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Data, references and information are given in good faith and from sources that are deemed
reliable. Twentylé Design can take no responsibility for errors in the source data, nor any
consequential loss or damage howsoever caused.

This report is based on limited early design information and therefore changes fo the design
will affect the accuracy of the predictions made. Furthermore, external factors such as
climate will impact on energy and carbon saving calculatians.
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Introduction

This Energy Statement is produced in support of the proposed development of 8no new flats
at St. Cross Street, EC1. It has been produced in accordance with the guidance in Camden’s
Policy Guidance document CPG1/3 and in compliance with LDF policies CS13 and DP22.

it has been commissioned to help demonstrate compliance with the Local Planning Authority
(London Borough of Camden) requirement to procure 10% of operational energy from
renewable technologies (information sourced from Camden Council's Website!) and runs
alongside the Code for Sustainable Homes documents that have also been produced by
others.

The Code for Sustainable Homes predicted rating for this site is Code Level 3. This requires a
COQ2 reduction of 25% aver the 2004 Building Regulations, but since the update to Part Lin
2010, is now only the equivalent of passing Building Regulations.

However, the Code Assessor for this site {who has also undertaken the SAP calculations), has
predicted a score under issue ENE1 (which awards credits based on the reduction in CO2
emissions over the targets in Part L} of 4.2 {out of 10). To achieve this score, the development
will need to improve on Part L 2010 by 38%

The report uses the London Renewabiles Toolkit strategy along with the preliminary SAP
calculations to demonstrate how the development is meeting the emissions reduction
requirements of the Local Authority.

Key Commitments:

+ All dwellings are to achieve a Code for Sustainable Homes Level 3 rating

« All dwellings will improve over the requirements of Part L 2010 by
approximately 38%

* U Values will be increased and the air permeability will be considerably lower
than building reguldtions requirements

+ Consideration will be given in due course to linear thermal bridging details to
improve the Fabric Energy Efficiency

+ Atlleast 10% of site wide energy demand (as calculated using SAP 200%) will
come from Low or Zero Carbon technologies.

» All dwellings will have a calculated potable water consumption of less than
105 fitres per person per day = considerably improved over Building
Regulations.

¢ The level of suface water discharge will be reduced post development to be
no more than at current.

* The ecological value of the site will be increased.

e A disused brownfield site will be brought back into use as much needed
residential dwellings.

! - hitp:/ /www.camden.gov.uk/ccm/content/environment/planning-and-built-
environment/two/planning-applications/making-an-application/supporting-
documentation/sustainability-statements-design-and-construction.en
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The site is currently vacant. The current proposal is to replace construct a new block
containing 8no. flats. A “Street View" image of the existing site is shown at Figure 1. A
Perspective sketch by the Architect is shown at Fig. 2

Figure 2: Proposed Sketch {© Alec Alexandrou)
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The developer for this site is adopting a “fabric first" approach to the build, which has
numerous advantages.

Passive measures such as glazing, orientation, insulation, reduction of thermal bridging.
biodiversity etc. are generally more cost effective ways o reduce energy use than "active"
measures, such as renewable fechnologies.

In addition, since there is a planning reguirement to reduce emissions by 10% through the use
of renewabies, it makes sense to reduce the baseline energy demand as far as possible using
passive measures first, thus reducing the amount of more costly technologies reguired.

Passive measures generally have much less embodied Carbon, since on the whole they are
design considerations rather than “bolt-on" exiras.

Passive measures proposed for this site include:

e Increased U Values above Building regulations backstop values
+ The considered use of “enhanced” construction details to minimize linear thermal
bridging
« Maximizing south facing glazing, while taking care to avoid overheating
« Proposing a green or brown roof, o improve the insulation value, aitenvate rainwater
and increase the biodiversity of the site.
o Green roofs also contribute to reducing the “heat island" effect associated
with cities.
o They are also considered as a sustainable Drainage System (SuDS)
o Itis estimated that Green Roofs can help reduce emissions by as much as
5kg/m2/yr?
e Using high quality, sustainably sourced materials with good “Green Guide” ratings
o Further details of this Green Guide can be found at
hitp://www.bre.co.uk/greenguide/
e Ensuring good levels of daylighting to habitable rooms.
« Supplying dedicated low-energy lighting inside and outside.
» Supplying a secure drying space to occupants to reduce the use if tumble driers.
s Complying with the other requirements of the Code, which can be considered
“passive” energy reduction (cycle storage, home office provision efc.)

