‘engine’ which runs on fuels such
as natural gas, driving an alternator to generate electricity. Heat produced by the engine and
exhaust system is typically utilised for buildings’ heating systems. The efficiency of the system
and the economic viability of the scheme rely on achieving long periods of full load operation and
as far as possible coincident demand for heat and electricity.

The CHP installation could be employed to meet the heating and hot water load of the
development or just the Non Domestic church and associated accommodation. Both scenarios
have been considered.

In order to use the CHP to supply heat to the flats there would need to be a common heating
network which would require heat interface units, heat metering and a billing system together
with the ongoing management of the revenue costs, billing of the residents and dealing with
payment defaults. For the 11 leasehold flats on the development the infrastructure costs and the
ongoing revenue costs will impose a burden on the Church which they will have neither the
expertise nor the resources to manage.

There are also the issues of the standing losses for the heating distribution network which has to
run 24/7 and the resulting overheating of corridors and service cupboards. Neither are
insurmountable but do require additional costs in the design specification and operation of the
system.

Summary of the “Be Clean” Results

The implementation of a common heating network for the site and the inclusion of CHP are
predicted to result in a 23% carbon reduction over and above the Lean measures equivalent to
23.8 Tonnes of carbon dioxide annually. The prediction for the Church and associated
accommodation is a 22% carbon reduction equivalent to 20.4 Tonnes annually.

Be Green - Renewable Technologies

Introduction

Once all suitable energy reduction and efficiency techniques have been considered, renewable
energy technologies are assessed in order to further reduce the CO, emissions of the
development where practical. The following are the technologies that are accepted as renewable
and are to be considered in the assessment:
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4.4.2

4.4.3

e Solar thermal hot water systems.

e Biomass heating.

e Photovoltaics (PVs).

e Wind turbines.

e Ground source heat pump.

e Air source heat pump.

The constraints of the site limit the size and capacity of each of the technologies and hence the
potential to reduce carbon emissions on this development varies with each technology. Biomass
boilers or air source heat pumps for heating and hot water could deliver all or the majority of the
demand and achieve a high carbon reduction whereas solar thermal hot water, photovoltaics,

wind turbines and ground source heat pumps are physically limited by the site and could not
deliver equivalent reductions.

The following qualitative assessment considers each of the technologies and their suitability for
the development.

Air Source Heat Pumps

Air Source Heat Pump (ASHP) systems use a refrigeration cycle in reverse, to extract low-grade
heat from the outside air, and transfer it into useful heat at a higher temperature, for use with
space heating systems, and to generate domestic hot water.

ASHP system is technically suited to the Proposed Development, for the following reasons:

e This system is practical for heating systems that are of a low temperature nature .i.e.
underfloor heating.

e This technology is relatively robust and low maintenance.

e The technology can be screened or incorporated on the roof ensuring that there is limited
visual impact.

e As the technology is electrically driven, there is no on-site pollution impact.

e ASHP system can also work in reverse cycle to provide cooling, which will be a benefit to the
Non-domestic element of the scheme.

e The heat pump can be arranged to provide heating and cooling to different zones
simultaneously, transferring heat from cooling zones to heating zones thereby improving
efficiency

The results of a quantitative assessment predict that exhaust air heat pumps in the flats and VRF
heat pumps in the church and associated accommodation will reduce carbon emissions by 35%
and 17 % respectively over and above the reduction from the Lean measures.

The target reductions in the carbon emissions for the flats are therefore met by this technology;
further reductions are required to the remainder of the development.

Bio-mass Heating Boilers

Biomass is the term used to describe a range of solid fuels from wood (chips, pellets or logs),
straw and other waste materials. While carbon may be produced when biomass is burnt, it is
considered to be almost carbon neutral as the carbon dioxide produced is offset by the carbon
dioxide absorbed by the trees or crops when they were grown.

A biomass boiler may be technically suited to the Proposed Development, due to the year-round
base heat load from domestic hot water but a number of factors make this an inappropriate
solution for this development:
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4.4.4

4.4.5

e Space and access to site for fuel storage and delivery.

e Biomass wood chip or pellet installations contribute to air quality problems in urban
environments, in particular NOx and particulate emissions.

e Taller flues will be required than for equivalent gas boilers, which will be an issue where plant
is located at basement level.

¢ On-going maintenance is generally high when compared to other heat generating equipment.

e Natural gas boilers will be required to act as standby for the periods when the biomass boiler
is being serviced.

¢ Biomass boilers have difficulty responding to varying load particularly the lows and highs
created by hot water demand. As a consequence thermal storage will be required to even out
the load

For these reasons a biomass boiler has been discounted in favour of the air source heat pump

Ground Source Heat Pumps

Ground Source Heat Pump (GSHP) technologies involve the use of underground water sources
(aquifers) which retain a near constant temperature all year round, hence in winter the
underground water is warmer than the surface air temperatures, and in summer it is cooler. This
temperature difference can be used in combination with a heat pump to provide heating and
cooling energy.

In order for the technology to work effectively, the ground conditions are required to provide
adequate thermal transfer. The constrained plan area of the site does not allow either an open
loop or horizontal mat to be used to extract and reject heat. This leaves closed loop vertical piles
as the only option.

Extensive site investigations will be necessary to determine whether the local geological
conditions are suitable and if there are any obstructions to the pile locations bearing in mind the
piles are likely to be in the order of 100m deep.

A ground source heat pump installation is very expensive and installations on small sites such as
this do not achieve high carbon reductions when compared to other technologies such as air
source heat pumps and biomass boilers.

For these reasons a ground source heat pump has been rejected in favour of the air source
solution.

Solar Thermal Hot Water

Solar Thermal Hot Water systems are a well-established renewable energy source to provide hot
water for domestic use.

Solar thermal systems in the UK normally operate with a backup source of heat, such as gas or
electricity. Due to the variable and unpredictable demand for hot water there would need to be
significant thermal storage to collect heat when it is available in readiness for its use when the
demand arises.

Solar thermal has been considered for the church and associated accommodation to meet the hot
water demand in combination with the air source heat pump. The results predict that the solar
thermal will contribute a further 1% reduction in carbon emissions.
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4.4.6

4.4.7

4.4.8

Photovoltaics

Photovoltaic (PVs) systems convert energy from the sun into electricity through semi-conductor
cells. PVs can supply electricity to the building they are installed on, or to any other load
connected to the electricity grid.

Energy can still be produced in overcast or cloudy conditions, so PVs can be used successfully in
all parts of the UK, especially in South England.

If installed by a registered installer in accordance with the regulations the installation can benefit
from the feed in tariff for electrical generation.

The installation is relatively simple and does not take up large areas of space within the building
in comparison with other technologies

Photovoltaic electricity generation is complementary to the heat generating solutions and does
not replace or reduce the capacity of the other technologies. The only competing technology is
solar thermal due to the conflict for space on the roof of the development.

The quantitative analysis predicts that a photovoltaic installation of 10kWp (approx. 65 to 70 m2
of panels) in combination with the CHP or the air source heat pump would reduce the carbon
emissions of the Church and associated accommodation by a further 4% equivalent to 3.5
Tonnes of Carbon Dioxide.

The area of photovoltaic panel is constrained by the roof area available, which also has to
accommodate the requisite area of green roof to meet SUD requirements and air cooled
condensers for the VRF cooling of the church and other high occupancy areas.

Wind Turbines

Recorded data identifies the UK is the windiest country in Europe, and as such wind power is one
of the UK’s most promising renewable energy technologies, and already provides electricity for
nearly a quarter of million homes. Wind turbines are a technically proven technology using
aerodynamic forces (‘lift’ and ‘drag’) to produce mechanical power that can then be converted to
electricity.

In urban areas, wind is characterised by increased turbulence which reduces the efficiency of
wind turbines which are to these variations.

Wind turbines are known to produce very low and unreliable outputs when mounted in urban
environments and have been discounted from this assessment.

Summary of Be Green Results

The annual energy demand and carbon emissions have been assessed for air source heat pumps,
solar thermal and photovoltaics in a number of combinations. The results have been tabled in
Appendices 1 and 2

The quantitative assessment predicts that exhaust air heat pumps in the flats will achieve the
target reduction of 35% and the 20% contribution from a renewable technology for this particular
element of the scheme.

The energy consumption of the church and associated accommodation is the dominant factor on
the scheme and requires a combination of technologies in order to optimise the carbon reduction
for the development.

Of the renewable technologies the air source heat pump achieves the greatest reduction in
carbon at 12.5% equivalent to 11.5 Tonnes.
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4.4.9

The solar thermal and photovoltaic panels compete for roof space but either individually or in
combination can contribute to the carbon reduction for the Non-Domestic accommodation.

The conclusions of the assessment are discussed further in section 4.4.10.

Non-regulated Energy Uses

The target criteria set by the planning authorities is referenced to the carbon emissions from
regulated energy use. The assessment is not required and does not include unregulated energy
use such as electrical appliances, process equipment, and external infrastructure.

For the purposes of giving a full account of the energy use on the site an assessment has been
made of the non-regulated use on the site.

Energy consumption arising from unregulated use is assessed using guidance such as CIBSE
Guides, BREDEM and manufacturers data.

The following uses are unregulated:-

e Small power

e Cooking.

e Passenger Lifts (3N0). CIBSE Guide D — Transportation Systems in Buildings (2005)
e Cold water booster pumps.

e External Lighting to the Light Well and Cycle Stores.

The results of this assessment are summarised in Table 4 below.

Electricity Natural Gas
kWhr/annum kWhr/annum
Small Power
Flats 30,000
Hostel 18,200
Church 4,000
Office, Meeting rooms etc. 16,000
Total 68,200
Catering
Flats 2,182
Hostel 600 780
Church 9,824 8,496
Total 12,606 9,276
External Lighting 3,500
Lifts 4,500
Cold Water Boosting Equipment 750
Development Total kwWhr/annum 89,556 18,552
Development Total Tonnes CO2 /annum 46 4

Table 4 — Assessed Unregulated Energy Use for the development.
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In order to minimise the unregulated energy use, high efficiency catering equipment will be
specified, high efficiency lighting will be employed externally and lifts will be specified with LED
lighting, standby mode in off peak periods and variable speed drives.

