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1. EXECUTIVE SUMMARY

This Energy Statement has been prepared for the proposed mixed use development at 101 Camley
Street, London. This document forms part of a series of documents issued in support of the planning
application to the London Borough of Camden for 101 Camley Street London. This document shall be
read in conjunction with all related information submitted for the application. This document relates
to the energy use and carbon emissions reduction required under Local, regional and national policy.

Policy and guidance includes:

The London Plan 2011 (Draft Further Alterations to the London Plan 2014)

The Mayor’s Supplementary Planning Guidance — Revised Sustainable design and Construction
(2014)

UK National sustainable development policy

Camden Council’s Core Strategy (2010)

Camden Council’s Development Policies (2010-2015)

Planning Guidance 3 — Sustainability (April 2011)

The proposed development has been assessed and a site wide energy strategy produced in
accordance with the Mayor’s Energy Hierarchy:

1. Belean: minimise energy use
2. Be clean: supply energy efficiently
3. Be green: use of renewable energy

The methodology detailed herein is In accordance with the Greater London Authority guidance
which states that applications received by the Mayor before the 6 July 2014 may demonstrate
compliance with the 40% reduction target beyond 2010 Building Regulations.

This document demonstrates that the London Borough of Camden Planning policies relevant to
sustainable energy have been addressed in a structured and comprehensive manner by the
proposals in the Planning Application.

The energy strategy demonstrates that regulated carbon dioxide emissions for the proposed scheme
have been reduced by more than 40% over Part L 2010 compliant baseline requirements by
maximising the contribution of each step of the energy hierarchy.

A CHP (combined heat and power unit) will be specified to meet the minimised energy demand plus
a combination of heat pump and photovoltaic array that will meet a significant amount of both the
residential and commercial energy and thermal requirements of the development.

Be lean:

Improved building fabric, better than the limiting standards of the Building Regulations
Ventilation systems with low specific fan powers, including EC motors on the fan coil units
High efficiency boilers

Low energy lighting and, where appropriate, automatic lighting control systems

e Measures to reduce the space cooling demand

140904-2601-6- EN Statement-DV 5 Issue: 04 SEP 2014
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These energy efficiency measures result in the building’s carbon emissions being 11.87%better than
the Building Regulations 2010 target emissions rate.

Be clean: By optimising the CHP selection to ensure efficient running. The CHP has been selected to
meet approx. 60% of the domestic hot water and space heating load of both the residential and
employment units. The CHP will also generate electricity which will be fully utilised by the onsite
demand reducing the overall consumption on the utilities infrastructure required. As the electricity
generated will only meet a proportion of the site demand no electricity will be exported back to the
grid.

The carbon emissions reductions from the ‘be clean’ stage are an additional 28.28% reduction.

Be green: an assessment has been carried out of current low and zero carbon technologies. The
most suitable options are photovoltaic panel arrays to supplement the CHP energy provision and use
of heat pumps to contribute to the cooling demand for the proposed business units. The PV array
will be approx. 110-350m?2. The heat pump selection will be based on approx. 25kW

The carbon emissions reductions from the ‘be green’ stage are an additional 10.12%.

The total reduction in regulated carbon emissions for the proposed development will be over 40%
over the Part L 2010 compliant baseline values.

1.1. SITE BACKGROUND

This Energy Statement sets out the methodology used in assessing the proposed development and
an assessment of the predicted energy targets and renewable proposals to support the planning
application for the proposed mixed use redevelopment (employment and residential) at 101 Camley
Street, London.

The site is currently being used as a warehouse and delivery depot by DPD, but the company are
relocating to larger premises in the Kentish Town Industrial Estate.

It is proposed that existing building located at 101 Camley Street, London, be demolished and the
new development be constructed resulting in a total of 121 dwellings including 30 affordable homes
along with the commercial employment units comprising a total of circa 2,220m? Gross External Area
(GEA). The Site is located at the junction of Camley Street and Granary Street in the London Borough
of Camden.

It is the intention of the Client for the proposed building to achieve both a compliance with Part L
2010 Building Regulations and a Code for Sustainable Homes Level 4 certification for the residential
dwellings. The employment units are to target BREEAM ‘Excellent’ but currently achieve ‘Very Good'.

140904-2601-6- EN Statement-DV 6 Issue: 04 SEP 2014
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2. ENERGY STRATEGY

Methodology

A thorough review has been undertaken of the energy technology options for the site to ensure the
most appropriate energy strategy is implemented. This energy strategy has been developed in
accordance with requirements of the London Plan and specifically the GLA Energy Team’s Guidance
Note ‘Guidance on Planning Energy Assessments October 2010.

Accordingly, the Mayor’s Energy Hierarchy (Use Less Energy - ‘Be Lean’, Supply Energy Efficiently -‘Be
Clean’ and Use Renewable Energy - ‘Be Green’) has been applied to energy considerations for the
site, starting with a robust ‘baseline’ energy demand assessment. A final energy strategy consisting
of the introduction of a combined heat and power (CHP) has been evaluated as the most
appropriate to serve the energy demand profile of the site whilst ensuring optimal energy efficiency
and CO, emission reductions.

Baseline Energy Demand Assessment

The 101 Camley Street development is assessed under Building Regulations Part L 2010 as requested
by the London Borough of Camden. The results in the report are assessed based on a thermal model
using Designbuilder V3 with Energy Plus.

In establishing the energy profile of the building, consideration has been given to the various ways in
which the building in use will consume energy, and means of making reasonable estimates or
calculations of the likely energy use. Appropriate non-regulated loads (small power, equipment,
external and common areas lighting, cooking and appliances etc.) have also been established and
incorporated in the assessment.

2.1. Energy Hierarchy Step 1 - ‘Be Lean’ - Reduce Energy Demand
A range of measures have been adopted in the building fabric and services design to reduce the
energy demand of the scheme, relative to what would be permissible solely to satisfy the Building
Regulations.

o Improved building fabric, better than the limiting standards of the Building Regulations

e Ventilation systems with low specific fan powers, including EC motors on the fan coil units
e High efficiency boilers

e Low energy lighting and, where appropriate, automatic lighting control systems

e Measures to reduce the space cooling demand

These energy efficiency measures result in the building’s carbon emissions being 11.87% better than
the Building Regulations 2010 target emissions rate.

140904-2601-6- EN Statement-DV 7 Issue: 04 SEP 2014
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2.2. Energy Hierarchy Step 2 - ‘Be Clean’ - Supply Energy Efficiently
No existing district heating and/or cooling networks have been identified in the immediate area but
there is a proposal for a future network (2017-18) in the Phoenix Court area which we have
discussed with London Borough of Camden, see separate correspondence.

The proposed building services strategy offers a flexible energy scope to connect to a district heating
main in the future without substantial changes to the systems and allowance will be made for
further review with the London Borough of Camden during the detailed design phase for possible
future connection to their proposed Phoenix Court network due to be constructed in 2017-18.

The site is located a short distance from the Kings Cross Energy centre on the opposite side of the
Canal and main rail lines.

Enquiries were made at an early stage to Kings Cross energy centre for a supply to meet the
proposed loads of the Development. Following discussions with their Technical team they advised
that they did not consider it to be a feasible option due to the location of the development which is
adjacent to the canal and network rail property and the required loads.

The development lends itself to CHP as a consistent heat load for domestic hot water exists year
round. The electricity generated by the CHP will be fully utilised by the on-site demand. Calculations
using FSAP 2009 and SBEM that by providing a gas fired CHP meeting 60% of the total annual heat
and domestic hot water demand will result in a 28.28% reduction in regulated carbon emissions.

2.3. Energy Hierarchy Step 3 - ‘Be Green’ - Renewable Energy
The use of renewable energy technologies has been considered. The provision of CHP to meet 60%
of the site heat demand, heat pump technology and also an array of photovoltaic collectors will
result in a further reduction of 10.12% reduction in regulated carbon emissions for this final step.

2.4. Summarised Results following the 3 Steps
It is estimated that the project as a whole (both residential and commercial units) will achieve
50.27% reduction in carbon dioxide emissions from a Part L 2010 compliant baseline.

140904-2601-6- EN Statement-DV 8 Issue: 04 SEP 2014
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2.5. Summary Graph and Tables

Carbon dioxide emissions (Tonnes CO2 per annum) Regulated
1000.00

900.00 _—
—_— Total percentage reduction

800.00 from the baseline 2010

700.00

600.00

500.00

400.00

300.00

200.00

100.00

0.00

Baseline: Part L 2010 of the
Building Regulations Be Lean Be Clean Be Green
Compliant Development

B Carbon dioxide emissions (Tonnes CO2 per annum) Regulated 838.29 738.80 501.71 416.91
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Table 1: Carbon Dioxide Emissions after each stage of the Energy Hierarchy

Baseline: Part L 2010 of the Building
Regulations Compliant Development

After energy demand reduction
After CHP

After renewable energy

Carbon dioxide emissions

(Tonnes CO2 per annum)

Regulated

838.29

738.80
501.71

416.91

Unregulated®

377.23

332.46

332.46

332.46

Table 2: Regulated carbon dioxide savings from each stage of the Energy Hierarchy

Savings from energy demand
reduction

Savings from CHP

Savings from renewable energy
Total Cumulative Savings

Total Target Savings

Annual Surplus

Regulated Carbon dioxide savings

(Tonnes CO2 per annum)

99.49

237.09

84.80

421.38

335.32

86.07

(%)

11.87%

28.28%
10.12%
50.27%
40%

10%

! Unregulated Energy has been accounted for and is estimated as 40% for commercial spaces and 50% for
residential spaces of the total regulated energy. As both space types are nearly equal in energy demand an
average of 45% unregulated energy for the Target and 35% has been used after the demand reduction step.
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2.6. Carbon Dioxide Emissions savings from each stage of the Energy Hierarchy
The proposed CHP strategy for the development shows CO, savings from ‘be clean’ measures of
99,490kgCO,/year (11.87% of regulated emissions), ‘be Lean’ measures of 237,090kgCO,/year
(28.28% of regulated emissions) and ‘be Green’ measures of 84,800kgCO,/year (10.12% of regulated
emissions).

This is a total saving of 421,380kgCO,/year (50.27% of regulated emissions), exceeding the London
Plan target for a new build development by 10%.

A thorough consideration has been made of the energy technology options for the site to ensure the
most appropriate energy strategy is implemented. This report provides an assessment of the issues
under consideration, and has demonstrated that the London Borough of Camden’s energy policies
are generally met or exceeded.