These measures combined will reduce the energy demand considerably {although it is not
possible to quantify exactly}, help occupants live a more sustainable lifestyle, and comply
with the Local Authorities vision for new housing in the Borough.

2 hﬁp://www.greenroofoffseTs.co.uk!reduce.php
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In order to determine the amount and type of renewable technologies which are most
appropriate for this site, we first need to calculate the amount of energy predicted to be
consumed,

The most usual way to do this is with the Standard Assessment Procedure (SAP), which is the
calculation methodology used fo demonstrate compliance with both the Building
Regulations Part L, and the Code.

Preliminary SAP calcs have already been canied out, and provided to us for use in this report.
The SAP calculafions we will use here are effectively “base case” SAPs, which provide for no
renewables. They offer, at this stage at least a representation of the likely construction and
therefore the energy demand.

The SAP calculations also give an estimated CO2 emissions figure, based on the input fuel
types. it is this figure that can be used to calculate the most suitable renewabie or low-

carbon system,

These figures will be checked agdainst the baseline figures used in the London Renewables
Toolkit {which is used where no SAP calculations have been done) to ensure there is some

parity.

Primary Energy Demand

Using SAP

The primary energy demand has been calculated for 3 different flats, termed Flat A, D and
G. We will average the energy demand for the 3 flats, and use that as a baseline.

Fiat A Annual Primary Energy Demand - 11235 kWh/yr
Flat D Annual Primary Energy Demand — 6646 kWh/yr
Flat G Annuai Primary Energy Demand - 6646 kWh/yr
Total for all 3 flats 24527 kWh/yr
Average per flat 8176 kWh/yr
Estimated total for 8 Flats 65405kWh/yr
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Baseline Carbbon Emissions

Using SAP

The SAP calculations for the 3 types assessed af this stage give predicted emissions rates as
follows:

Flat A Annual Predicted CO2Emissions — 2334 kg C/yr
Flat D Annual Predicted CO2Emissions— 1398 kg C/yr
Flat G Annual Predicted CO2Emissions— 1398 kg C/yr
Total for all 3 flats 5130 kg C/yr
Average per flat 1710 kg C/lyr
Estimated total for 8 Flats 13680 kg C/yr

Using London Renewables Toolkit

The London Renewables Toolkit gives benchmark figures for emissions rates, where actual
Sap calculations have not yet been undertaken.

The benchmark emissions rate figure for @ "Town Centre Residential Tower", which is the
closest matching description, is given as

8.62 kg C/m?2 GIFA

Although the drawings are noft sufficiently advanced to be completely accurate about the
floor areas, we estimate the gross internal floor area (GIFA) to be approximately 775m?2
Using the simple equation:

Floor Area of Building x Baseline Emissions for Type = Annual Baseline Emissions

We arrive at g figure of:

775m2 x 8.62kg C/m2 = 64680 kg C / yr

Clearly the London Renewables Toolkit is considerably lower than the SAP calculations and it
is the higher SAP figure that we will use in establishing the renewables input.
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Carbon Reduction Target

The next stage of the calculation is also a simple equation:

Emissions Reduction Target = Carbon Reduction Target (%) x Baseline Emissions
So the emissions reduction target is:

13680 kg Cfyr x 10%=1348kgC/Yr

S0, in order to meet the council's planning condition, the development will need to reduce
its emissions by approximately 1368 kg C / Yr through the use of renewables.
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Complying with the Requirements

The mayor's energy hierarchy asks developers to consider carbon reductions in the following
order;

The Mayor will expect all strategic referrals of commercial and residential schemes to
demonstrate that the proposed heating and cooling systems have been selected in
accordance with the following order of preference

e passive design;

e solar water heating;

e combined heat and power, for heating and cooling, preferably fuelled by
renewables;

¢ community heating for heating and cooling;

+ heat pumps;

* gas condensing boilers and gas central heating.