4.4.10 Summary of the results of the assessment

A summary of the results of the SAP and SBEM assessments together with the output
documentation for the selected energy strategy are included in Appendices 1 and 2 at the end of
this report.

Improvements to the thermal performance of the building envelope have been assessed and are
incorporated into each of the subsequent assessments of low and zero carbon technologies. The
carbon reduction from thermal improvements is predicted to be 4.5 Tonnes which is equivalent to
a 4.3% reduction from the 2013 Part L target.

The assessment for the Domestic flats predicts that the maximum carbon reduction can be
achieved by an exhaust air heat pump in each flat and that this would satisfy the planning
requirement of 35% overall carbon reduction and 20% carbon reduction from renewable
technologies related to the 2013 Part L2A target. The CHP option falls short of the 35% target
and presents ongoing management issues for the church in the administration of the scheme and
has been discounted.

The assessment for the Non-domestic Church and associated accommodation included a number
of options to maximise the carbon reduction from a combination of technologies. The
technologies that have been considered are combined heat and power, air source heat pump,
solar thermal and photovoltaic panels.

The assessment showed the CHP and air source heat pump options are predicted to achieve the
largest carbon reduction of the technologies considered but both generate heat and for this
reason are competing technologies and are not used together.

The solar thermal generation is also a competing technology to CHP and reduces the run time of
the CHP thereby reducing the cost effectiveness of the CHP installation. For this reason solar
thermal and CHP are not used together.

In heating mode air source heat pumps are most efficient when the water temperatures are
relatively low such as the temperatures employed for underfloor heating. The generation of
domestic hot water requires higher temperatures and brings down the efficiency of the heat
pump. The combination of air source heat pumps for heating and cooling and solar thermal for
hot water generation has been included in the assessment to quantify the benefit.

The generation of electricity by photovoltaic panels on the roof does not compete with any of the
other technologies and has been considered in combination with both the CHP and the air source
heat pump.

A summary of the SBEM results for the Non-Domestic church and associated accommodation is
set out in Appendix 1; the predicted carbon reduction in Tonnes for each of the combinations
considered is set out in Table 5 below.

Carbon Reduction

tonnes/year %
CHP 24.4 26.95%
CHP + 10kWp PV 28.0 31.00%
Air Source Heat Pump for heating cooling and Hot
Water (ASHP) 14.6 17.05%
ASHP + PV (10kWp = 70m2) 18.5 21.59%
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ASHP for heating and cooling + Solar Hot Water for
Hot Water (30m2) 16.1 18.75%
LEAN + ASHP (heating and cooling) + Solar (hot wa-
ter) + PV (35m2 = 5kWp) 17.5 20.45%

Table 5 - Summary of the regulated carbon reduction assessment for the Church and
associated accommodation

All the above are inclusive of the carbon reduction resulting from the improvements to the
thermal performance of the building envelope.

As can be seen the combination of thermal CHP and Photovoltaic panels achieves the largest
carbon reduction emissions of the technologies considered. The overall reduction is 31% of the
2013 Part L2A target of which 4% is contributed by a renewable technology.

As a result of the assessments that have been carried out the optimum energy strategy for the
development is to adopt the following:

Be Lean — thermal improvements to the building envelope, optimise system performance and
incorporate 100% LED lighting

Be Clean — incorporate Combined Heat and Power for heating and hot water generation in the
Church and associated accommodation

Be Green — incorporate exhaust air heat pumps in the Domestic flats and photovoltaic electricity

generation

Table 6 below summarises the resulting prediction of the carbon reduction for the development,
set out in the format required by the GLA guidance on preparing energy assessment.

Carbon Dioxide Emissions (Tonnes CO2 per annmum)
Regulated Unregulated
Non-Domestic Domestic Total Development Total
Church and associated Wardens and Leasehold flats Development
accommodation
CHP and PV EAHP/ASHP
Table 1 Carbon Dioxide Emissions
after each stage of the Energy
Hierarchy
Baseline Part L 2013 of the Building
Regulations Compliant Development 90.41 17.06 107.47 50
Be Lean after energy demand
reduction 86.51 16.50 103.01 50
Be Clean - after CHP 66.04 16.5 82.54 50
Be Green - after renewable energy 62.39 10.42 72.81 50
Table 2 Regulated Carbon Dioxide
savings from each stage of the
energy hierarchy
Tonnes CO2 per Tonnes CO2 per Tonnes CO2 per
annum % annum % annum %
Savings from energy demand
reduction 3.90 4.55% 0.56 3.28% 4.46 4.34%
Savings from CHP 20.47 22.64% 0.00 0.00% 20.47 19.91%
Savings from renewable energy 3.66 4.04% 6.08 35.64% 9.74 9.47%
Total Cumulative Savings 28.03 31.00% 6.64 38.92% 34.67 33.71%
Table 3 Shortfall in regulated carbon
dioxide savings
Total Target Savings 31.64 35.00% 5.97 35.00% 37.62 35.00%
Annual Surplus -3.62 0.67 -2.95

Table 6 - Carbon dioxide savings resulting from the conclusions of the energy
assessment
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5. CONCLUSIONS

The driving factor of the assessment and the conclusions of this report is the need to comply with
the carbon reduction targets policies set by the Greater London Authority and the London
Borough of Camden in their respective planning policies. The targets are:

e Reduce carbon emissions by 35% below the target emission rate set by Building Regulations
2013;

e Connect to a local CHP network or include CHP on site;

e At least 20% of the regulated development CO2 emissions should be offset by local
Renewable or low emission sources.

All the above criteria are caveated by “where feasible”.

The results of the assessment have concluded that the optimum strategy is to implement the
following:

Be Lean — thermal improvements to the building envelope, optimise system performance and
incorporate 100% LED lighting

Be Clean — incorporate Combined Heat and Power for heating and hot water generation in the
Church and associated accommodation

Be Green — incorporate exhaust air heat pumps in the Domestic flats for heating and domestic
hot water generation and photovoltaic panels for electricity generation

The reduction in carbon emissions resulting from this strategy is predicted to be 34 Tonnes of
carbon dioxide equivalent to a 33% reduction in the regulated carbon emissions target set by
Part L 2013 of the Building Regulations. Combined heat and power has been incorporated into
the development together with renewable energy technologies, which are predicted to reduce
regulated carbon emissions on the site by 20 Tonnes (19%) and 9 Tonnes (9%) respectively.

[DO NOT delete the following line since it contains a section break — delete this field before printing]
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APPENDIX 1: RESULTS OF THE SBEM ANALYSIS FOR THE CHURCH AND
ASSOCIATED ACCOMMODATION
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kg
C02/m2/annum kWhrs/m2
Carbon Reduction tonnes/year
TER BER Heating Cooling Auxillary Lighting Hot Water | Equipment | Photovoltaic Wind CHP T:;):raT:al TER BER Reduction |%

LEAN Improved building envelope and

system performance 37.1 35.5 7.9 5.01 17.18 14.22 71.03 12.4 0 0 0 0 504 86.5 3.9 4.31%
CLEAN Lean + CHP 37.1 27.1 8.34 3.43 17.18 14.22 76.2 12.4 0 0 16.95 0 90.4 66.0 24.4|  26.95%
GREEN  |LEAN, + CLEAN + 10kWp PV (=70m2) | 37.1 25.6 8.34 3.43 17.18 14.22 76.2 12.4 3 0 16.95 0 90.4 62.4 28.0| 31.00%
GREEN LEAN + Air Source Heat Pump for

heating cooling and Hot Water 35.2 29.2 3.08 7.96 16.14 14.22 16.32 12.4 0 0 0 0

(ASHP) 85.8 71.2 14.6| 17.05%
GREEN  |LEAN + ASHP + PV (10kWp = 70m2) 35.2 27.6 3.08 7.96 16.14 14.22 16.32 12.4 3 0 0 0 85.8 67.3 18.5| 21.59%
GREEN LEAN + ASHP for heating and cooling

+ Solar Hot Water for Hot Water 35.2 28.6 3.08 7.96 16.14 14.22 15.2 12.4 0 0 0 4.28

(30m2) 85.8 69.7 16.1| 18.75%
GREEN LEAN + ASHP (heating and cooling) +

Solar (hot water) + PV (35m2 = 35.2 28 3.08 7.96 16.14 14.22 15.47 12.4 1.5 0 0 3.24

5kWp) 85.8 68.2 17.5| 20.45%

Table 7 — Summary of the SBEM results for the Church and associated accommodation
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BRUKL Output Document # HM Government

Compliance with England Building Regulations Part L 2013

Project name

50 Birkenhead Street, London As built

Date: Sat Sep 12 11:07:28 2015

Administrative information

Building Details Owner Details
Address: 50 Birkenhead Street, LONDON, Name: Information not provided by the user
Telephone aumber: Information not provided by the user
Certification tool Address: Information not provided by the user, Information
not provided by the user, Information nat provided
Calculation englne: SBEM by the wsar
Calculation engine version: v5.2.4.2 Certifier details

Name: Andrew Ling
Telephone number: 01722 334755
Address: 14 Oldfield Road, SALISBURY, 5P1 3G0Q

Interface to calculation engine: iSBEM

Interface to calculation engine version: v5.2.d

BRUKL compliance check version: v5.2.d.2

Criterion 1: The calculated CO. emission rate for the building should not exceed the target

CG? emusqjc;w_n.-;m frem the noticnal building, kgCOJm'annum 37 3
Target CO: emission rate (TER), kgCOy/.annum 7

Building CO, emission rate {BER), kgCD;.frrl’ annum 256

Are emissions from the building less than or equal to the 1an§|vert'P | BER == TER