140904-2601-6- EN Statement-DV 11 Issue: 04 SEP 2014
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3. OVERVIEW

3.1. Objective
The purpose of this energy strategy is to demonstrate that energy consumption and climate change
mitigation measures have been fully considered and appropriately selected and specified as part of
the building’s design.

In accordance with the guidance note ‘Guidance on Planning Energy Assessments’ after establishing
the baseline energy demand and profile for the site, the strategy for the project follows the Mayor’s
Energy Hierarchy (Use Less Energy - ‘Be Lean’, Supply Energy Efficiently - ‘Be Clean’ and Use
Renewable Energy - ‘Be Green’) in appraising appropriate measures to reduce carbon emissions and
other climate impacts from the development.

The following sections provide more details on each of the steps of the Energy Strategy following the
London Plan’s Energy Hierarchy.’

3.2. General Methodology
The Guidance Note provides further detail on addressing the London Plan’s energy hierarchy
through the provision of an energy assessment to accompany strategic planning applications.
Importantly, the Guidance Note acknowledges its requirements should be adapted for different
scales of development.

The Guidance Note has been used to structure the appraisal and reporting of energy strategies for
this Energy Statement.

2
All analysis in this document adopts the Building Regulations Part L 2010 CO, fuel factors.
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4. BASELINE ENERGY ASSESSMENT

4.1. Objective
Before energy efficiency measures are investigated, it is important to establish the baseline energy
consumption of the scheme, for comparison and evaluation of energy proposals.

4.2. Scope
For energy assessments being undertaken under the London Plan, the appropriate baseline case
against which to assess potential carbon savings is a new development designed to conform to the
current Building Regulations Part L (2010°); effectively the ‘do minimum’ case. This baseline case
represents a typical building arrangement; where electricity for the development is imported from
the grid and space and heating water are provided by standard mains gas-fired boilers.

All energy uses, and not just the conventional building services loads (lighting, heating, cooling and
ventilation) and energy loads associated with the function of the site should be considered in the
establishment of the energy profile, and especially in the selection of a building services strategy and
any renewable energy technology.

The following ‘regulated’ energy uses are considered in the baseline energy analysis:

e Space Heating/Cooling

e Water Heating

e Ventilation

e Fans, Pumps and Controls
e Lighting (internal)

The regulated energy uses can be established using the robust and well-established calculation
methodology of Part L of the Building Regulations Part L 2010 (SAP, SBEM and DSM via the NCM)*.

4.3. Site Energy Use Estimation
Site energy emissions and consumption figures are based on the data from the sample residential
SAP calculations and the business units SBEM.

The data output from the SAP and SBEM is then calculated pro-rata on a square meter basis for the
site to give a planning stage estimation of the energy consumption and emissions used within this
report.

3
2010 regulations to be adhered to as per the GLA guidance for applications made prior to 06 July 2014

4 Standard Assessment Procedure (SAP), Simplified Building Energy Model (SBEM), Dynamic Simulation Modelling (DSM), National
Calculation Method (NCM)

140904-2601-6- EN Statement-DV 13 Issue: 04 SEP 2014
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5. BELEAN

5.1. Objective
The first step in pursuing energy efficient and low-carbon design under the energy Hierarchy is to
minimise the development’s energy demand. This is achieved both by passive measures and the
introduction of more energy efficient plant and services. Any measures implemented at this stage
will reduce the extent of measures or size of plant needed to address the subsequent ‘be clean’ and
‘be green’ stages.

5.2. Scope
The building services strategy has been developed in response to the following drivers for the
project:

maximising the potential of the building to satisfy market expectations (balancing of scope of works
with value to create the optimal specification) achieving environmental comfort condition and
occupant wellbeing and avoiding unnecessary costs of construction

5.3. Methodology
In establishing the proposed energy strategy and servicing strategy for the development, the
requirement to minimise energy consumption through improved building fabric and building
services measures has been considered a priority.

As part of this assessment the London Plan’s ‘Cooling Hierarchy’ has been considered in the design
process, to reduce where possible the extent and installed capacity of cooling plant.

e Passive strategies and measures that have been considered include:
e Improving building (thermal and air leakage) performance.

o Use of thermal mass.

e Use of natural daylighting

140904-2601-6- EN Statement-DV 14 Issue: 04 SEP 2014
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5.4. Key Assumptions - Building Services Strategy for the ‘Be Lean’ Assessment

THERMAL ELEMENTS
The proposed new building’s fabric elements shall be in compliance with the Approved Building
Regulations Part L1A 2013.

The proposed ‘U’ values for 101 Camley Street are as below:

Element Design U-Values
(W/m?K)

External Walls 0.20

Roof 0.16

Floor 0.2

Windows & Doors 14

Table 7: Design U-Values
A design air permeability rate has been set at 5 m*/m?/hr at 50Pa.

HEATING
The residential units will primarily utilise a communal heating system that combines a lead CHP
unit and with sequenced high efficiency gas fired boilers that are to be centrally located. This
system will serve all dwellings with space heating utilising underfloor or radiant emitters. It will
also serve the domestic hot water demand and part of the electricity usage.

DOMESTIC HOT WATER SERVICES
The hot water generation shall be supplied by the same CHP system that serves the building
heating systems. Provisionally heat interface units within the dwellings will transfer the main
system heat to provide localised DHW without the need for storage.

COMFORT COOLING
The demand for comfort cooling has been minimised by means of minimising heat gains to the
space. This has been achieved by a combination of design considerations. These considerations
are such as controlled ventilation and mechanical heat recovery systems with summer bypass
and boost, improved performance of the building fabric and high performance glazed elements,
openable windows, natural shading from structure, low energy lighting, etc.

No mechanical cooling is to be provided to the units. The Penthouses will have a provision for
option to install a comfort cooling system post completion should the future purchasers require
it.

ARTIFICIAL LIGHTING
The provision of natural daylight is considered an important factor in the design in order to
minimise the use of artificial light within the building. Floors from ground level upward have
access to natural light with high specification glazing being specified to maximise day lighting

140904-2601-6- EN Statement-DV 15 Issue: 04 SEP 2014
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levels and minimise associated heat loss. High efficiency lamps will be considered in conjunction
with the client’s preferences and facilities for automatic switching and dimming systems shall
also be incorporated where possible.

Building Energy Management System
The energy throughout the site will be sub-metered for both heating and electricity on a per
apartment basis. The metering will provide both historic and live energy use information to the
end user and record the same centrally for consumption evaluation.

A dedicated BEMS will be provided for all Landlords areas and plant and will ensure all plant can
be operated more efficiently by monitoring and optimising the plant to suit the building profiles
and demands. All plant will be selected to suit the energy strategy and include inverter drives for
pumps, fans and motors generally. Live and historic energy use can be collated at a central point
for consumption evaluation by the Landlord.

SUSTAINABLE CONSIDERATIONS
The 101 Camley Street, London development incorporates rainwater harvesting to minimise
mains water consumption. Rainwater shall be collected at the various roof levels and sufficient
volume stored for garden irrigations.

Carbon dioxide emissions after ‘Be Lean’ Demand Reduction

(Tonnes CO2 per annum)

Regulated Unregulated®
Baseline: Part L 2010 of the 838.29 377.23
Building Regulations Compliant
Development
After energy demand reduction 738.80 332.46

The ‘Be Lean’ demand reduction results in an 11.87% reduction in regulated carbon emissions.

> Unregulated Energy has been accounted for and is estimated as 40% for commercial spaces and 50% for
residential spaces of the total regulated energy. As both space types are nearly equal in energy demand an
average of 45% unregulated energy for the Target and 35% has been used after the demand reduction step.
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6. BE CLEAN

6.1. Objective
The next step in the Energy Hierarchy, ‘be clean’, is to investigate the options for the efficient supply
of energy to the development. This stage follows the incorporation of all practicable energy
efficiency measures.

6.2. Scope
Potential approaches include connecting the scheme to existing CHP-led district energy networks, or
if no existing schemes exist investigating whether such networks are planned in the area and
designing systems with the flexibility to connect to these in the future. Opportunities to provide a
communal heating system across buildings/uses within a multiple building scheme should also be
pursued.

With or without a communal system, the feasibility of CHP (combined heat and power), including
the provision of cooling using the CHP waste heat should be reviewed.

6.3. Review
The site is located a short distance from the Kings Cross Energy centre, an existing district heat
network, on the opposite side of the Canal and main rail lines.

Enquiries were made at an early stage to Kings Cross energy centre for a supply to meet the
proposed loads of the Development. Following discussions with their Technical team they advised
that they did not consider it to be a feasible option due to the location of the development which is
adjacent to the canal and network rail property and the required loads.

Further enquiries have been made with London Borough of Camden and they have advised that they
are potentially providing a district heat network centre at Phoenix Court as part of their Phase 3
works. The current date for the construction of this centre is 2017-18. An allowance will be made for
further review with the London Borough of Camden during the detailed design phase for possible
future connection to their proposed Phoenix Court network due to be constructed in 2017-18.

Due to the time scales involved in the development and London Borough of Camden proposed dates
for the Phoenix Court project it is unlikely a district heating network connection is viable. On this
basis we have proceeded to evaluate the installation of a Combined Heat and Power unit for the site.

The mixed nature of the 101 Camley Street development lends itself to CHP as a consistent year
round heat load (ensuring the plant runs at its optimal efficiency) exists. The domestic hot water
demand of the building provides a good base load for the operation of the CHP, with the additional
benefit of the electricity generated by the CHP being consumed on site for general power usage
throughout.

The communal heating system serving the residential spaces via heat interface units will be
extended to serve commercial units and communal spaces, providing all zones with the opportunity
to benefit from carbon efficient heat. This should ensure a thermal load is provided for the CHP by
the residential and business units during the day and an increased residential load in the evenings.
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In order to do an initial selection for the CHP the likely full load running hours for the CHP must be
established to optimise energy efficiency and ensure excess heat or electricity generation is avoided.
Based on this it is assumed the CHP will run at the rated output for approximately 14 hours a day for
300 days per year, this allows down time for maintenance etc. this equates to be approximately
4200 hours per year®.
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B CHP Thermal Ouput (kWh)

Thermal Load (kWh)
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Month

Indicative monthly thermal load for the CHP

Based on the criteria above a 60kW, has been selected at this stage. This selection is based solely on
the data produced by the SAP calculations carried out at this stage rather than a full energy
assessment of the development and as such the size of the CHP unit is subject to change at detailed
design stage when a more detailed analysis would typically be carried out.