LA P-.re as buill details the same as qud in the BER c*]ltulauons‘? Separale submission

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

achieve reasonable overall standards of energy efficiency

Yalues not achieving standards in the Non-Domestic Building Servicas Complianca Guide and Part L are displayed in red

Building fabric

Element Uatimit | Usgaie | Urca | Surface where the maximum value nccurs
L Wall - 035 |021 |048 |Z00%seit _;
| Floor . 025 | 009 (009 | ZO03NM
Rnni - 1025 |03 |03 | 2202
"Windows™", roof windows, and moflig hts 22 (14 1.4 Z20aMmely - [
| Personneldoors _i?____{l_il |0.81 | fe B :
Vehicle aceess & similar Iurge doors 1.5 - |- "Mo extemal vehicle access doors™ |
T|gh ﬂsag@ entrance doors |35 - - "Mo esternal high usage enlrance doors®
| Usiwa = Limiting arca-waighbed average U-salues Wilm ]
| Usease = Calculatad arsa-weighted average U-values [Wiim7K)] Uica: = Caleulatad maximum individual element Li-values [Wim?K)]

* There might be more than ane surlace whera the maximum U-value occurs
o .ﬁ.umpnm.:, U-value check by the toal does nol apely 1o cunain walls whose limiting standard is similar o that for windows:
** Display windows and simllar glazing are exchaded from the U-valie check,
M B Nelther mof verlilators (inc. smoke 'renlsj nor swimming poal basing are madelled or ¢ hecked against the limiting standards by Iht! fool

[ Air Permeability Worst acceptable standard 'This_lguil_cl_il_'-g_ -

mytho?jat50Pa |10 3 I

Pare 1 nf 7
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Building services

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

| Whole building electric power factor achieved by power factor correction

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

YES

>0.95

1- gas boiler

This sy}slem

Heating efficiency

Cooling offic iency Radiant efficiency

HR efficiency

0oz

Standard value

0.91*

SFP [Wi{lis]]

A NFA

MIA

MiA

Automatic monitoring & targeting with alarms far uul-of‘raljga.ualues for this HVAC system | YES

* Stancard shown le for gas single bollar systams <=2 MW output. For single boiler systems =2 MW or mulli-boiler sysiems, {owerali) limiting
effizciensy is 0.86. For any individual bailar in & multi-boiler system, limiting efficiancy is 0.82.

2-ac
''''' Heating efficiency | Cooling sfﬂclency_! Radiant efficiency | SFP [Wfih's}] HR efficiency
 This system 5 7 [ - e
Standard value | 2.5 WA | NiA MiA MR

Automatic monitering & targeting with alarms for out-of-range values for this HYAC system | YES

tar bmiting standards.

* Standard shown is for all types =12 KW oulpul, except absorption and gas engine heat pumps. For types <=12 kW outpul, refer io EN 14825

3- community heating

Heating aﬂ'lzinncy Cooling efficiency | Radiant efficiency | SFP [W.I‘{_Hs]-] HR efficiency
This system 0.85 - - -
Standard value | 0.75 MiA iR M WA

1- Default HWS

Automatic monitering & targeting with alarms for aut-d':uf-rra;'rge values for this HVAC system YES

. Water heating efficiency

Sloraga loss factor [kWhlitre per day]

This building

Haot water provided by HVAC system

0.012

Standard value

NIA

A

1- CHP Generator

CHPQA quality index

CHP electrical afﬁci_&rlc;r

This building
Standard value

0.25

Not provided

NiA

Local mechanical ventilation, exhaust, and terminal units

Byg._t_gm type in Non-dume;tln Building Services Compliance Guide

Local supply or extract ventilation units serving a single area
Zonal supply system where the fan is remote from the zone

Zonal extract systern where the fan is remote from the zone

Zonal supply and extract venfilation units serving a single room or zone with heaiing and heat recovery

Local supply and extract ventilation system serving a single area with healing and heat recovery

Other local vanti;ati{:n units

Fan-assisted terminal VAW unit

Fan coil units

I
-[x]a]|n|m[c]o|=]>|5

Zanal extract system where the fan is remolte from the zone with grease filter

Pan@ 7ol T
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Zone name SFP [Willls
ID of systemtype A |B C |D E[w F : G |(H |[I R ptary
Standard value |03 (11 |05 |19 |16 |05 |11 [05 |1 Zone | Standard
|2o01 - - - Jeal- - - - - Jues |os
20402 - - - - - - - - - - A
2004 - * = 04 |- - - - - 066 [ 0.5
20/05 = = = = = e - - - - MIA
20103 0.4 |- 04 |- - - . 066 | 0.5
21102 loa |- |- Joa |- |- - |- |oss |08
21103 04 |- 04 |- - = - 0es |05
72101 B 12 1s |5 | |s 2 |o = |= NiA,
22102 - - - - - - - - - NIA
22/04 o4 |- [- |- |- N E NIA
2302 - - - - - - - - - - MR
Z4/02 « k= |= & [= |« & |z = 1= NI
7502 5 = |= : e To = I MiA
Z8/02 - - - - - - - - - - Mis
230 - - . - - - - - - MiA
24101 20 = E = = = M/A
Z5/01 - - . . = - = : = = MiA
Z3/03 04 |- = = lamE e e MiA
24103 0.4 |- = = = - - T NiA
5103 oa |- [- [- |- |- e hiA
Z0/06 o4 |- |- foa - |- |- |- |- |ves |os
Z01 o4 |- |- Joal- |- |- |- |- Joes |05
Z2/03 os |- [- [- |- N g [y

General lighting and display lighting

Luminous efficacy [Im/\W]

Zane name Luminaire | Lamp | Display lamp |General lighting [W]
Standard value | GO GO 22

20/ 67 . - 8z

Z0i02 - 132 - =0

Z0VD4 66 - - 74

20005 B - 133 60

Z0/03 133 90

21102 - 132 53

Z1/03 - 133 = 63

Z2in - 128 45

Z2/02 - 135 - an

2204 134 - 420

Z302 - 135 - &0

24102 - 135 - 80

Z5/02 - 135 - &0 ]
Za/02 - 135 - B0

Z3fn 128 - 45

Z4in 128 - 45

Paoe Anf 7
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General lighting and display lighting : Luminous efficacy [IﬁMﬂ |

Zone name o | Luminaire | Lamp | Display lamp | General lighting [W]
 Standardvae |60 |0 |22 | |
25/01 | - 128 |- |45 ]
| 23103 . . R 1 (133 |- 615 !
Z4/03 - 133 - 570
| z5/03 133 |- 570 |
| Zosos 67 . . 3840 I
2101 - 134 - 2803 |
L K. S - 1- | 360 |

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

to limit solar gains

Zone Solar gain limit exceeded? (%) _InTe[qzll_l_Jllnds used_?
22104 NO (-33,9%) YES ;
[ z3/03 NO (-16.1%) YES _T
Z4/03 NG (-27 4%} YES |
| 25103 [ NO (-27.4%) YES |
zoe - NiA - T A {'
21001 | vES (+53.2%) YES :
| Z2/03 o ' o | YES (+232.6%) [vEs ]

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

calculated BER

Separata submission

Criterion 5: The necessary provisions for enabling energy-efficient operation of the
building should be in place

Saparate submission

EPBD (Recast): Consideration of alternative energy systems

S — SR 1
Were alternative energy systems considered and analysed as part of the design process?
Is evidence of such assessment available a5 a separalg submission?

Are any such measures included in the proposed design?
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Technical Data Sheet (Actual vs. Notional Building)

Actual ULIGUE N % Area Buildin ]
Area [m7] 24371 24371
External area [ _ Ae427 18427
Wealher LON LON
Infiltration [mPhd@@ 50P=] 3 3
Average conductance [WK] 528.05 B23.27
Average U-value [WInm'K] 0.32 0.5
Alpha value” [%] 16.23 15.81 3n G2 Residential Inst.: Universities and colleges
* Prconiago of the belding's oeorage head framadnr coafficent which o den s eimal biedgng (5 1

70 D1 Non-residential Inst.: Community/Day Centre

Energy Consumption by End Use [kWh/m’]

Actual Notional

Heating 8.34 13.57
Cooling 343 3.93
Auxiliary 17.18 17.2
Lighting 14.22 16.09
Hot waler 76.2 T0.74
Equipmant® 12.4 12.4
TOTAL™ 102.44 121.54

* Energy e by bauipment does nob oot lowarts o folel for ealoulatisg eimissions.
™™ Tiotel is rat of any siectrical anargy Stpisocsd By CHP Qaneralons, i applcabi.

Energy Production by Technology [kWh/m’]

Actual National
Pholovaltaic systems 3 ] 0
wind turbines 0 0
CHP generators 16.95 0
Solar thermal syslems 0 0

Energy & CO, Emissions Summary

Actual Notional
H.ql::alj.ng + cooling demand [Ml/mr’] 136.4 128.52
Primary enargy” [kWhin'] 155.7 214.57
T'olal emissions [kg/m’] 256 ar.d

* Prirmuary armegy i ret ol sy sleceal anergy Sapinced by CHP gensstoos, | sepisabin

Pama B i T
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HVAC Systems Performance

System Type Heat dem | Cool dem | Heat con | Cool con | Aux con | Heat Cool Heat gen | Cool gen
MJim2 MJdim2 KWhim2 | kWh/im2 | kWhim2 |SSEEF | SSEER | SEFF SEER
[ST] Mo Heating or Cooling
Actual 17T 1.9 0 1] 07 0 0 0 0
Notional | 1885 1.2 0 1] 1 0 0 S L
[ST] Central heating using water: radiators, [HS] LTHW boeiler, [HFT] Natural Gas, [CFT] Electricity
Actual 11.8 92.4 3.8 0 25.1 0.86 o] 0.92 1]
Motional | 97.9 66 23.2 0 239 0.82 o - -
[ST] Split or multi-split system, [HS] Heat pump {electric): air source, [HFT] Electricity, [CFT] Electricity
Actual 5.6 116.6 0.3 6.2 127 49 523 B T
Motional | 26 92 0.3 7.1 13.5 243 16 o ——

Heat dem MJIm2Z] = Heating enargy demand

Cool dern [MEmZ] = Cooling energy demand

Heat con [WWhim2] = Heating enengy consumplion

Cool con [kWhim2] = Coaling energy consumgtion

Aux con [KWhimZ] = Auxiliary energy consumplion

Heat SSEFF = Healing system seasenal efficiency (for notional tuliding, valua depends an activity glazing class)
Cool S3EER = Cooling system seasonal enargy efficiency ratio

Heat gan SS5EFF = Heating generalor seasonal efficiency

Cool gen S3EER = Cooling generalor seasonal energy efficiency ratio

3T = Bystem type
HS = Heal sourca
HFT = Heating fuel type

CFT = Ciooling fuel type
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The BCO can give particular attention to items with specifications that are batter than typically expected.

Building fabric
Element . Uian | Surface where the minimum value cccurs®
| Wall - | 023 | 018 | ZOA03mwu
Floor o ) |02 oo | zooan _ |
Roaf - 0.15 -[J 1§_M_ - .
Windows, roof windows, and rooflights | 1.5 1.4 | Z2D4inelg
Personnel doors ] 1.5 0.81 |fe ] B B o
| Vehicle accass & similar large doors 1.5 - “Ne external vehicle access doors” -
| High usage entrance doors 115 |- “Mo external kigh usage entrance doors”
i' Usto = Typical indradual alemant U-valuas [AiimiK)] T Ukt = Minimum imdbvidual element U-valles Wiy [
|_" There might be mare than one surface where the minimum U-value ocewrs. - |
| Air Permeability | Typical value ' This building -
| mth.m?) at 50 Pa 5 3 -
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SBEM Main Calculation Output Document

Sat Sep 12 11:07:28 2015 v5.2.d.2

Building name

50 Birkenhead Street, London

Building type:D1 Mon-residential Institutions - Community/Day Centre

SBEM is an energy calculation tool for the purpose of ass essing and demonstrating compliance with Building
Regulations {Part L for England and Wales, Section § for Scotland, Part F for Northern Ireland, Part L for Republic of
Ireland and Building Bye-laws Jersey Part 11) and to produce Energy Performance Certificates and Building Energy
Ratings. Although the data produced by the tool may be of use in the design process, SBEM is not intended as a
building design tool.

Building Energy Performance and CO2 emissions

10 kgCO2/im2 displaced by the use of renewable sources

Building area is 2437.1 m2

Eu% H %

%

L "'-;'/' A1 Ausiliary

Lighting

Equinmesn®

Talal
L Kihims 1 180
{Pie chan excluding Equipment end-use) N
L12% H% ’
s kL KA 18 0
A Equpment |,
Lighting
l
Hal Waler
A 4 Auriiary 8
\\ F B
-
-
h__.__,.-'-""f Caoaling
HIt 4% u 3
Healing
| |
[*} Although aneegy corsumplion by equipment (5 shaw in the graphs,
e CO2 emissions associaled wilh (his end-use have not bean Sakan
wio sccaunt when producing (he raling -

Page 1082



Energy Statement
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APPENDIX 2: RESULTS OF THE SAP ASSESSMENT FOR THE LEASEHOLD
AND WARDENS FLATS
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Lean Clean (Lean + Community heating and Green (Lean + ASHP)
Area TER BER TER BER TER BER TER BER TER BER TER BER
m?2 kgCO2/m2/annum Tonnes kgCO2/m2/annum Tonnes kgCO2/m2/annum Tonnes
Wardens
Flat 87.5 14.4 13.52 1.26 1.18 14.18 9.5 1.24 0.83 20.15 12.04 1.76 1.05
R1.1 77 14.4 13.52 1.11 1.04 14.18 9.5 1.09 0.73 20.15 12.04 1.55 0.93
R1.2 74 14.4 13.52 1.07 1.00 14.18 9.5 1.05 0.70 20.15 12.04 1.49 0.89
R1.3 73 14.4 13.52 1.05 0.99 14.18 9.5 1.04 0.69 20.15 12.04 1.47 0.88
R2.1 77 14.4 13.52 1.11 1.04 14.18 9.5 1.09 0.73 20.15 12.04 1.55 0.93
R2.2 51 14.4 13.52 0.73 0.69 14.18 9.5 0.72 0.48 20.15 12.04 1.03 0.61
R2.3 50 14.4 13.52 0.72 0.68 14.18 9.5 0.71 0.48 20.15 12.04 1.01 0.60
R2.4 57 14.4 13.52 0.82 0.77 14.18 9.5 0.81 0.54 20.15 12.04 1.15 0.69
R3.1 72 14.4 13.52 1.04 0.97 14.18 9.5 1.02 0.68 20.15 12.04 1.45 0.87
R3.2 51 20.59 20.11 1.05 1.03 20.43 13.37 1.04 0.68 29.88 19.32 1.52 0.99
R3.3 50 20.59 20.11 1.03 1.01 20.43 13.37 1.02 0.67 29.88 19.32 1.49 0.97
R3.4 53 20.59 20.11 1.09 1.07 20.43 13.37 1.08 0.71 29.88 19.32 1.58 1.02
Residential 772.5 12.08 11.46 11.92 7.93 17.06 10.42
% Improvement
BER/TER 5.1% 33.4% 38.9%

Table 8 — Summary of the results of the SAP analysis for the leasehold and Wardens flats
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L1A 2013 - Regulations Compliance Report
Design - Draft '

This design draft subrmission provides evidence towards compliance with Part L of the Building Regul ations, in accordance with Apgendix € of AD L14. 1t has
been carried out using Approved SaP software. It has been prepared from plans and specifications and may not reflect the 'as built” property. This report
covars anly items included within the 4P and i not a complete report of regulations compliance,

AssELsar name M Peter Mitchell AssEssar number 3635
Clignt Last rndified 20/08/2015
Address Wardens King's Cross Methodist Church, Londan

Check Evidence Produced by OK?

Criterion 1: predicted carbon dioxide emission fram proposed dwelling does not exceed the target

TER (kg COuf'rt.a) Fuel=MNjfa Authorised SAPF Assessor
Fuel factor = 1.55
TER = 20015
DER for dwelling as designed [kg DER = 12.04 Autharised SAF Assessor
COy/m*.a)
Are grnissions from dwelling a5 DER 12.04 < TER 20.15 Authorised SAP Assessor  Passed
designed less than or equal to the
target?
1% the fabric energy efficiency of  DFEE 26.63 < TFEE 32.05 Authorised SAP Assessor  Passed

the dwellling 85 Sesigned less than
or equal to the target?

Criterian 2: the performance of the building fabric and the heating, hot water and fixed lighting systems should be no worse than the design limits

Fabric U-values
Are all U-values better than the  Element Weighted average Highest Authorised SAF Assessor  Passed
design limits in Table 27 wall 0,18 (max 0.30)  0.18 (max 0.70)
Party wall 0.00 (max 0.20)  MN/A
Flaor {no Floar|
Roof {na roof]
Opanings 1.20 (max 200} 140 {max 3.20)
Thermal bridging
How has the loss from thermal  Thermal bridging cakeulated from linear thermal transmittances for each Authorised SAP Assessor
bridges been calculated? junction
Heating and hot water systems
Does the efficiency of the heating Main heating system: Authorised S4F Assessor

systams meat the minimum value Heat pump - wet system from databasse,
set out in the Domestic Heating  Electricity
Compliance Guide? MIBE F3T0

Secondary heating system: Nome

Does the insulation of the hot Mo hot water cylingdar Authorised 54P Assescor
water cylinder meet the standards
set out in the Damestic Heating

Cormpliance Guide?

Do controls meet tha minimum 5pace haating control: Aurthorised 34P Assessor  Passed
controls préwision set out Inthe  Time and temperature zone cantrol - plurnbing circuit

Domestic Heating Compliance

Guida? Hot water control;

Mo hat water cylindar
Baoiler interlock (main system 1)

URM: KXME Wardens GREEN version
N H ER MHER Plan Assessor varsion 6.1,
Page 1af 2 SAP version 9.9
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Evidance Produced by,

Fined internal lighting

Do fixed internal lighting comply Schedule of installed fived internal lighting Authorised SAP Assessor  Passed
with paragraphs 42 10 447 Standard lights =0
Low energy fights = 1

Percentage of low enangy lights = 100%
Minimum = 75 %

Criterion 3: the dwelling has appropriate passive control measures to limit solar gains

Crees the dwelling have a Owverheating risk (June) = Mot significant Authorised SAP Assessor  Passed
strong tendency to high Owerhaating risk (July| = Slight
summertime temperaturas? Owarhaating risk (August] = Slight

Reglon = Thames

Thermal mass parameter = 250,00
Wentilation rate in hot weathar = 3.00 ach
Blinds/curtains = Light-coloured curtain or reller bind

Criterion 4: the performance of the dwelling, as designed, is consistent with the DER

Design air permeability Dasign air parmeability = 4.00 Authorised SAP Assessor  Passed
{m*f{h.m? at 50Pa) hdax air permeability = 10.00
Mechanical ventilation system Mechanical extract ventilation: Authorised SAP Assessor  Passed
Specific fan power |5FP) SFP = 0L62 Wlitre/sec)
ax SFP = 0.7 W/ilitre/sac)
Have the key features of the Thee fallowing party walls have a U-value bass than 0.2 mK: Authorised SAP Assessor
design been included lor bettered) = Wall access (0L.00)
in practice? = Wall party (0.00)

The following openings have a U-value less than 1. 2W/m?K:
= 50lid door reference 7 (0.00)

LIRN: KXMC Wardens GREEN version
N H ER MHER Plan Assessor version 6.1.
Page 2of 2 SAP version 8.9
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SAP Worksheet
Design - Draft .