Calculations using the Designbuilder and SAP software show that by providing a gas fired CHP
meeting 60% of the total annual heat and domestic hot water demand results in a 20.28% reduction
in regulated carbon emissions.

To meet the remaining thermal load high efficiency gas boilers will be specified. Any plant specified
will be compliant with the Clean Air Act and local air quality requirements. The main heating plant is
to be located on the lower ground floor (see KSR drawing No. CML101_P1) and will be naturally
ventilated to atmosphere via louvres at ground floor level. The flues have been route to terminate at
roof level.

6 Running hour may be adjusted during detailed design stages
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101 Camley Street, London

Baseline: Part L 2010 of the
Building Regulations Compliant
Development

After energy demand reduction

After CHP

Carbon dioxide emissions after ‘Be Clean’ CHP

(Tonnes CO2 per annum)

Regulated

838.29

738.80

501.71

Unregulated’

377.23

332.46

332.46

’ Unregulated Energy has been accounted for and is estimated as 40% for commercial spaces and 50% for
residential spaces of the total regulated energy. As both space types are nearly equal in energy demand an
average of 45% unregulated energy for the Target and 35% has been used after the demand reduction step.
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7. BE GREEN - INCORPORATION OF RENEWABLE TECHNOLOGIES

7.1. Objective
The third and final stage of the energy hierarchy is to ‘be green’. The potential of a range of
renewable energy systems that can contribute on-site generation to serve the energy requirements
of the site, and thereby further reductions in CO, emissions for the proposed development.

7.2. Methodology
This assessment has been undertaken using the methods laid out in the London Energy Partnership’s
‘integrating renewable energy into new developments: Toolkit for planners, developers and
consultants’ - the ‘Renewables Toolkit’

7.3. Scope
The following renewable energy technologies have been considered for application at the site as
they are identified in the London Plan as being potentially technically feasible for projects in London.

Ground Source Heat Pump
Air Source Heat Pump

Solar Thermal Water Heating
Photovoltaics

Wind Turbines

Biomass

7.4. ON-SITE RENEWABLE ENERGY ASSESSMENT
A number of technologies were appraised in terms of technical, physical and financial feasibility, as
potential low carbon system for use on the project.

7.4.1. Ground source heat pumps

illustrative images only

Heat pumps use refrigerant gases and an electrical compressor to take heat from a source and
deliver it to an output. In this way they can be used to supply heating or cooling to a building.
The ground acts as a huge solar collector and thermal store, which dampens fluctuations in
ground temperature. The fluctuations reduce with depth and stabilise at the annual mean by
about 12m below the surface; for the UK this is in the range 9-12°C.
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Ground source heat pumps can make use of heat stored in the ground and raise it to a more
useful temperature of around 40-50°C. It should be noted that at these temperatures, the heat
produced is only useful for low temperature applications such as under floor heating
installations; otherwise, a degree of top-up by conventional means is required when used for
generating domestic hot water for example.

Ground source heat pumps can also be used to provide cooling by reverse cycle and
transferring rejected heat from the building back into the ground. The heat transferred back
into the ground is then stored in thermal banks and can be used later in the year when there is
a need for heating again.

The viability of such a system and therefore costs rely almost entirely on the sub-structure
build-up, the adjacency and restrictions on sub-structural service distributions and transport
systems and the structural interface required to achieve thermal piles below the building.

From the evaluation it shows that the site may have the potential for ground source
geothermal heat exchange and storage below the new basement levels of the proposed
development due to the building having piled foundations. Based on this a closed loop
system could be provided to release heat into the ground as well as draw heat from it
depending on the requirements of the building subject to a detailed ground condition
survey that would be carried out at the detailed design phase.

7.4.2. Air Source Heat Pumps

Illustrative images only

Air source heat pumps operate using the same reverse refrigeration cycle as ground source
heat pumps; however the initial heat energy is extracted from the external air rather than the
ground. These heat pumps can be reversed to provide cooling to an area although this reduces
the coefficient of performance of the pumps.

The heat pump connects multiple inside units with a single outside unit. The latter resembles a
comfort cooling condenser unit and care must be taken to locate the unit where any noise
generation is not obtrusive and the location should ensure the unit is not visually obtrusive.

Air source heat pumps are not considered to be well suited for a multi residential building such
as this and with the use of communal heating via CHP this technology is not considered to be
viable.
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7.4.3.Solar Water Heating

lllustrative images only

The hot water load for the development is very high due to the density of occupation and
although there is useable space at 11™ & 8" floor roof level to accommodate the panels, the
building domestic hot water demand is already met by CHP system following the assessment
carried out for step 2 of the Hierarchy. Solar hot water heating therefore will not be progressed
further.

7.4.4. Photovoltaics

lllustrative images only

Photovoltaic panels (PV) provide clean silent electricity and generate green power during
most daylight conditions although they are most efficient when exposed to direct sunlight or
are orientated to face plus or minus 30 degrees of due south.

PV panels typically have an electrical warranty of 20 — 25 years and are eligible for the
Government’s Feed in Tariff (FITS) incentive scheme for the 25 years after the installation.

There is 350m? of space to accommodate PV panels including associated clearances at 11"
& 8" floor roof level as shown on the image below, an array of panels is proposed and will
add to the electricity produced by the CHP unit and again minimize grid supplied power
reliance. In total this equates to a PV installation of approximately 25kW peak. It is
assumed that this system will be southeast facing and mounted at a 30 degrees
inclination.

Any remaining area not utilised by a PV array could be utilised for extending the proposed
green roof.

140904-2601-6- EN Statement-DV 22 Issue: 04 SEP 2014



Swp

consulting engineers 101 Camley Street, London

GRANARY STREET

Plan showing available area for PV Panels at 11" & 8" Floor Roof Level

7.4.5. Wind turbines

lllustrative images only

Wind power can be used to generate electricity either in parallel with mains supplies or as
standalone solutions using battery back-up.

In order to generate worthwhile quantities of electricity, average wind speeds of between 5-
6 m/s are necessary (the UK government is currently advising 5.5-6.0m/s as the threshold).
However Government wind speed database predicts local wind speed at 101 Camley Street,
London to be 4.6 m/s at 10 m above ground level and 4.9 m/s at 25 m above ground level
thus rendering the option unviable.
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7.4.6. Biomass boilers

lllustrative images only

Energy from biomass is produced by burning organic matter. Organic matter is harvested
and processed to create bio-energy which can take the form of liquid or solid fuels.

Although biomass is carbon-based (and hence generates carbon emissions), the carbon that
is released during combustion is equal to that carbon that was absorbed during growth and
so the fuel is classed as carbon neutral (the fuel generally requires treatment and transport,
with associated carbon emissions however, but these effects will be ignored here).

Deliveries of fuel for a communal biomass boiler would be considered unacceptable,
suitable space for fuel storage would also prove impractical therefore this shall not be
considered further.
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7.4.7. Summary of Renewable Energy Feasibility

Feasible For
Technology L. Reason
This Site
h \tai Proposed at roof level to reduce site reliance on grid
Photovoltaics YES supplied electricity. Approx 25kW peak array.
Solar Water No Dismissed since load already supplied by CHP.
Ground source VES Ground Loops or Bore holes may be accommodated
heat pumps
. Enough space to accommodate Air source heat pump
Air Source heat ]
No out door unit (condenser), however not necessary as
umps
pump CHP can accommodate heating load more efficiently.
Wind Generators No Insufficient wind speeds and turbulence at site.
. . Regular fuel deliveries would be unacceptable and
Biomass Boilers No

require unavailable fuel storage space.
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101 Camley Street, London

Baseline: Part L 2010 of the
Building Regulations Compliant
Development

After energy demand reduction
After CHP

After renewable energy

Carbon dioxide emissions after ‘Be Green’ Renewables

(Tonnes CO2 per annum)

Regulated

838.29

738.80
501.71

416.91

Unregulated®

377.23

332.46
332.46

332.46

From the ‘Be Green’ step the result is a 10.12% reduction in regulated carbon emissions.

8 Unregulated Energy has been accounted for and is estimated as 40% for commercial spaces and 50% for
residential spaces of the total regulated energy. As both space types are nearly equal in energy demand an
average of 45% unregulated energy for the Target and 35% has been used after the demand reduction step.
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8. CONCLUSIONS

101 Camley Street, London

This report demonstrates how the London plan methodology has been followed and that the three

key steps have been taken allowing a reduction of 50.27% over the targeted Part L 2010 Building

Regulations CO, emissions rate.

Graph and Tables

Carbon dioxide emissions (Tonnes CO2 per annum) Regulated

1000.00

900.00

B00.00

70000

600.00

500.00

400.00

30000

20000

10000

0.00

Baseline: Part L 2010 of
the Building Regulations
Compliant Development

Total percentage reduction

Be Lean

fromthe baseline 2010

regulation target= 50.27%

Be Clean

Be Green

M Carbon dioxide emissions (Tonnes CO2 perannum)
Regulated

B76.31

76447
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Table 1: Carbon Dioxide Emissions after each stage of the Energy Hierarchy

Carbon dioxide emissions

(Tonnes CO2 per annum)

Baseline: Part L 2010 of the Building
Regulations Compliant Development

After energy demand reduction
After CHP

After renewable energy

Regulated

838.29

738.80
501.71

416.91

Unregulated®

377.23

332.46

332.46

332.46

® Unregulated Energy has been accounted for and is estimated as 40% for commercial spaces and 50% for

residential spaces of the total regulated energy. As both space types are nearly equal in energy demand an
average of 45% unregulated energy for the Target and 35% has been used after the demand reduction step.
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Table 2: Regulated carbon dioxide savings from each stage of the Energy Hierarchy
Regulated Carbon dioxide savings

Savings from energy demand 99.49 11.87%
reduction

Savings from renewable energy 84.80 10.12%
Total Target Savings 335.32 40%
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APPENDIX A

Energy Strategy - Calculations and Assumptions
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The proposed heating, domestic hot water systems and efficient lighting in conjunction with various
low and zero-carbon renewable energy systems have been considered and adopted or dismissed as
detailed herein. This proposed building has been specifically assessed in terms of predicted carbon
emissions using approved FSAP Software.

The key low carbon technologies deemed as the most viable option for the proposed development is
the use of a Combined Heat and Power (CHP) Loads is to be as follows;

e CHP unit sized for approximately 60% of the estimated heating and domestic hot water
requirement.

e CHP on site electricity generation is provided in addition to heat output therefore reducing
grid electricity reliance.