This design submission has been carried out using Approved SAP software. It has been prepared from plans and specifications and may not reflact the
praperty as constructed,

A55E550T Name M Peter Mitchell As5es50r numMber 3635
Client Last modified 20/08,2015
Address Wardens King's Cross Methadist Church, London
Area (m?) Average storey Valume (m®)
height [m)]
owsstocuped o oo s [ Ju - [ZmsJos
Total floar area {1a] + (1b} + (1¢] + (1d}... 1n} = ]

Dwelling voleme {3a) + [3b) + [2c) + (3d)...(2n) = 5]

m® per hour
Number of chimneys |Il WA= |I|
Number of open flues iIl x 0= El
Number of intermittent fans [il x10= E |7a}
o ]
Lo ]

Number of passive vents [0 ] =xios {7h)
Number of flueless gas fires [0 1 xda0s il
Alr changes per
hour

Infiltration due to chimneys, flues, fans, P5vs (Bal+ (Gt + (7a) +{7h) + (7ch = Iil +5)= 18]
if o pressurisgtion test hos been corrled out or is intended, pracesd to (17) otherwise continpe from £9) to (18)

Air perrmeability value, 50, expressed in cubic matres per hour per square metre of ervelope area 17
If based on air permeability value, then {18} = [{17] + 20] + (8], otherwise (16} = [18) 18
Mumber of sides on which the dwelling is shelterad iI] (19}

Shelter factor 1-[0.075 % (19]] = (20}
Infiltration rate incorporating shelter factor (18) % (20) = 21
Infiltration rate modified for monthly wind speed:
lan Feb Mar Apr May Jun Jul Aug Sep Ock Maow Dec

ndonthly average wind speed fram Table U2

[ 510 | s00 | 490 [ aa0 [ a3z | 3s0 | 380 | 370 | ao0 | 430 | as0 | 470 |22
Wind factor (22)m + 4

128 | 125 | 123 | 120 [ 208 [ oos | 095 [ 093 | 100 [ 108 [ 113 | 118 |(27a)
Adjusted infiltration rate {allowing for shelter and wiand factor) {21)  [22a)}m

[ 020 | o9 [ 019 [ 017 [ 047 | 045 | 015 | 014 | 6as | ©17 | 017 | 618 | izb
Caltulate effective air change rate for the applicable case:

If mechanical ventilation: air change rate throwgh systerm [23a]

If balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4k HiA [23c)

<) whole house extract ventilation or positive input ventilation from outside
[[ose | oso | oso [ oso [ o50 [ os0 | o050 [ 05p | o50 | 050 | 050 ] 050 {749
Effactive air change rate - enter |24a| or (245) or (24¢) or (244) in [25)
[ ose | ose | oso [ os0o | oso | oso [ os0 | os0 | os0 | 050 | 050 | 050 |29

) NHER ©@

URM: KXMC Wardens GREEN version
MHER Flan Assessor version 6.1,
Page 1 SAP wiersion 5.9
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3. Heat Iosses and heat loss parameter

Element Gross Openings Met area U-valug An UWSK w-valug, A,
area, m* m? A, mt W/ mTK kfm K kiIfK
Window [[1205 | x| 133 |«[ 185 (27}
Door [ 189 |« oo |=] ooo | (28]
Party wall [wem | x| ooo |=[ oop | {32]
External wall [ 2825 |«[ 018 |=[ 508 | [29a)
Total area of external elements FA, m? (31]
Fabric heat loss, W/K = 514 x U} [26)...(30) # {32) = EE]
Heat capacity Cm = 5[4 xx] [28)...[30] + [32) + [32a]...(32¢] = (34
Therrnal mass pararmeter {TMP) in kI /m7K [55)
Thermal bridges: F(L x W) calculated using Appendix K [36)
Total fabric heat lpss 133) + (368) = 1371
Jan Feb Mlar Apr Blay Jun Jul Aug Sep Oct Mov Dec
Vantilation heat less calculated monthly .33 x (25)m x {5}
[(367s | 3675 [ 3675 | 3675 | 3675 | 3675 | 36.75 | 3675 | 3675 | 3675 | 3675 | 3675 |28

Heat transfer coefficient, WK (37)m + (38)m
[ 6342 | 6342 | 634z | 6342 | 6342 | 6342 | 6342 | 6342 | 6342 | 6342 | 6342 | e3az |

Average = 3[30]1..12/12 = 35)

Heat loss parameter (HLP), WimTK (39)m = (4]

[[am1 Jonn [ oma Joma | ann | an o071 [ o7t [ oenn [ on [ o [ on

Average = F[40)1...12/12 = {a0

Murmber of days in month (Table 1a)
[ 3100 T 2800 [ 3100 [ 3000 | 3100 [ 3000 [ 3100 [ 3200 [ 30.00 [ 3100 | 3000 [ 3100 | (4o

4. Water heating energy requirement

Assumed ooeupancy, N

{42]
Annual average hot water usage in litras per day Vd,average = (25 x N} + 38 {43)
Jan Feb Mar Apr May Jun Jul Aug Sep Qict

Hot water usage in litres per day for each month Wd,m = factor from Table 1c = {43)
[ 10589 | 10204 | 9819 [ o434 | o049 | 3654 | 8664 | 9049 | o434 | 9219 | 10204 | 10589 |

E44)1..12= 1155.16 {44}

g

Energy content of hot water used = 4.18 x vd,m % nm x Tr,/3600 kWh/month [see Tables 1b, 1c 1d}
[15703 | 13734 | 14172 [ 12356 | 11856 | 10231 | @¢80 [ 10879 | 11008 | 12829 | 14004 | 15208 |
THE)L..42 =

{45}
Distribution loss .15 x [45)m
[ 2355 | 2080 | 7126 | 1853 [ 1778 | 1535 | 1022 [ 1632 [ 1651 | 1924 | ;o | 2081 | (a8}

Starage volume (litres) including any solar or WWHRS storage within same vessel {47

Water storage |oss:

a) if manufacturer’s deckared loss factor is known (kKWh/day) 1.56 [EE]
Temperature factor from Table Zb {43]
Encigy bost from water storage (kWh/day] (98] = (49] 50

Enter (50] or {54} in [55) 55

Water storage boss calculated for each month (35] % (41jm

261 | 2350 | 2601 [ 2527 | 2611 [ 2527 [ 2611 [ 2611 [ 2527 | w611 | 2527 | 2611 |56
If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [[47) - Vs] = (47), else (56}

[(2601 [ 2350 | 2601 [ 2527 | 26m [ 2527 [ 2611 [ 2611 [ 2527 | 2611 | 2527 | 2611 |(57)
Primary circuit loss for each month from Table 3

LIRM: KXMC Wardens GREEN version
NH ER MHER: Plan Assessor version 6.1,
Page 2 SAP version 9.9
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[ 000 | ooo | ooo | ooo | ooo | ooo | ooo | ooo | o000 | ooo | ooo | ood | s
Combi loss for each month from Table 3a, 3b or 3c

{000 [ ooo | ooo [ ooo [ ooo [ ooe | ooo | ooo | coe | ooo | o00 | oo |6l
Total heat required for water heating calculated Tor each menth 0,85 x (45)m + [46)m + {57}m + (59)m + [61)m

[[183.15 [ 16093 | 167.84 | 14883 | 14467 | 12758 | 120092 | 13490 | 13536 | 15441 | 165.31 | 17849 | [62)
Solar DHW input calculated using Appendix G or Appendix H

[ 000 [ owo | ooo [ ooo | ooo | ooo | ooo | oo0 | oo0 | ooo | ooo | om0 |is3
Output frem water heater for each manth (KWh/manth) [62)m + [63)m

[[18315 | 16083 | 16784 | 14883 [ 14467 | 127568 | 12092 | 134.90 | 13536 | 154.41 | 16531 | 17819 |

il64)1..12 = 182208 164)

Heat gains from water heating (kWh/month) 0.25 = [0.85 = (45/m + (61)m] + 0.8 = [[46)m + (S7)m + [(S3)m]
[ szt | as67 | 4712 | 4108 | 3042 | za0r | 3152 | 3637 | 3660 | 42.66 | 4656 | 50.57 |55

5. Internal gains

Jan Fel Mar Apr May Jun Jul Aug Sep Oct Nov Dec

tetabolic gains (Table 5)

[[156.79 | 156.79 | 15679 | 15679 | 156.79 | 15679 | 156,79 | 156.79 | 156.79 | 156.79 | 156.79 | 156.79 | {56}
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5

[ 5843 | 5100 | 4221 | 3195 | 2389 | 2006 | 2179 [ 2832 | 3sm | as27 [ sea3s | eoos |psn)
Appliance gains [calculated in Appendix L, equation L13 or L13a), also see Table 5

[[358.35 | 35602 | 3s876 | 325,02 [ 20413 | 280.73 | 26509 | 261.42 | 270.68 | 20041 | 31531 | 33871 | (s
Cooking gains (calculated in Appendic L, equation L15 or L15a), also see Table 5

[ 5326 | s320 | s329 | s3zo | s320 | 5329 | 53.29 | 5329 | 53.29 | 53.29 | 53.29 | s53.29 |i69l
Pump and fan gains |Table 5a)

[ 000 [ ooo [ ooo [ ooo [ aoo [ ooo [ coo [ aoo | eoo [ eoo | o0oo [ ooo |

Losses e.g. evaporation (Table 5)

[-10453 | -100.53 | 10053 | -108.53 | -104.53 | -104.53 | -104.53 | -104.53 | -104.53 | -104.53 | -104.53 | -104.53 | [71)
Water heating gains (Tabbe 5)

[ 7008 | 6796 | 63234 | s7v6 | sama | arzs [ az37 | es62 | 5084 | 5734 | 6467 | 6796 | (72
Total internal gains (66)m + (&7 )m + (68]m + (63)m + {70hm + (F)m + |72}m

[ see51 | sB343 [ 55986 | 52360 | 48656 | 45368 | 43481 | 443.91 | 465.09 | 50157 | 54187 | 57229 |73

6. 5olar gains

Access factar Area solar flux g FF Gains
Table 6d mt wim® specific data specific data w
or Tabla Eb or Table 6c
SouthWest [ o077 |x| 340 |x[ 367 Ixosx| o083 x| o080 |=| 438 |
MorthEast [ osa x| 765 |x[ 1128 Jxogx| o063 |ax[ o080 |=] 214 |im

Solar gaing in watts F74)m...[B2)m
[ 6a8a | 11746 [ 17037 [ 25351 [ 31240 | 32279 | 30598 | z6006 | 20472 | 13985 | 7804 [ sess | (u3;
Total gains - Internal and selar (73)m + (83}m

[ 65335 | 70089 | 720,23 [ 77711 [ 799.05 | 77648 | 74078 | 70297 | ee0.82 | 636.42 | s2081 [ s26.85 |ima)

7. Mean internal termperature L'h eating season)

Termperature during heating periods in the living area from Table 9, Th1{°C) {as]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Now Dac
Utilisation facter for gains for living area nlm (see Table Sa)

[[pgs [ oos [ oos [ oas | o072 | 052 | o038 | o041 [ oss | ogo [ aee | oos ]iss
Mean internal termp of living area T1 {steps 3 ta 7 in Takble 9¢)

e UAN: EXMC Wardens GREEN version
N H ER MHER Flan Assessor version 8.1.
Page 3 SAP varsion 9.9
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[ 2100 [ 2100 [ 2100 [ 2100 | 2noo | 2100 | 2100 | 2000 | 2000 | 2100 | 2100 | 2100 |27}
Temperature dufing heating periods in the rest of dwelling fram Table 9, Th2("C}

[ 2033 | 2033 [ 2083 [ 2033 | 20233 | 2033 | 2033 | 20.33 | 2033 | 2033 | 2033 | o033 | iaa)
Utilisation factor for gains for rest of dwelling na,m

[ nss | 038 [ 084 | o085 | oar | 047 | oz
Mean internal temperature in the rest of dwelling T2 {follow steps 3 to 7 in Table S¢)

[[2033 [ 2033 | 20033 | 2033 | 2033 | 2033 | 2033 | 2033 | 2033 | 2033 | 2033 | 2033 |s0)
Living area fractien Living area + [d) = 193}
Maan internal temperature for the whole dwelling fLA x T1 #(1 - fLA} = T2

[ 2058 | 2058 | 2058 [ 2058 | 2058 | 2058 | 2058 | 30.58 | 2058 | 2058 | 058 | w058 | 5%
Apply adjustment to the mean internal termperature from Table 4e where appropriate

[ 2058 [ 2058 | 2058 [ 208 [ 2058 | 2058 | 2058 | 2058 | 2058 | 2058 | 2058 | 2058 | (93)

035 | 050 | 087 | 0e7 | nee |(Ey

&, Spaca heating requirement

Jan Feb Mar Apr May Jun il hug Sep Det Mav Dac

Utilisation factor for gains, nm

[ oo [ oo | nes | o8 | 069 | 043 | 034 | 038 | el | o088 | 097 | 099 |54
Useful gaing, nrGm, W |[2d)m 1 (B4pm

[ 64545 | sas11 | 70069 | 66855 | 55060 | 37849 | 25250 | 265.13 | 40696 | 560.09 | 60433 | 62L75 | (3%
Monthly average extemal temperature from Table U1

[ 430 | a00 | sso | so0 | 1170 | 1460 | 1660 | 1640 | 140 | 1060 | 710 | 420 (o6
Haat loss rate for mean internal termpesature, Len, W [[39)m « [(93}m - (96]m]

[1032.62 | 994.57 [ 89310 | 7a0.80 | 56331 | 379.39 [ 25255 | 265.24 | 41110 | 633.07 | 855.04 | 103896 | j97]
Space heating requirernent, kWh/month 0.024 » [{97)m - (95]m] ® {41 |m

(28805 [ 20795 [ 14335 | 5209 | 945 | ooo | ooo | ooo | ooo | s430 | 18051 | 310.78 |

5(o8)1.5,10..12= | 124628 | [98)
Space heating requirement kKWh/m?/year (38} = () 125)

Ba, Energy requirements - individual heating systems including micro-CHP

Space heating

Fraction of space heat from secondary/supplementary system [table 11) (2011
Fraction of space heat from main system|s) 1-{201} = [202]
Fraction of space heat from main system 2 [202)
Fraction of tatal space heat from main system 1 (202) x [1- (203)] = (z04)
Fraction of total space heat from main systerm 2 1202w (203] = [205)
Efficiency of main system 1 (%) [208)

Jan Feb Idar Apt May Jun Jul AU Sep Oct HNov Dec
Space heating fuel [main system 1), kWh/manth
[ 9642 [ 6961 [ 4792 | 1784 | 316 | o000 | 000 | 000 | o000 | 1818 | 6043 | 104.03 |

F211)1..5, 10..12 » {211}

Water heating
Efficiency of water heater

[[22063 | 2200 | 22060 [ 22060 | 22060 | 22069 | 22069 | 22060 | 220.65 | 22063 | 220.69 | 22069 | (217
Water heating fuel, KWh/maonth

[ Bzog | 7252 | 7605 | 6744 | 6556 | 5781 [ 5479 [ 6113 | 6133 | eser | 7a81 | sora |

3(2192)1..12 = i219)
Annual totals
Space heating fusl - rmain system 1 41719

URN: KXMC Wardens GREEN version
N H ER NHER Flan Assessor varsion 6,1,
Page 4 SAR version 8.9
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Water heating fuel ~ #25.65

Electricity for purnpg, fans and electric keep-hot [Table 44]

mechanical ventilation fans - balanced, extract or positive input from cutside E‘ [230a]
Tenal elesteicity for the abeve, kWh/year {231)
Elactricity for lighting {appandix L) {233)
Total delivered energy for all uses {211)..4221) » (231] + (232)..(2370) = [ 180032 | 1238

10a. Fuel costs -individual heating syiterms including micra-CHP

Fuel Fuel price Fugl
KWh /year cost £/ year
Space heating - main system 1 % x0.01= {2440}
Water heating * x0.01= {247)
Pumps and fans » x0.01= [ 24%)
Electricity for lighting x %008 = {250
Additional standing charges (251}
Tatal energy cost (240)...(242) + (245)...254) = (255)

11a. 5AF rating « individual heating systems including micro-CHP

Energy cost deflator [Table 12) {256)
Energy cost factor {ECF) 1257
SAP value
SAP rating {section 13) [258)
$AP band
12a. CO; &m wvidual heating systems including micra-CHP
Energy Emission factar Ernissions
kWh/year kg CO/kWh kg COyfynar

Space heating - main system 1 417.19 ¥ [osz | - 1261}
Water heating 835,55 x - 254]
Space and water heating (261} # (262) + (263) + [264] = {265)
Pumps and fans 144.73 ¥ [ osz | . (267)
Electricity far lighting 412,76 X = m (268
Total €0y, kgiyear [265)..(271) = (272]

Dwelling C0; emesshon rate [272) +[4) = 1049 (273]
El value 9166
El rating [section 14} (274)

El band

13a. Primary energy - individual heating systems including micro-CHP

Energy Primary factor Primary Energy
kWh,/year kWhyear
Spic heatig - man syt , - [Camew e
Water heating X = i262)
Space and water heating (261) +{262) + {263} + [264) = [2685)
Electricity for lighting x s (268)
Primary enesgy kWh/year ]
Dwelling primary enengy rate kwh/ma2/year 1273}

LIAN: KXMC Wardens GREEN varsion
N H ER MHER Plan Asséssor version 6.1,
Page 5 SAP version 9.9
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L1A 2013 - Regulations Compliance Report

Design - Draft

This design draft subrmission provides evidence towards compliance with Part L of the Building Regulations, in accordance with Appendix C of AD L1A, It has
been carried out using Approved SAP software, It has been prepared from plans and specifications and may not reflect the "as built” property. This report
covers only ivems included within the SAPF and is not a complete report of regulations cormpliance.

ASLEtLor name Mr Peter Mitchell Assassor number 3635
Clisnt Last modified 20/08/2015
Address £3.2 King's Cross Methodist Church, London

Check Evidence Produced by OK?

Criterion 1: predicted carbon dioxide emission from proposed dwelling does not exceed the target

TER {kg COy/m?.a)

DER for dwelling as designed (kg
Coyfmta)

Ara emissions from dwelling as
designad less than or equal to the
target?

15 the fabric energy efficiency of

the dwellling as designed less than

or equal to the target?

Fuel = NSa
Fuel factor = 1.55
TER = 29.88

DER = 19.32

DER 19.32 < TER 29.88

DFEE 43.85 < TFEE 50,54

Bgrthorised SAP AsSessor

Authorised SAP Assessor

Authorised SAP Assessor  Passed

Authorised SAP Assessor  Passed

Criterion 2: the performance of the building fabric and the heating, hot water and fixed lighting systems should be no worse than the design limits

Fabric U-values

Are all U-values better than the
design limits in Table 27

Therrmal bridging

How has the loss from tharmal
bridges been calculated?

Heating and hot water systems

Does the efficiency of the heating
systems meet the minimum value
set oul in the Domestic Heating
Compliance Guide?

Does the insulation of the hot

water cylinder meet the standards

set out in the Domestic Heating
Compliance Guida?

Do controls meet the minimum
controls provision set out in the
Domestic Heating Compliance
Guide?