To further minimise the entire site reliance on grid supplied electricity a suitably sized array of
photovoltaic cells will also be installed at roof level serving the commercial and residential units and
common parts.
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The SAP calculations have been completed for each dwelling layout variation and the average results
prepared to determine the energy consumption and CO, emission with the new building.

Tables 1 to 3 shows that the results of the Average SAP calculations proposed Dwelling Emission
Rate (DER) is considerably lower than both that of the Building Regulations minimum required
Target Emissions Rate (TER) and the 40% improvement required.

Core A

ASSESSMENT CO; (Kg/m’/year)
Average Dwelling TER 16.35

TER +40% Improvement 9.81

Average Dwelling DER 8.33

Table 1: Predicted Annual CO, Emissions against Limits (average for Core A)

Core B

ASSESSMENT €O (Kg/m?/year)
Average Dwelling TER 16.38

TER +40% Improvement 9.83

Average Dwelling DER 8.48

Table 2: Predicted Annual CO, Emissions against Limits (average for Core B)

Core C

ASSESSMENT CO; (Kg/m’/year)
Average Dwelling TER 15.84

TER +40% Improvement 9.50

Average Dwelling DER 7.73

Table 3: Predicted Annual CO, Emissions against Limits (average for Core C)
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This proposed redevelopment at 101 Camley Street, London is therefore expected to reduce its
carbon (CO,) emissions by 49.05% (Core A), 48.23% (Core B) and 51.20% (Core C) in accordance with
planning policy guidance over Part L 2010 Building Regulations required minimum standards..

The CO, compliance has been sub divided into each individual Blocks that correspond to the
construction cores of the residential building. This has allowed a more detailed review and a full
assessment of all flat layouts.
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The non-residential units that are located below the residential cores A, B and C have been analysed
using the government approved software Simplified Building Energy Model (SBEM) and as required
by planning policy guidance with the same methodology applied as for the residential elements the
commercial units also achieve over a 40% reduction in CO, emission from the 2010 Part L baseline.
Below is the criterion 1 table that shows the reduction estimated within the SBEM™:

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

1.1 | CO: emission rate from the notional building, kgCO./m*.annum 19.9

1.2 | Target CO, emission rate (TER), kgCO./m*.annum 19.9

1.3 | Building CO. emission rate (BER), kgCQ./m*.annum 6.9

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

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

191t should also be noted that with weighted averages considering all flats that are not within this sample set the reduction
is increased further.

" Also see Appendix F for the full BRUKL data output.
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The baseline energy demand for a notional residential building has been established within FSAP and

used for the building regulation compliance checks;

The energy consumption benchmarks used in the assessment shows in the table below:

Benchmark data / (kWh per annum)

Building Type Heating Hot Water  Cooling Electricity Electricity
(power) (lighting)
Average Dwelling 4598 3610 0 175 570

Table 6: Benchmark Data

From the Notional calculations the total estimated CO, level is estimated as 9323.59 kgCO,/year

The Carbon emissions factors used in the assessment shows in the table below:

Fuel Carbon Factors /(Kg/kWh)
Natural Gas 0.198
Electricity 0.517
Electricity Displaced 0.529

140904-2601-6- EN Statement-DV

Table 6a: Carbon Factors

33

Issue: 04

SEP 2014



swp

consulting engineers 101 Camley Street, London

APPENDIX B

Residential Compliance Sheets
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101 Camley Street, London

Block Compliance WorkSheet: Be Green_All Blocks

Assessor Name:

Stroma Number:

Software Name: Stroma FSAP Software Version: Version: 1.5.0.78
Dwelling DER TER TFA
UNIT ADDZ_2B4P BE5 18.15 734
UNIT ADD3_2B3P 10.68 1928 £9.3
UMIT A101_4BSP £.91 14.97 BE 6
UMIT A102_3B5P BE5 1525 BE .4
UMIT A103_2B4P 868 1522 72T
UMIT A104_2B4P 675 15.08 734
UMIT ASD1_2B4P 857 15.8 BO.T
UMIT ASDZ_3B5P 7.34 15.3 BE.8
UNIT BOO1_2B4P 10.34 18.31 72T
UNIT BO0Z_2B4P 10.05 18.08 72
UNIT BOO3_S 11.66 2416 389
UNIT B1-B32_182P 776 1793 54.7
UNIT B10Z_ZB4P 6.62 1465 T84
UNIT B103_ZB3P T.41 1498 T2
UNIT B105_5 82 20.84 3a9
UNIT B106_1B2P T.61 18.33 527
UNIT B107_1B2P T.16 15.87 56.5
UNIT BE05_ZB3aP 833 16.47 626
UNIT BEOT_3BSP T.86 15.06 B9 .6
UNIT EBD1_3BSP 7.893 14.85 BE
UNIT EBDZ_3BSP T4 15.53 BE
UNIT B1101_4B6P 817 15.08 265.3
UNIT C101_3B5P T.73 14.5 838
UNIT C102_2B4P T7.05 15.54 B1.3
UNIT C103_3B5P B.75 13.88 B7
UNIT C104_2B4P 6.45 14.41 B2.5
Strama FZAP 2009 Version: 1.5.078 [SAP 9.00) - hiplwww. stoma.com Page 16§32
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101 Camley Street, London

Block Compliance WorkSheet: Be Green_All BlocksCont...

Dwelling DER TER TFA
UNIT C105_1B2P B.36 18.48 498
UNIT C106_2B4P 6.94 15.17 B0
UNIT C403_3B5P T4 15.24 BT
UNIT C404_2B4P 712 15.41 B1.5
UNIT CT01_3B5P B.06 15.4 538
UNIT CT02_2B4P T.64 16.63 BO.3
UNIT CB01_3B5P 5.92 7.1 538
UNIT CB02 2B4P 8.3 18.92 BO.3

Total Floor Area 2747.00

Average TER 16.11

Average DER B15

Compliance Pass

% Improvement 48941
Stroma FEAP 2000 Version: 1.5.0.78 (SAP 9.540) « hipcfwss. siroma oom Page 2 of 2
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APPENDIX C
SAP and DER Worksheets for dwellings (typical)

Attached seperately

APPENDIX D

Code for Sustainable Homes Report (typical)

Attached seperately
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Code for Sustainable Homes Report

Assessor and House Details

Assessor Mame: Assessor Number:
Prop Address:
Buiding regulation assessment
kgfmfyear
TER 18.33
DER 7.61

The following code calculations are faken from the Code for Sustainable Homes Technical Guide (Nov 10)
Ene 1 Assessment - Dwelling Emission Rate

Total Energy Type CO2 Emissions for Codes Levels 1-5

% kg/m3lyear
DER from SAP 2009 DER Worksheet 761 £C1)
TER 18.33

Residual COZ emissions offset from biofuel CHP ] (£C5)
C02 emissions offset from additional allowable electricty generation 0 [£CT)
Total CO2 emissions offset from SAP Section 16 allowances [4]

DER accounting for SAP Section 16 allowances 7.61

| & =
Ene 2 - Fabric energy Efficiency

Fabric energy Efficiency: 35.32
Credits awarded for Ene 2=T7.9

Ene T - Low or Zero Carbon {LZC) Technologies

Reduction in CO2 Emissions

% kgimfyear
Standard Case CO2 emissions 3834
Standard DER 18
Actual Case CO2 emissions 27.55
Actual DER. 7.61
Reduction in 002 emissions 27.1

Credits awarded for Ene 7=2
T brasitag om kg i Lo conteloria b achinirg the ngainamenls o Shis s ot producs enargy from sl sousces and et ll ot aecilary requisarent e dafined Ly Disective TODNREES of the
Earopaar Paskanast nd of th Counel of 13 Apel 009 on te promation of the s of anergy fom seeewable soarces and mading and subsssuanlly ragealing Dinetives J000/77EC and 2003/30EC,

Tht Fedowin “ncpa rarvsaats rroast e b el

« hvar furt 2resvidie bry e o] acte vl bbas than reusd s i et saprly of erssgy produesd b v dealieg urdas i
« e covared By the Microge parion Cartifeation Scham (HCS), achaskghes under S0k ar J00KIE o b cartiFued.

« Crrblasel He wrd Prowssr (CHP] achanas abovn 506 rrus ba cortiFoed updar the CHPGH standend.

» B b ckogic reusd b s sunta for by SF.

CHP scharrm fealiied by s i ana aligbd ik b padis gadaet it bsan Wt b scheres ar sloes S0 thay musl b cortilid uadar the CHPCGA.

£ s the reprnidthy of Hhe Acomelled CCDEA aral Cocda Baster b arscrs all b brockog s can in T cekokaton ane approprale before amafiag comdts.

Shserea FSAP 2006 Wersion: 15,0L78 (SAP 5, 00) » Biipemwestroma com Fagalafl
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DER WorkSheet: New dwelling design stage

Assessor Name: Stroma Number:
Software Name: Stroma FSAP 2009 Software Version: Version: 1.5.0.78
Property Address: UNIT B106_1B2P
Address :
1. Overall dwelling dimensions
Area(m?) Ave Height(m) Volume(m?)
Ground floor I 827 Iu-) x I 28 I(2ll - I 147.56 |(:m

oreog e g T

2. Ventilation rate

main Secondary other total

heati heati
Number of chimneys | o I‘I 0 I‘l o | | 0 | ==
Number of open flues [ o |*[ @& > o ] *| 0 |4

Number of intermittent fans
Number of passive vents

i9)-11x0.1 =
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction
¥ both types of wall are present, use fhe vaue to the groater wall area (after
arsas of f equal usar 0.35
If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 0 {12)
If no draught lobby, enter 0.05, else enter 0 0 (13)
Percentage of windows and doors draught stripped 0 (14)
Window infiltration 0.25-[0.2x (14} + 100] = o 1%
Infiltration rate B4 (10) + (1) = (12) 4 (13) + 13) = ) (18
Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area 5 “un
If based on air permeability value, then {18) = [{17) + 20[+(8), otherwise (13) = (1€} 025 (1)
Ar ity value Tapr test has been done or a degree alr panmeabilly is being used
Number of sides on which sheltered 2 (19)
Shebter factor (20) = 1- 0075 x (18] = 0.63 (20)
Infiltration rate incorporating shelter factor {21) = (18} x {20) = (zu
Infiltration rate modified for monthly wind speed
[Jan | Feb| Mar| Apr| May| Jun | Jul | Aug| Sep| Oct | Nov| Dec|
Monthly average wind speed from Table 7
@ame| 54 | 51 | 51 | as | a1 | 38 | a7 | a7 | sz | as | s | 51 |
Wind Factor (22a)m = (22)m + 4
¢zza)m-| 1.33 I 127 I 127 I 112 I 1.02 I 098 I 0.82 I 082 I 1.08 I 112 I 12 I 127 l
Stroma FSAP 2008 Version: 1.5.0.70 (SAP 5.50) - hitp:/iwww stroma com Page 1 of 7
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DER WorkSheet: New dwelling design stage

Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m

023 | 027 | a2r | o02¢ | 0z2 | o2t 0z | oz I 0.22 [ 0.24 I 0.26 [ 0.27 ]
@ir E] case
If mechanical ventilation: (23-)
If exnaust air heat pump using Appendsx N, (23b) = (23a) x Fmv {equation (N3)) , otherwise (23b) = (23a3) (23,,,
If balanced with heat recovery: efficiency in % allowing for in-use facior (from Table 4h) = 7735 (230)
a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) * [1 — (23c) + 100]
(xa)mnl 0.4 I 0.39 I 0.30 I 0.33 I 0.33 I 0.32 I 0.31 I 0.31 I 0.34 I 035 I 0.37 I 0.30 I i24a)

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
uaa)m-lolololololololololololol {24b)
c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 x (23b), then (24c) = (23b). otherwise (24c) = (22b) m + 0.5 = (23b)
aac)m-lolololololololololololol (24c)
d) If natural ventilation or whole house positive input ventilation from loft
if (22bym = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m? x 0.5]

(xa)mnlolololololololololololol i24a)

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
0.32 I 0.31

. 12.5 . .
Total area of elements, m? {31)
Party wall | a26 | x] o | -] o | | | |z

]
Party floor E | | | |=2a)
parycoin —

* for and roof use U-value cakcwated using formula 147 1 U-value)+0.04] as given in paragraph 3.2
** Inciude the areas on both sides of INfenal wals and parttions

Fabric heat loss, W/K = S (A x U) (20)...(30) + (32) = [0 Jow
Heat capacity Cm = S(Axk ) ((25)...430) + (32) + (32a)...(32e) = (3..

Thermal mass parameter (TMP = Cm + TFA) in kJ/m*K Indicative Value: Medium E(&»
For design assessments where ihe detalis of the construction are not known precisely the maicative valuss of TMP in Table 1f
can be used ofa
Thermal bridges : S (L x Y) calculated using Appendix K (38)
¥ detatis of tharmal bridging are not known (36) = 0.3 x (31)
Total fabric heat loss (33)+ (30) = 36.71 (37)
Ventilation heat loss calculated monthly (30)m = 0.33 x (25)m x (3)

Jan Feb Mar | Apr May | Jun Jul Aug | Sep| Oct Nov | Dec
(3oym=| 1948 | 171 | 1871 | 1746 | 1612 | 155 | 1508 | 1509 | 1638 | 1746 | 1793 | 1871 (30)
Heat transfer coefficient, W/K (39)m = (37) + (3B)m
(:mm-l 56.19 I 8542 I 2542 I 5327 I 5283 I 5231 I 518 I 318 I 53.08 I 5327 I 2404 I 3542

Average = Sum(38), . /12= 2329 |z
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Heat loss parameter (HLP), W/im?K (40)m = (33)m + (4)
waym= | 1.07 I 1.05 I 1.05 run | [o.ss | ass [o.so I 1.01 l 102 | 104 r1.os
Average = Sum(40), . /12= 1.02 | G2l

Number of days in month (Table 1a)

Jan Feb | Mar | Apr May | Jun Jul Aug | Sep| Oct Nov | Dec
aom=| 31 28 3 30 3 30 3 a1 30 31 30 31 41

4 Watar haating energy requirement

Assumed occupancy, N 42}
ifTFA> 139, N=1+ 1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.8
fTFAE 139 N=1

Anmalavetagehoﬂwahsrusagemﬁhsperdademrage (25xN)f$ 43)

the annual hot waler usage by 5% ¥ the a waler use tarpet ©
not mors that 125 Mres per person par day (all water use, hot and cold)}

[Jan | Feb| Mar| Apr | May| Jun| Jul | Aug| Sep| Oct | Nov| Dec|
Hot waler usage In Mres pev day for each manth Vd,m = factor frormm Tablke 1c x (43)

(“)m'l c:wal 008 I 7770 I 7471 I 71.06 I 66.61 I o561 I 71.06 I 7471 I 7776 I o028 I 8385

Totad = Sum(4d), . =

{47) x (48) =

(49)

Energy lost from water storage, kWh/year
If manufacturer's declared cylinder loss factor is not known:

Cylinder volume (litres) including any solar storage within same (50)

If cammuntty heating and no tank in dwelling, ender 110 itres &1 box (30)

Otharwise If no stored hot water (this o combi ender 07 in box (507

Hot water storage loss factor from Table 2 (kWh/iitre/day) 31)
Volume factor from Table 2a 1.03 =2)
Temperature factor from Table 2b LX) {33)
Energy lost from water storage, kWh/year ((80) x (1) x {52) x (33) = 1.03 (54)
Enter (49) or (54) in (55) 1.03 {83}
Water storage loss calculated for each month ((26)m = (35) % (41)m

mu)m-l 3201 I 2092 I 3201 I 3095 I 3201 I 30985 I 3201 I 3201 I 3030 I 3201 I 3030 I 3201 I (56)
I solar storage, {57)m = (36)m x [(30) — (H11}] + (30), else (37)m = {36)m where (H11) Is from Appendix H

(sr)m-l 3zo01 I 2692 I 3201 I 3090 I 3201 I 30.90 I 3201 I 3201 I 3090 I 3201 I 3098 I 3201 I =7

Primary circuit loss (annual) from Table 3 (o0)
Primary circuit loss calculated for each month (59)m = (58) + 365 = (41)m

(modified by factor from Table H5 if there is solar water heating and a cylinder thermostat)
(:mm-lao,:olzrnzl:uuolzs:lalw:olzs;al:o:olao:elzs:elao.‘wlzs:alao_‘wl (39)

Combi loss calculated for each month (61)m = (60) = 365 x (41)m
«mm-lolololololololololololo
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Total heat required for water heating calculated for each month (62)m = 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m
4nz)m-| wnzal 1u.wl nsml uo.oal 150.7 I ut.nl 137.00] uo.sal 147.90] uu.ul 171.74 I 183.31 ] (62)

Solar DHW input using Gor H quantity) (enter 0" if no solar 1 1o water
(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
«mm-lolololololololololololol (63)
Output from water heater

(©2)m= I 107.24[ 165,55 I 173,08 | 12a.65 I 156.7 [141.70 | 13704 [uo.sa I 147.56 l 164.43 I 171.74 | 183.31

Output from water heater (annua, -, 193822 |iB4)
Heat gains from water heating, kWh/month 0.25 x [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m |
«n)m-l 9152 I 8140 I ar.40 I 8107 I 8136 I 7540 I 73.08 I 78.78 I 7731 I 2393 I a5.42 l 9021 I (o5)

include (57)m in calculation of (65)m only if cyfinder is in the dwelling or hot water is from community heating

5. Internal gains (see Table 5 and 5a)

Metabolic gains (Table 5). Watts
Jan Feb Mar | Apr May | Jun Jul Aug | Sep| Oct Nov | Dec

{6o)m= | 8049 o849 ap.48 o849 ap.48 o849 ap.48 o849 ap.48 o849 ap.48 o849 {60)

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5

Losses e.g. evaporation (negative values) (Table 5)

@nme=| 7078 | 7078 | -70.78 | 7078 | -70.78 | -7a78 | -7078 | -7078 | 7078 | 7078 | 7078 | 7078 | n
Water heating gains (Table 5)

n‘2)m-| 123.01' 121.24 I u7.sul uz.ml un.:ul 104.5 I 100.93' un.ml |otul 112.01 I nu.ul 121.n| 72)
Total internal gains = (65)m + (67)m + (B8)m + (B3)m + (70¥m + (T1)m + (72ym

73im= | 340.53 | 33884 | 32806 | 31200 | 20691 | 28125 | 271 | 27388 | 26357 | 300.13 | 31008 | 33230 73)

Solar gains are calculated using solar flux from Table 0a and associated equations 10 convert (o the applicable orientation.

Orientation: Access Factor Area Flux s FF Gains
Table 6d m? Table 6a Table 6b Table 6¢
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Souonston| o7 |=| ws J=| we ]| om Js=| o5 ]| sen
Sosheastoss[ or ] x[ s ] x[ 72 Jx[ oz ]x[ _ee J-[ = Jm
Soutesstosx[ o ] x[ s ] x[ s Jx[ o ][ oo J-[ mu Jm
Soheastoss[ o ] x[_ss ] x[ s Jx[ o= ]x[ oz ][ = Jm
Sotwestoss[ o ] x[ 7o ] x[ s ] oo ] -[ oo
Soutwestoss[ or ] x[_zoe ] x[ ears ] x[os _]-[ _mn_Jow
Soutmestoss[ o ] x[ 7o ] x[ sz ] x[os ] -[mew ]
Soutwestoax| o7 ] x[ 7o ] x[ toss ] x[es ][ zem= Jm
Sotwestosx| orr ]| x[ 7ot ] x[ 1ax ] s[oe ][ sess e
souwestoo[—s77—] » [ * o] o e O
Soutwesoon[ 57— « o] + [van ] N e R
Soutwesoon[ 57— « o] + o] o] -Comem
Soutwestoo 37— * o] » o e O o
Soutwestoos 77— x o] * [z ] S e I e
Soutwesoox[ 57— x o] » [ ] N e Y
| arr x| mee || e ] r 1| o] e o
Sol la Sum(74)m _.(
(o3 209.46 82 I 702, oza.wl
T —i =(73 Jym , wal
(B4) 3.30 | 709. 2 .21 | 108 8ga. 213 | 7 41 o4)
B2 Q

Te: ture d ing in ea (09)
Ut ins for area, h1, T )

Jan Feb Mar | Apr May | Jun Jul Aug | Sep| Oct Nov | Dec
(omm=| 0.6 08 o7a | 063 | 046 | o032 | oz 0.21 039 | oo | 0s2 | os7 (00)

Mean internal temperature in living area T1 (follow ste)

ps 3 to 7 in Table 9c)

cmun-lzozel zomlzonalzo.solzossl 21

21 2 Izslzo.sslzoulzozsl

-

Temperature during heating periods in rest of dwelling

from Table 9, Th2 (°C)

«oanmlzonalzomlzomlzomlzonolzons

20.1[20,1 Izonelzomlzonslzom]

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)