Element Weighted average Highest

wall (.18 fmax 0.30)  0.18 [max 0.70}
Party wall 0,00 {max 0.20]  Nf&

Floor {na floor)

Ronf 0.13 {max 0.20] 013 [max 0.35}
Dpeninp 1.31 {max 2.00] 1.40 [ma.t 3.30}

Thermal bridging calculated from linear thermal transmittanc es for each
junction

hain heating system:

Heat pump - wet system from database,
Electricity

MIBE F370

Secondary heating system: None
Mo hot water cylindar

Space heating control:
Time and ternperature zona control - phembing circuit

Hot water control:
Mo hat water cylinder
Bailer interlock [main system 1)

Authorised SAP Assessor  Passed

Authorised SAP Assassar

Authorised SAF Assessor

Authaorised SAP Assessar

Authorised 5AP Assessor  Passed

) NHER

Pags1af2

URN: EXMC R3-2 GREEN version
NHER Flan Assessor version 6.1,
SAP varsion 9.9
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Check

Fined Internal lighting

Evidence

Does fiwed internal lighting comply Schedule of installed fixed internal lighting

with paragraphs 42 to 447

Standard lights =0
Low energy lights =1

Percentage of low energy lights = 100%
Minimum = 75 %

Criterian 3: the dwelling has appropriate passive control measures to limit solar gains

Does the dwelling have a
strang tendency te high
summertime temperatures?

Oerheating risk (June) = Not significant

Owerheating risk (July] = Slight

Crverhiating risk (August) = Slight

Region = Thames

Thermal mass parameter = 250,00

Wentilation rate in hot weather = 3,00 ach
Blinds/curtains = Light-coloured curtain or roller blind

Criterion 4: the performance of the dwelling, as designed, is consistent with the DER

Design air permaability
(m*f{h.m? at 50Pa)

mechanical ventilation system
specific fan power [SFE}

Hawe the key featuras of the

design been incluged (or bettered)

in practice?

Design air permeability = 4.00
Max air permeabllivy = 10,00

Mechanical extract ventilaton:
SFP = 0GB W litre/sec)
Max SFP = 0.7 W/(litre/sec)

Thes fallawing party walls have a U-value less than 0.2W)'m?K:
= Wall party (0.00)

The following cpenings have a U-valug less than 1.2W/m?K:
+ Salid door reference 6 (1.00)

Produced by QK7

Authonsed SAP Assessor  Passed

Authorised SAP fssessar  Passed

Authorised SAP Assessor  Passed

Authotised SAP Assessor Passed

Authorised 5AP Assessor

hpzn{z

URN: KXhC R3-2 GREEN version
MHER Plan Assessor wersion 6.1
SAPverikan 9.9
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SAP Worksheet
Design - Draft '

This design submission has been carried out using Approved 5AP software. It has been prepared frorn plans and specifications and may not reflect the
proparty as constructed,

As5es50f RAME dr Peter Mitchall Assessar number 35835

Clignt Last modified 20/08/2015

Address R3.2 King's Cress Methadist Church, London

1. Overall dwelling dimensions

Area (m?) Avarage storey Valume {m")
height (m]

Lowest arcupied e {7a) = 145,16 (Za}
Total floar area (13} + (16} + {1c} # [16)...{1n) = )

(33} + (36} + (3] + (3dl)..13n] = (5)

m* per hour

Dwelling volume

Mumber of chimneys
Mumber of open flues
Mumber of intermittent fans
Number of passive vents
Number of flueless gas fires

jga)+(6bl+ (Fal+ (Tol+ (= [0 | =isl=

if @ pressurisation test has been corred out or is intended, proceed ta (17}, atherwise continue from (9 to (16)

Infiltration due to chimneys, flees, fans, PSYs

&ir permeability value, 950, expressed in cubic metres par hour per square metre of envelope area
If based on air permeability value, then {18) = [{17) + 20] + (8), otherwise (18} = (16)

Number of sides on which the dwelling is sheltered

1-[0.075x [19)] = 0.78 [20)

neyx(zo=[___0is |12

Shelter factar
Infiltration rate inconporating shelter factor
Infiltration rate madified for monthly wind spead:
lan Feb Pelar Apr May Jun Jul Aug Sep Oct MNow Dec

manthly average wind speed from Table U2

[ sa0 | 500 | a0 | 440 | 430 | 380 | 380 | 270 | ao0 | 430 [ as0 [ am
wind factor (22)m + 4

[128 | 125 | 123 | 110 | 108 | o085 | oos | o33 [ 1o0 [ 108 | 113 | 118 | (229)
Adijusted infilrration rate [allowing for shelter and wind factar) (21] x {22a)m

[0 [ 018 | 019 | 017 | 017 | 015 | oas | o1 | 016 [ 017 [ 017 [ 018 Jizzw
Calculate effective air change rate for the applicable case:

122]

If mechanical ventilation: air change rate through system (23a)

if balanced with heat recovery: efficiency in % allowing for in-use factor from Table 4h N2 {23c)
¢} whole house extract ventilation or positive input ventilation from outside
(o5 | 0s7 | 057 | 057 | 057 | o057 | 057 | os7 | o057 [ 057 | os7 | 057 |i24a
Effective air change rate - enter (24a) or (24b) or (24c] or (24d] in [25)
(057 ] o057 | o057 | o057 | o057 | os7 | o057 | o057 | os7 | os7 [ 057 | 057|128

O nuer @ B

LIRM: KXMC R3-2 GREEM version
MHER Plan Assessor version 6.1,
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3. Heat Iosses and heat loss parameter,

Elemaent Gross Openings Het area U-value AxUW/K w-walue, Bxw,
area, m® m* &, mt wWim'K kifm* K kK
Window 67a |« 133 |=[ 83 | (27
Door 18 |« o0 |=[ 189 | (25|
External wall [z J«[oag |=[ 38 | {23a)
Party wall [sta0 |«[ ooo ]=[ ooo | (32}
Roof [Gzan ]« o1z ]-[Tes1 ] (30)
Total area of external elements T4, m? [31)
Fabric heat loss, Wk = 5(A = U] (Z6)...[30) + {32) = (33)
Heat capacity Cm = F|A x k) [ZB)...130) + (32] + [32a)..{32e) = MA [34)
Tharmal mass parameter [TMP) in kim?K {351
Thermal bridgas: FiL x W] calculated using Appendix K (36]
Total fabric heat koss (33) +[36) = {37
Jan Feb Mar Apr May Jun Jul AUE Sep Oct MNow Dec

ventilation heat loss calculated monthly 0.33 « [25)m = [5)

[ 2759 | 2759 | 2759 | 2753 | 2750 | 2759 | 2759 | 2759 | 2750 [ 27.58 [ 2750 [ 2758 |3
Heat transfer coefficient, W/K {37}m « (38)m

[s567 | ss67 | 55.67 | 5567 | S5.67 | 5567 | 5567 | 5567 | 5567 [ sse7 | s567 | 5857 |

Avarage = T{3911..12/12 = 55.67 133)

Heat loss parameter (HLPL, W/mK (39)m = {4}
a0 | =0 | 110 | 110 | 110 | 1w [ 130 | 130 [ ta0 [ 210 [ 110 | 110 ]
Average = 7140111212 = L.10 (am)

Number of days in manth [Table 1a)
[ 3100 | 2800 | 3100 | 3000 | 3100 | 3000 | 3100 | 3100 | 3000 | 3100 [ 2000 [ 3100 |iao

4. Water heating energy réquirament

[——
Annual average hot water usage in litres per day Vd,average = (25 x M) + 36 (a3}
lan Feb Mar Apr May lun Jul Aup Sep Oct Nov Det

Hot water usage in litres per day for each month d,m = factor from Table 1oy {43
[B208 | 7910 | 7611 | 7343 | 7044 | 6746 | 6716 | 7034 | 733 [ 7611 | 7010 [ &ros

Sl441L.. 12+ )

Energy content of hot water used = 4.18 x Vd,m x nm x Tm/3600 kWh/manth {see Tables 1b, 1c 1d)
[12172 | 10646 | 10986 | 9578 | 9190 | 7030 | 7349 | sa3a [ 8533 | 9045 [ 10856 | 11788 |

sies)1. 2= fas)

Distribution koss 0.15 x [45)m

[1826 | 1597 | 1648 | 1437 | 1379 | 1190 | 1102 | 1265 | 1280 [ 1431 | 1628 | 1768 |{46)

storage volume (itres) including any solar ar WWHRS storage within same vessel 1471

Water storage loss:

a) If manufacturer's declared lass factor is known {kWh/day) [48)
Temperature factor from Table 2k [49)
Energy lost from water storage [KWh/day) (48) x [49) 150)

Enter (50) or (54] in (55) (5]

Water storage loss caloulated for each month (55] % (81]m
2611 | 2359 | 2611 | 2527 | 2611 | 2527 | 2611 | 2611 | 2527 [ 2601 | 2527 | 2611 |iss)
¥ tha vessel contains dedicated solar storage or dedicated WWHRS (S6)m x [[47) - Vs] + {47}, else (56)
[26m | 2359 | 2641 | 2527 | 261 | 3527 | 2611 | 26a1 | 2527 | 2611 | 2527 [ 3811 |57

URM: KXMC R3-2 GREEN wersion
N H ER MHER Plan Assessor versian 6.1,
Fage 2 SAP version 9.9
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Primary circuit 1055 for each month from Table 3

oo | ooo | oo0 | ooo | ooo | oo | ooo | 000 | 000 | ooo | ooo | ooo |59
Cornbi loss for each month from Table 3a, 3bor 2c

[ooo | ooo | o000 | 000 | o000 | ooo | ooo | 000 | ooo | ooo | ooo | ooo [y
Total heat required for water heating cakculated for each manth 0.85 x [(45)m + [4B)m = (57]m + (59)0m + [61)m

[147.8% | 13005 | 13597 | 12105 | 11801 | 10458 | 99.60 | 110.04 | 110.61 | 12556 | 133.83 | 144.00 | [62)

salar DHW input cakulated using Appendix G or Agpendix H

oo | ooo | ooo | ooo | 000 | oo | ooo | 000 | ooe | oo | oo | 000 |63
Output from water heater for each month (kWh/manth) (621m + (63)m