(eslm-l 0.80 I 0.8 I 0.73 | 0.53 I 0.41 I 027 I 0.18 I 047 I 0.34 I 0.61 I 08 I 0.96 I

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9¢)

«smm-l 1822 I 19.02 I 19.05 I 2003 I 2008 I 2009 I 20.1 I 20.1 I 2000 I 2003 I 19.04 I 18.22

-

o7)

-

o0)

-

09)

o0)

LA = Living area + (4) =

0.43 Im )

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 —fLA) x T2

(92)m-| 19.7u| 20.12 I 2036 I 2040 I 2053 I 2054 I 2054 I 2054 I 2023 I 2046 I 20.14 I 19.77 l

Apply adjustment to the mean internal temperature from Table 4e, where appropriate

{893)m= | 18.70 2012 2030 2040 2033

8. Spaca haaling requirement

Set Ti to the mean intemal temperature obtained at step 11 of Table 9b, so that Ti, n=(76)m and re-calculate

the utilisation factor for gains using Table 9a

2054 20354 2054 2033

2040 2014 19.77

[Jan | Feb | Mar| Apr| May] Jun| Jul | Aug| Sep| Oct| Nov] Dec]
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Utilisation factor for gains, hm:

(sa)m-l 083 I 0.8 I a.76 I 0.61 I 0.44 I 023 I 0.12 I 0.13 I 0.36 I 0.64 I 08 I 0.96 I {84)
Useful gains, hmGm , W = (94)m x (84)m

mm= | 5052 | o754 | o299 | 616.01 | 46381 | 310.4a | 10872 | 16871 | 33042 | 502,45 | 559,00 | 52049 | (99)
Monthly average external temperature from Table 8

(ao)m-l 45 I 5 I 6o a7 I 17 I 148 I 16.3 I 163 I 143 I 108 I 7 I 49 l (28)
Heat loss rate for mean internal temperature, Lm , W ={(39)m x [(93)m— (96)m ]

@7m= | 83872 | 830.15 | 731.20 | 63401 | 46645 | 3109 | ﬂwnl 100.73 | 33084 | 52164 | 797.02 | 2420 | (@7

Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m
qsonn-lzw,:o 1oa.37[ 511 Itual 1.91 I o I 0 I 0 I 0 quvliu.:nlzzt.m

Total per year (KWhiyear) = Sum(SB), ., = = 744.43 |(Bm

Space heating requirement in kWh/m?/year 159)

Ob. Energy requirements — Community heating scheme
This part is used for space heating, space cooling or water heating provided by a community scheme.
Fraction of space heat from secondary/supplementary heating (Table 11) '0" if none Eﬂon

Fraction of space heat from community system 1 - (301) = Etmz»

The community scheme /may obtain heat from mmwwmbmmrmmmm

powarml
2) x {303D) =

Distribution loss factor (Table 12c) for community heating system

Space heating kWhiyear
Annual space heating requirement
Space heat from Community CHP (98] x (304a) x (305) x (300) = mw
Space heat from heat source 2 (98) x (304b) x (309) X (306) = mm
Efficiency of secondary/supplementary heating system in % (from Table 4a or Appendix E) zlmu
Space heating requirement from secondary/supplementary system (99) x (301) x 100 + {308) = Ema)
Water heating

Annual water heating requirement

If DHW from community scheme:

Water heat from Community CHP (64) x (303a) x (309) x (300) = mu-)
Water heat from heat source 2 {64) x (303D} x (305) x (300) = mm)
Electricity used for heat distribution 0.01 = [(307a)...{307¢) + (310a)...(310e)} = m 3)
Cooling System Energy Efficiency Ratio Enm
Space cooling (if there is a fixed cooling system, if not enter 0) =(107) + (314) = Emm
Electricity for pumps and fans within dwelling (Table 4f):

mechanical ventilation - balanced, extract or positive input from outside (3:0-)
Stroma FSAP 2008 Version: 1.5.0.70 (SAP 5.50) - hitp:/www stroma com Page G of 7
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warm air heating system fans

pump for solar water heating E
Total electricity for the above, kWhiyear =(330) + (3300) + (330g) =
Energy for lighting (calculated in Appendix L)
Electricity generated by PVs (Appendix M) (negative quantity)

Electricity generated by wind turbine (Appendix M) (negative quantity)

12b. CO2 Emissions — Community heating scheme

Electrical efficiency of CHP unit

Heat efficiency of CHP unit E«wz)

less credit emissions for electricity —(310) » (381) = (362} =

Energy Emission factor Emissions
kWhiyear kg CO2/kWh kg CO2/year
Space heating from CHP) (207a) = 100 < (302) = | 704 | = | o2 | |  1ea70  |izsa
less credit emissions for electricity —(307a) = (361) « (362} = | 2345 | > 0s3 | 12408 |(304)
Water heated by CHP (310a) = 100 + (362) = I
]

rce 2 (% there is CHP

Total CO2 associated with space and water heating (373} + (374) + (379) = (370)
CO2 associated with electricity for pumps and fans within dwelling (331)) x | o0z | = | o166 |oe
CO2 associated with electricity for lighting (332))) x | o0s2 | = | 12588 |o7e)
Energy saving/generation technologies (333) to (334) as applicable

Item 1 | oss | xom=] 12004 |1300)
Total CO2, kglyear SO ). = T
Dwelling CO2 Emission Rate 9% ()= T
El rating (section 14) T
Stroma FSAP 2008 Version: 1.5.0.70 (SAP 590} - hitp:/iwww. stroma com Page 7ol 7
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Assessor Name: Stroma Number:
Software Name: Stroma FSAP 2009 Software Version: Version: 1.5.0.78
Property Address: UNIT B106_1B2P
Address :
1. Overall dwelling dimensions
Area(m?) Ave Height(m) Volume(m?)
Ground floor I 827 Iu-) x I 28 I(2ll - I 147.56 |(:m

oreog e g T

2. Ventilation rate

main Secondary other total

heati heati
Number of chimneys | o I‘I 0 I‘l o | | 0 | ==
Number of open flues [ o |*[ @& > o ] *| 0 |4

Number of intermittent fans
Number of passive vents

i9)-11x0.1 =
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction
¥ both types of wall are present, use the vaue to the groater wail area (after
areas of f equal user 0.35

If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 0 {12)

If no draught lobby, enter 0.05, else enter 0 0 (13)

Percentage of windows and doors draught stripped 0 (14)

Window infiltration 0.23-[0.2x (14} +100] = 0 (15)

Infiltration rate B4 (10) + (1) = (12) 4 (13) + 13) = ) (10)

Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area 10 “n
If based on air permeability value, then 118) = [117) + 20}+(8), ctherwize (13) = (10} 0.64 (1)

Ar ity value gapr test has been done or a degree alr panmeabilly is being used
Number of sides on which sheltered 2 (19)
Sheher factor (20) = 1-0.075 x (194 = 0.65 (20)
Infiltration rate incorporating shelter factor {21) = (18} x {20) = (zu

Infiltration rate modified for monthly wind speed
| Jan | Feb| Mar| Apr | May| Jun | Jul | Aug| sep| Oct | Nov| Dec |

Monthly average wind speed from Table 7
czzm-l 54 I 5.1 I 51 I as I a1 I 38 I a7 I a7 I sz I as I an I 5.1 ]

Wind Factor (22a)m = (22)m + 4
¢zza)m-| 1.33 I 1.27 I 127 I 112 I 1.02 I 098 I 0.82 I 082 I 1.09 I 112 I 12 I 1.27 l
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Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m

073 | 0o | aes | o6t | 0ms | oms 0.5 [ as I a.57 [ 0.61 I 0.6 [ 0.69 ]
CﬂuﬁLEiéﬁmrLW%ﬁkaﬁﬁLﬁSuu
If mechanical ventilation: E(zn)

If exnaust air heat pump using Appendix N, (23b) = (23a) * Fmv (equation (N5)) , otherwise (23b) = (23a) E(ng,
If balanced with heat recovery: efficiency in % allowing for In-use facior (from Table 4h) = E(zm
a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) x [1 — (23c) < 100]
(xa)mnlolololololololololololol (24a)
b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
uaa)m-lolololololololololololol {24b)
c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 x (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 x (23b)
aac)m-lolololololololololololol (24c)
d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1. then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m? x 0.5]

(xamul 0.77 I 074 I 0.74 I 0.03 I 0.09 I 0.64 I 0.2 I 0.62 I 0.00 I 0.00 I 0.7 I 074 I (24a)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(zomg=1_0.73 074 | ore | _oee 05 »

Total area of elements, m*

Party floor I | | |¢32-)
Party ceiling | | | |izzo)
* for and roof use u calculated using 1A 1AU-vaiue) +0.04] as given in paragraph 3.2

** inciude the areas on both sides of nfernad wals and pavifions

Fabric heat loss, WK =S (Ax U) {26)...(30) « (32) = (33)
Heat capacity Cm = S(A x k ) ((28)...430) + (32) + (32a)...(320) = (w

Thermal mass parameter (TMP = Cm + TFA) in kJ/m’K Inccative Value: Medium Em)
For design assessmevits whare the detalls of the construction are not Known precisely the indicative valves of TMP in Tabée 11
can be used ofa

Thermal bridges : S (L x Y) calculated using Appendix K m)

¥ detadis of tharmal bridQing are not known (38) = 0.15 x (31)

Total fabric heat loss (33) + (36) = Em)

Ventilation heat loss calculated monthly (38)m = 0,33 x (25wn x {3)
Jan Feb | Mar | Apr May | Jun Jul Aug | Sep| Oct Nov | Dec
@mm=| 373 | 339 | 333 | 3338 | 3981 | 319 | 3043 | 3043 | 3215 | 3334 | 38908 | 359 (33)
Heat transfer coefficient, W/K (39)m = {37) + (30)m
nsm-v-l 20.34 I 79.14 I 7814 I 7650 I 73.06 I 7435 I 7307 I 7307 I 7343 I 7658 I 7782 I 79.14
Average = Sum(38),  /12= 7670 |(39)
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Heat loss parameter (HLP), W/im?K (40)m = (39)m + (4)
«o)m-l 103 | 13 I 13 | tas I 1.42 I 1.41 I K EE l 1.43 I 148 | 13

Average = Sum(40), . /12~ 1.46 | E2l

Number of days in month (Table 1a)

Jan Feb | Mar | Apr May | Jun Jul Aug | Sep| Oct Nov | Dec
aom=| 31 28 3 30 3 30 3 a1 30 31 30 31 41