[147.2+ | 13005 | 13587 | 12105 | 11801 | 10458 | 99.60 | 110.84 | 11061 | 13556 | 133.83 | 1400 |

Heanz-

Heat gains from water heating [kWh/month) 0.25 = [0.85 = (45]m + (61)m] + 0.8 = [{46]m + [57)m + [58)m]
[a047 | 3540 | 3653 | 3185 | 30.56 | 2637 | 2443 | 2804 | 2837 [ 3307 | 3609 | 3320 Jrsst

Jan Feb Mar Apr May Jun Jul Aug Sep Oct New Dec

Matabolic gains [Tabbe 5)

(10211 | 10211 | 10211 | w0za1 | 10211 | 10211 | 1ozar | 10211 | 10241 | foza1 | w21 | 10241 |66}
Lighting gains [calculated in Appendix L, equation L9 or L3a), also see Table 5

[ 355z | 3155 | 2566 | 1943 | 1452 | 1226 | 1325 | 17.22 | 2341 | 2934 | 3425 | 3651 [(6%)
Appliance gains (calculated in Appendix L, equathon L13 or L133), alse see Table 5

(2130 | 22360 | 21781 | 20545 | 1easa | 17532 | 16556 | 16326 | 169.05 | 181.37 | 19692 [ 21154 | (sl
Cooking gains [calcutated in Appendix L, equation L15 or L15a), also see Table &

[#ra1 | 4591 | 4691 | 4691 | 4691 | 4691 | 4591 | 4631 | a6o1 | 4681 | 4651 | 4681 | (a9)
Purmp and fan gains {Table 5a)

(oo | oo | ooo | oo | ooo | ooo | ooo | ooo [ ooo | ono [ oo | ooo |70
Losses 18, evaporathon (Table 5)

[ %808 | G408 | 6a0e | 6608 | -68.08 | 6808 | 6B.08 | -680B | 6608 | 6604 | 608 | 6808 | (71
Water heating gains (Table 5)

[ Saa0 | 5268 | 49.10 | 44.23 | 4107 | 3662 | 3284 | 3769 | 3941 | 4444 | 5013 | s2eg |72
Total internal gains [BB)m + (57)m + [BB)m + [B3)m + (70jm + (71}m + (72]m

(39218 | 38678 | 373.52 | 350.10 | 326.48 | 305.16 | 292.60 | 299.12 | 31252 | 336.11 | 362.25 | 38168 |(73)

Acoess factor Arca Solar flux B FF Gainsg
Table 6d m* wim® specific data specific data W
or Table 6b or Table 6c
MarthEast [ o7 |«[ 351 |«[ 1128 Jno9x[ o063 |x[ o080 |-[ 1383 [(7s
NorthEast [ ose |»[ 143 || 1128 [x09x x[_ 080 |=[_ 3985 ]

Southwest [ osa |x[ 180 |« 3679 |x03x[_oes |x[ o080 |=[ 1622 |(m
Salar gaing in weatts F{M4)m.. [B2}m

[3a01 | 6343 | 103.03 | 15395 | 19645 | 20559 | 19382 | 160.50 | 12041 | 7478 [ 4181 | 2841 | a1
Total gains - internal and solar [73)m + (3)m

[92618 | #5261 | a765s | 504.06 | 52254 | 51075 | asea2 | 459.62 | 43293 [ a10.88 [ aos0s [ a10.09 | a4

7. Mean Inteenal temperature [heating season)
Temperature during heating pariods in the living area from Table 3, Th1['C) 185)

lan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains for living area nl,m (see Table 9a)

LIRM: EXMC R3-2 GREEN version
N H ER MHER Plan Assessor version 6.1.
Page 3 SAF varsion 9.9
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[ bos | oo | vor | 083 | o83 | 066 | 050 | 054 | 078 | 082 | 0o | oo |z
Mean internal temp of living area T1 (steps 3 to 7 in Table 9e)

[zio0 | 2100 | 2100 | 2100 | 2100 | 2100 | 2100 | z1.00 | 2100 | 2100 | 7100 | 2100 | (&%)
Ternperature during heating periods in the rest of dwelling from Table 9, Th2{"C)

[z000 | 2000 | 2000 | 2000 | 2000 | 2000 | 2000 | z0.00 | 2000 | 20.00 | 2000 | 2000 | (&5
Utilisation Factor for gains for rest of dwelling n2.m

[0a9 | 088 | 086 | 051 | 678 | 057 | 038 | 043 | o071 | 092 | 098 | 089 |(89)
mean internal ternperature in the rest of dwelling T2 {follow staps 3 to 7 in Table 9|

2000 | 7000 | 2000 | 2000 | 2000 | 2000 | 2000 | 20.00 | 2000 | 2000 | 2000 [ 2000 | (30
Living area fraction Living area £ (4] = (92}
Mean internal temperature for the whole dwelling fLAx T1+{1 - fLa) x T2

[ 2042 | 2042 | 2044 | 2004 | 2044 | 2044 | 2044 | 208 | @044 | 2044 | 2044 | 2044 |(92)

Apply adjustment to the mean internal temperature from Table de where appropriate

[[2044 | 2043 | 2044 | 2044 | 2044 | 2044 | 2044 | z04a | 2044 | 2044 | 2044 [ 2094 |(93)

8. Space heating require

lan Feb Mar Apr May Jun Jul AUE Sep Oct Mow Dec

Utilisation factor for gains, nm

[

[nes | 098 | 037 | 082 | 08L | 061 | 044 | 048 | 074 | 093 [ o0ss | 099 |4
Useful gains, nmam, W (34)m x (84)m

[a21.48 | 44501 | 461,15 | 46346 | 42203 | 31326 | 21233 | 222.30 | 32164 | 38318 | 38607 | 40637 |(93)
Monthly average external temperature from Table U1

[ 230 | 490 | 650 | 890 | 1170 | 1460 | 1660 | 1640 | 140 | 1060 | 710 | azo |(98
Heat boss rate for mean internal termperature, L, W [[38)m « [[$3)m - {96}m]

[898.74 | 88530 | 776.27 | 64267 | 4BGED | 32537 | 214.03 | 225.17 | 35320 | 548.04 | 74287 | 90431 |(57)
Space heating requirernent, kWh/month 0,024 x [(97)m - (95)m] = (21)m

[355.08 | 292.46 | 23442 | 12831 | 4819 | oo0 | 000 | 000 | 000 | 12265 | 24970 | 37047 |

${98}1..5, 10...12 = 1791.29 (a8}

Space heating requirernent kwhy/m?fyear (98} = 4] 199}
9a. Energy requirements - Indhvidual heating systems including micro-CHP

Space heating

Fraction of space heat from secondary/supplementary system (table 11] {201}
Fraction of space heat from main systemis) 1-(201} = 202}
Fraction of space heat from main system 2 [202)
Fraction of tetal space heat from main systerm 1 {202} % [1- (203)] = 1 204)
Fraction of total space heat fram main system 2 [202) x (203) = [205)
Efficiency of main system 1 (%] [206)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Mow Dec
Space heating fuel (main system 1), kiWh/month
[12367 [ 9838 | B164 | 4469 | 1678 | 000 pbo | 000 | 000 | 4272 | 8697 | 12903 |

3(211)1..5,10..12 = 62387 [211)

Water heating
Efficiency of water heatar

(22069 | 220.69 | 22069 | 220.69 | 22063 | 220.69 | 22069 | 220.69 | 220069 | 22069 | 22069 [ 220.69 | (217)
‘Water heating fuel, kWh/month

[ 663 | 5843 | 616l | 5485 | 5348 | 4739 | 4513 | soo4 | soiz | 5690 | e0.6¢ | 6525 |

5(219a)1..12 = (219)

URN: KXMC R3-2 GREEN version
N H ER MHER Plan Assessor version 6.1,
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Annual tatals
space heating fuel - main systerm 1
Water heating fuel
Electricity for pumps, fans and slactric keep-hot {Table 2f)

mechanical ventilation fans - balanced, extract or positive input from outside [230a]
Total electricity for the above, kWhyyear (231)
Flectricity fr lighting (Appendax L] (232)
Total deliverad energy for al uses (211). 4221) + (231) + (232) (237} = {238)

104 Fuel costs - Individual heating systems including micro-CHR
Fuel Fual price Fuel
kWhfyear cost £ fyear

Space heating - main system 1 El 13.19 =001 = [240)

Water heating 67133 x 13.19 x001= [247]
Pumps and fans 12738 x 13.19 x001= (249)
Electricity for lighting 25085 X 1219 #0.01+ {250
Additional standing charges f251]
Total energy cost (240)...(242] + [245]..{254] = (255

11a, SAP rating - individual heating systems including micro-CHE
Erergy cost deflator (Table 12) §236)
Energy cost factor (ECF) 1250
SAP rating [section 13) {258)
S4P band

12a, CO; emissions - individual heating systems including micro-CHP

Energy Emission factor Emissions
KWih/fyear kg CO2/kWh kg COfyear
5pace heating - main systerm 1 A = {281}
Water heating x . [264]
Space and water heating (261) + (262) + (263] + (264) = (285)
Pumps and fans * = (267}

Electricity for lighting x = {268)
Total CO;, kgyear (265}..1271)= {272}
Dwelling CO; emission rate [272) + (4) = {273)
El valug
EI rating [section 14) {37a)
El band

13a. Primary energy - individual heating systems including micro-CHP

Enargy Primary factor Primary Energy
kwhyfyear KWh/year

Space heating - main system 1 £2387 O T T 191529 (261)
Water heating 67133 x YT = 06100 | i264)
(261) + (262] + (263) + (269} = [__3976.08 | (265

Space and water heating

Pumps and fans 127.18 H = 1267}
Electricity for lighting ¥ = 1268}
Primary energy kWh/year {272)
Dwelling prirtary energy rae KWhma/ear [273)

: WIRM: KXMC A2-2 GREEN versian
NH ER NHER Plan Assessor version 6.1
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