4 Watar haating energy requirement

Assumed occupancy, N 42}
ifTFA> 139, N=1+ 1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.8
fTFAE 139 N=1

Anmalavetagehoﬂwahsrusagemﬁhsperdademrage (25xN)f$ 43)

the annual hot waler usage by 5% ¥ the a waler use tarpet ©
not mors that 125 Mres per person par day (all water use, hot and cold)}

[Jan | Feb| Mar| Apr | May| Jun| Jul | Aug| Sep| Oct | Nov| Dec|
Hot waler usage In Mres pev day for each manth Vd,m = factor frormm Tablke 1c x (43)

(“)m'l ou27l 85.00 I 8105 I 7504 I 7543 I 7222 I 7222 I 7543 I 7804 I 8105 I as.06 I 8827

Total = Sum(4d), . =

{47) x (48) =

(49)

Energy lost from water storage, kWh/year
If manufacturer's declared cylinder loss factor is not known:

Cylinder volume (litres) including any solar storage within same (50)

If cammuntty heating and no tank in dwelling, ender 110 itres &1 box (30)

Otharwise If no stored hot water (this o combi ender 07 in box (507

Hot water storage loss factor from Table 2 (kWh/iitre/day) 31)
Volume factor from Table 2a 0.83 =2)
Temperature factor from Table 2b 0.54 {33)
Energy lost from water storage, kWh/year ((80) x (1) x {52) x (33) = 1.44 (54)
Enter (49) or (54) in (55) 1.44 {83}
Water storage loss calculated for each month ((26)m = (35) % (41)m

mu)m-l u:al 4022 I 2413 I 4300 I 2423 I 4309 I 2413 I 4453 I 4308 I 4453 I 4308 I 4453 l (56)
i solar storage, (57 )m = (36)m x [(30) — (H11}] + (30), else (37)m = (36)m where (H11) Is from Appendtx H

(sr)m-l 4433 I 4022 I 2453 I 4300 I 2453 I 4300 I 24353 I 443 I 4308 I 4453 I 4308 I 443 I =7

Primary circuit loss (annual) from Table 3 (o0)
Primary circuit loss calculated for each month (59)m = (58) + 365 = (41)m

(modified by factor from Table H5 if there is solar water heating and a cylinder thermostat)
(DB)m-I s1.81 I 2079 I 2181 I 20.14 I 3181 I 50.14 I 2181 I 5181 I 50.14 I 5181 I 50.14 I 5181 I a9)

Combi loss calculated for each month (61)m = (60) = 365 x (41)m
«mm-lolololololololololololo
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Total heat required for water heating calculated for each month (62)m = 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m
(02)m= l zz7.aal 201.77 l 21476 I 196.47 I 195.4 I 178.71 I 175,03 I 167.23 I 183.21 I 203.53 l 210.24 I 223.41 ] {62)

Solar DHW Input using Gor H quantity) (enter 0" if no solar
(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
wym=-f o | o | o | o ] o ] o ] o | o ] o | o | o | o | (63)
Output from water heater

(©2)m= I 22735 | 20177 | 21476 | 15047 I 195.4 I 178.71 I 175.55 [ 167.23 I 183.21 | 203.53 I 210.24 [223.41

1 1o water

239804

Output from water heater (annuat), -, | 3
Heat gains from water heating, kWh/month 0.25 x [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m |

«n)m-l 1207 I 107.77 I no.ul 100.91 I 110,01 I 103.01 I 103.41 I 107.29 I |os.17l 112.71 I n:usl 119.32 I (o3}

include (57)m in calculation of (65)m only if cyfinder is in the dwelling or hot water is from community heating

5. Internal gains (see Table 5 and 5a)

Metabolic gains (Table 5). Watts
Feb Mar

o849 ap.48

Jun | Jul
8049

Apr

o849

Aug

o849

{60~ o849 {o0)

Lighting gains (calulatad in Appendix L, equation L9 or L9a), also see Table 5

o849 ap.48

Losses e.g. evaporation (negative values) (Table 5)

(7Hm-| .m.nl -70.79 I 70.79 I -70.79 I 70.79 I -70.79 I 70.79 I -70.79 I 70.79 I -70.79 I 70.79 I -70.79 I an
Water heating gains (Table 5)

n‘2)m-| 10123' too.:nl 150.51 I 151.2!:' 147.5&' 143.00' uu.ssl 144.21 I uoml 151.5 I uus:l too.:wl 72)
Total internal gains = (O8)m + (67)m + (63)m + (G3)m + (70 + (T1)m + (72ym

37699 | 38142 73

Solar gains are calculated using solar flux from Table 0a and associated equations 10 convert (o the applicable orientation.

Orientation: Access Factor Area Flux a_ FF Gains
Table 6d m? Table 6a Table 6b Table 6¢ w)
o,ex| | | 1132 | | 1887 | | 0.72 | x | a7 | - 76.61 (70)

FEEEEREE
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East ax| 1 | x| _m32 | x| 7s | x| orz | x| o7 | TR
e s % [ e P o B o [ o
o s Y s Y e Y e Y e I e
N s Emrm EE e aEEEl
Solar gains in watts, calculated for each month {83)m = Sum(74)m ..(B2jm

wam= | 7861 | 132.30 | 243.52 | 361.57 | 439.93 | 43004 | 24590 | 30770 | 29114 | 10229 | 6773 | eans | (83)

Total gains — internal and solar (84)m = (73)m + (83)m , watts

oaim= | 478.03 | 34091 | 62020 | 7204 | 70929 | 78183 | 70021 | 71007 | 6290 | 34233 | 47471 | as020 | (64)
Temperature during heating periods in the living area from Table 9, Th1 ("C) Em»

Utilisation factor for gains for living area, h1.m (see Table 9a)
Jan Feb | Mar | Apr May | Jun Jul Aug | Sep| Oct Nov | Dec
(oym=| o083 | oss 0.86 08 0.76 a.57 0.39 a.42 a7t 082 0.9a 083 {o0)

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9¢c)
«cmm-l 18.57 I 19.78 I 2012 I 2051 I 2023 I 2096 | 2098 I 20399 I 2039 I 2053 I 19.95 I 19.02 ] ®7)

Temperature dunng heating periods in rest of dwelling from Table 9, Th2 (°C)
I 19.74 I 1

: af tempe or dweling T1+(1-

mun-l wss[ 182 I 19.54 I 19.93 | 2023 l 2034 I 2037 [2037 I 2028 | 1898 I 130 | umo] (92)
Apply adjustment to the mean internal temperature from Table 4e, where appropriate
3m=| 199 | 192 | 1934 | 1893 | 2023 | 2034 | 2037 | 2037 | 2028 | 1535

1935 | 1803 {93}
8. Spaca heating requirement
Set Ti to the mean intemal temperature obtained at step 11 of Table 9b, so that Ti,m=(76)m and re-calculate
the utilisation factor for gains using Table 9a
[Jan | Feb| Mar| Apr| May| sun| Jul | Aug| Sep| Oct | Nov| Dec|
Utilisation factor for gains, hm:
mnm-l 0.90 I 0.87 I 0.94 I 0.57 I 0.72 I 0.52 I 0.33 I 0.35 I 0.00 I 0.09 I 0.57 I 0.95 l (24)
Useful gains, hmGm , W = (94)m x (84)m
(9%)m= I 4702 [::u.u | 58056 | 632,04 I 6573 | 4125 | 25434 [233.52 I 41380 | 4852 I 46140 | 44920 ] 193)
Monthly average external temperature from Table 8
«sa)m-l r) I 5 I 6B a7 I 147 I 148 I 16.9 I 169 I 143 l 108 I 7 I a8 ] {90)
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]
(97 )m= |noo.stl nzA.ozI 1oousl a39.00 l 640.21 I 427,04 l 23383 I 233.70 I 452 I 700.53 l 9063.43 I 1119.:2] (s7)
Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m
4su)m-|aw.3o 390.00 I :no.oal tu.ocl 35.41 I o I 0 I 0 0 I 100.13 I 361.42 I 450.07

Tolal per year (KWhiyear) = Sum(Se), ., ., = 240870 |4sm

Space heating requirement in kWh/m?/year 1991
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Da. Energy requirements — Individual heating systems mcluding micro-CHP)

Space heating:

Fraction of space heat from secondary/supplementary system 0.1 (201)

Fraction of space heat from main system(s) (202) =1 -{201) = 08 (202)

Fraction of total heating from main system 1 {204) = (202} = [1 - (203} = 08 (204)

Efficiency of main space heating system 1 789 {206)

Efficiency of secondary/supplementary heating system, % 100 (208)
[Jan | Feb| Mar| Apr| May| sun| Jul | Aug| Sep| Oct | Nov| Dec KWhiyear

Space heating requirement (calculated above
| 515,30 | 380.00 I 31083 I 104,04 I 55.41 ) I 0 I ) I 0 I 100.19 I 361.42 I 490.07 I
(211)m=([(98rnx(204)_]+(210)m}x 100 + (206) 211
I;zul 4527 I m.ml 187.11 I 6321 I 0 I 0 I 0 I 0 I 182.72 I 412.20 I 562.63
Totai (KWhiyear) =Sum(211), _ = 2812 00 I(ZH)

Space heating fuel (secondary), kWh/month

= {[(98)m x (201)] + (214) m } x 100 = (208)

(215)m mul;analzuml 104 I 5.58 I 0 I ) I 0 I ) Iionzl:ﬂ.ulnm
Tolal (kKWhiyear) =Sumi213), = 246.50 |(z1m

21024 | 22341

Annual totals kWhiyear k r
Space heating fuel used, main system 1

| w1200 |
Space heating fuel used, secondary
Water heating fuel used
Electricity for pumps, fans and electric keep-hot

central heating pump:

boiler with a fan-assisted flue E]
Total electricity for the above, kWhiyear =um of (230a)...(230g) = Emn

Electricity for lighting s o=

12a. CO2 emissions — Individual heating systems including micro-CHP

Space heating (main system 1) 211 x | o1s | - | sas06 261
Space heating (secondary) 219) x | o042z | = | 104,00 | 203
Water heating 219 x | o018 | = |  ease2  |izes
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Space and water heating (201) 4 (202) + (203) + (204) = [Cozsane_Jeom
Electricity for pumps, fans and electric keep-hot 231} x | o422 | = | 7ams  Jwom
Electricity for lighting 232y x | o042 | = | 17443 |(z0m)
Total CO2, kglyear sum of (203)...(271) = (272)

TER = oz Jora

DRAFT
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APPENDIX E

Business Unit- Typical BRUKL Data Output
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BRUKL Output Document @ HM Government

Compliance with England and Wales Building Regulations Part L 2010

Project name Shell and Core
Lower Ground Floor Units As designed

Date: Tue Sep 09 12:28:44 2014

Administrative information

Building Details Owner Details
Address: London, Marme:
Telephane number:
Certification tool Address:
Galeulation engine: SBEEM
Calculation engine version; v4.1.d.0 Certifier details
Interface to calculation engine: DesignBulder SEEM Name: Darryl Vardil
_ Telephana numbear:
Intarface to calculation engine wersion: v3.0.0
Address: .,

BRUKL compliance check version: w4140

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

1.1 | ©0, emission rate from the noticnal building, kaCOwW/m®.annum 19,8

1.2 | Target COQy emission rate (TER), kgCOuW/m’ annum 15.9

1.3 | Building Oy emission rate (BER), kgCOuJ/m annum §.9

1.4 | Ara emissions fram tha building less than or equal to the target? BER =< TER

1.5 | Ara as built datails the same as used in the BER calculations? Separate submission

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

achieve reasonable overall standards of energy efficiency

2.a Building fabric

Element Uadinit | Ua-caic | Uicae | Surface where the maximum value gcours®
Wall** | 035 |02 0.2 Lower Graund Floor - Emplayment use EAST |W_ &
Floar 025 W11 0,11 Lower round Floor - Employmeant use EAST |5 3
Roaof 0.25 | 048 [ 098 | Lower Ground Floor - Employment use EAST |R_4
Windows™, rocf windows, and rooflights | 2.2 16 1.6 Lower Graund Floor - Employment use EAST |G 8
Personmel doors 2.2 - - ‘Mo heat lees personnel doors”

Wehicle access & similar large doors 1.5 - - ‘Mo heat loss vehicle access doors™

High usage enlrance doors 35 - - "Ma heal loss high usage enbrance doors”

Usma = Limiting area-weighled avarage Lvakoes WK

Usoae = Calculatad aresweighled avarags U-values [Wnrk) Ucae = Calculated maximum irdividual element U-values [Wor Y

* These might be more than ane surfaos wheara the masimum U-value occurs,

"7 Pulomists U-vaslue check by The loal coes net apaly 1o curlyn walls whese irmiling slangard 15 smmilar 1o hal far wndoss.

*** Display windaws and similar glazing are excluded Tram the Uswvalue cheds.

HE.: Mesther roal venlilatars {inc. smake vanks) nor swimming poal basns are modelled or dhecked agains! the limiting standards by the tael.

Air Permeability Worst acceptable standard | This building

m{h.mé) at 50 Pa 10 5

Page 1 of 5
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2.k Bullding services

The building services parameters listed below are expected to be checked by the BCO against guidance.
Mo autematic checking is performed by the tool,

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

Whole building electric power factor achieved by power factor correction <09

1- GHP PV
Heating seasonal efficiency | Cooling mominal efficiency | SFP [Wi{l/s)] HR seasonal efficiency
0.83 - - -

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

1= Project DHW
Heating seasonal efficiency Hot water storage loss factor [kWhilitre per day)
Hot water provided by HVAL system

“Mo zanas in project whara local mechanical ventilabion or exhaust is applicable”

Shell and core configuration
Zone Assumed shell?
Lower Graund Floor - Emplayment use EAST YES

General lighting and display lighting
Zona Ganeral lighting [W] Display lamps efficacy [Im/W]
Lewar Ground Flaor - Emplayrment usEEREBET -

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

to limit solar gains

Zone Solar gain limit exceeded? (%) Intermal blinds used?
Lower Ground Floor - Employment ugsERASTI Y ) MO

Criterion 4: The performance of the bullding, as bullt, should be consistent with the BER

Separabe submission

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

building should be in place

Separate submission

Page 2 of 5
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Technical Data Sheet (Actual vs. Notional Building)

Building Global Parameters Building Use

Actual Notional % Area Building Type

Area [m] 4549 4245 ¥ SEANE

Extemal arga [n] 1167.3 1167.3 A3AAIAS Rislaurants and G Irinking EsLTakasways
Heaer R o ST ——
Infillration [mihei@d 50Pa] 6 5 oS R L A siral Groups
Average conduclandes [WK] 23277 367.04

Ayerage U-value [Vm7K] 002 o ,» : I 3

Alpha value® [3%] 1512 11.55 f | . .

= Parsmrbaga of L buichreg's g basit i soelboenl whath o de b Barreal bidgrg

Energy Consumption by End Use [kWhim]

Actual Notional

Heating 2223 2873
Cooling 0 Q
PAuliany 1.68 0.88
Lighting 14.77 18.15
Hot wiater 452 381
Equipment* 42.19 41.13
TOTAL 368.9 52.28

* Exargy saedd by auipmant doas not acun b e detd for caloubring aminsons.

Energy Production by Technology [kKWh/m’]

Actual Motional
FPhatavaltaic systems 2,16 q
Wired furbines ¥} Q
CHP genarators 6.3 q
Salar hermal systems 1} q

Energy & CO, Emissions Summary

Actual Indicative Target
Heating + cooling demand [MXim’]  165.47 184 .84
Total consumption [KWhi] 36.9 52.38
Tatal emissions [kgim’] 6.9 18.9
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HYAC Systems Performance

101 Camley Street, London

Heal dem [MIma]
Coal dem [MAimz]

= Healirg energy demand

= Coaling erangy demarsd

Heal con [EWIim2] = Healing energy carsamglion
Coal can [kWim2) = Coaling erengy consurmpian
= Auxiliary ernergy consumptian
= Healirg sysbem seasonal afficiency (for nalional buiking, valua depends on activily glazing class)
= Coaling system seasonal energy efficiency ratio

foax con [kKiWhim2]
Heal S5EFF

Cral SEEER
Heal gen SEEFF
Cral gen S5EER
aT

HS

HFT

CFT

= Healing peneralor seasonal efficiency

= Cooling generator seascnal energy afficiency alic
= Syslem type
= Heat saurce
= Heating funl type
= Cooling fual typa

140904-2601-6- EN Statement-DV

Issue: 04

System Type |Hestdem| Cool dem| Heat con | Cool con | Aux con | Heat Cool Heat gen | Cool gen
M.lim2 MJima2 EWhim2 | kWhim2 | kWh/im2 | SS5EEF S5EER SEFF SEER
[ST] Central heating using water: radiatorg, [HS] District heating, [HFT] District Heating, [CFT] Matural Gag
Actual 23.2 107.5 74 ] 1.7 0.87 ] 0.83 4]
Notional | E1.9 1029 257 0 1 0790810 e
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The BCO can give particular attention te items with specifications that are better than typically expected.

Building fabric

101 Camley Street, London

Element Uitye | Uewin | Surface whare the minimum value aceurs®

wall uZs o Lawer Eround Floor - Employmant use EAST_W_ 5
Floar 0.2 0.11 Lawsar Ground Floor - Employmant use EAST 5_3
Foof 015 | 018 | Lower Ground Floor - Employment use EAST _R_4
Windows, roof windows, and rooflights 1.5 1.6 Lawer Ground Floor - Employment use EAST G_H

Personnel doors 1.5 - "Mo heat loss personnal doors®
Wehicle acoess & similar large doors 1.5 = "Mo heat loss vehicle access doors”
High usage entrance doors 1.5 |- "Mo heat loss high usage entrance doors”

Uit = Typical incividual elamant L-values [W{meK)]

Ll = Minmem individoal alemant Ll-valugs [Wmik)]
* These mighl be more han ane surface wheara e minirum U-salue occurs.

Alr Permeability Typlcal value This bullding
m{h.mé} at 50 Pa 5 5
Page Sof 5
140904-2601-6- EN Statement-DV 58 Issue: 04

SEP 2014



swp

consulting engineers 101 Camley Street, London

APPENDIX F

KINGS CROSS ENERGY CENTRE CORRESPONDENCE
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From: Paul Diakin
Sent: 07 February 2014 1215
To: Chriz Rowe
Ce: Paul Bugzhall; 'Clare Habbes'; Robert Clarke
Subject: RE: 140128 2601-6 101 Camley Street Mixed Usa Development
Dear Chris

In response to your previous e mail requesting the feasibility of supplying 485kw heat/hot water load from the Kings
Cross energy centre to your site, having discussed this with both our technical team and the dlient | can advise that
we do no t believe thiz to be a feasible option. The reasons are as you have stated previously that the location of
your site would be difficult to serve due to the crossing of the canal and the network rail and the associated
legal/easement requirements that would need to be secured from the relevant parties.

Best Regards

Paul

From: Chris Rowe

Sent: 28 January 2014 14:05

To: Paul Dakin

Cc: Paul Bushell

Subject: 140128 2601-6 101 Camley Street Mixed Use Development

Dear Mr Dakin

| have been given your name via Vital Energy and note you are responsible for the Kings Cross Development CHP
Energy Centre

We have been requested az part of our Planning Application (planned not submitted yet) by Camden to enguire
about the potential for the KC CHF plant to serve our development also

We have a heating/hot water demand of approx. 485kw and would appreciate your thoughts on the feasibility of
supplying such a load to owr site;] attach a site plan showing your site and ours and their relationship

Appretiate the issue of the Network Rail line and Canal but as noted above would be pleased to receive your initial
camments

Kind Regards,
Chris Rowe
Director

Slender Winter Partnership ud
The Old Schoal

London Road

Westerham

Kent

TM16 10N

'...: Registered In England: 3735841
Ve mmmawald ok 'H'I.Tm:lul:mllﬂlﬂ
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APPENDIX G

KSR - DESIGN FOR SHADING
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DESIGM FOR SHADING

The external building envelope has been designed to minimise exces-
sive solar heat gain in particular south and west facing facades. Deep
balconies and external blinds have been provided as necessary. All 121
units have at l=ast one of following features;

1y Deep roof overhang (on Penthouse unit)

2) Typical deep balconies for main living area (shown as Green Dot)

) External blind (shown as Blue Dot)

TYPICAL SECTIOM 1 TYPRICAL SECTION 2
Deep roof overhang on penthouse unit Di=ap baloony (refer to planning drawing
{refer to planning drawing CML-334 for further detail) CML-330 for further dekail)

external
venetian
bind
K TYPICAL FLOOR PLAN TYPRICAL SECTION 3
External Blird (refer to plarning drawing
CML-33Z for further detail)
101 CAMLEY STREET
SUPPLEMENTARY SUBMISSION DES|GN FOR SH&D'NG
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