Opportunities on this site for passive design are limited in that the orientation of the building is
more or less pre-defined. However, the developer is making the best commitment possible,
by using the passive features previously discussed.

Where relevant, these measures have been incorporated already into the SAP calculations.
The next stage of the andlysis is to determine the most appropriate renewable strategy for
the site. Increased investment and heavier regulation have meant that a reasonably wide

range of technologies is now available to help meet carbon reduction targets.

Each technology is suitable for different applications, and many can usually be discounted
quite early in the process for reasons outside the control of the design team.

The following table shows the full list of potential technologies and which are discounted
immediately.

Development | SolarPV | Solar Smail Biomass Biomass Heatl Micro
type Thermal  scale wind CHP pump Gas
CHP
Apartments N . N X N X v X
Key:
Appropriate technology to be considered v

Technology not appropriate {reasons given below)
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Technologies Not Considered Further

Small-scale Wind Turbine

Micro wind turbines (roof-mounted) work best in exposed locations, without turbulence
caused by large obstacles such as buildings and trees. They tend not to work very well in
urban situations where wind comes from several directions and there are significant
obstacles in the way. Most rooftops get an average annual wind speed of no more than 2 or
3 metres per second, and as the turbines do not generate power at less than 3 or 4 m/s, it
would be sitting idle for much of the time.

The proposed development is set within a dense urban site and is in very close proximity to
other buildings in all directions. The adjacent buildings are high, and there is a proposal to
increase the height of the building to one side. Any wind turbine installed would produce an
unacceptably low output. Current research being caried out into the effectiveness of urban
micro turbines is suggesting that the predicted financial and carbon ROIs are not being met.

Micro CHP - Gas fired and Biomass

Micro-CHPs are an emerging technology (described by the Biomass Energy Cenire as a
technology that should be regarded as "still under development"
{hitp:/flinyur.com/375btxq).

The installation costs are still extremely high {approx £7.000 for a standard domestic sized gas
CHP unit) and the range of installers and manufacturers is very small.

CHP requires a regular heating and hot water demand to be efficient in a small scale
development such as this there is likely o be too much load variance for the system 1o

operate effectively, and the carbon savings are unlikely to be worth the initial investment.

There would undoubtedly be issues regarding the commercial availability of Micro-CHP units
along with difficulties with maintenance, servicing and repairs.

For these reasons, this technology will not be considered for this project.
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Renewable Energy Technologies Considered

The following renewable technologies are considered potentially viable for the development
and will be considered further:

Solar Thermal Collector

Figure 3: Evacuated Tube Solar Thermal Collectors (Creative Commons License)

solar thermal collectors use radiant energy from the sun to heat water pumped through
tubes mounted on the roof. They are an established technology and widely used. As a result,
capital costs are comparatively lower than other solutions. There are two main types,
evacuated tube {Fig.3) and flat plate (Fig 4). Evacuoted tube panels are less aesthetically
pleasing, but produce more heat per square metre.

Figure 4: Flat Plate Solar Thermal Collector (@htip://www inbalance-energy.co.uk)

12
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Although the capital cost of solar thermal panels is low, there is currently uncertainty over
when [and if) the Government willintroduce the proposed Renewable Heat Incentive which
would reward dwellings with solar thermal technology. There is also uncertainty over any
level or reward that would be offered.

Thermal energy is difficult to store effectively and on this development there is little space
that could be used effectively. Another main disadvantage is that solar thermal systems only
work effectively in the summer months when there is significant solar radiation. This is, of
course when there is lowest demand for heating, and so if the energy cannot be stored or
used elsewhere, it is likely to be wasted.

A 13m2 system feeding all 8 dwellings would generate approximately 1800kWh/annum and
save approximately 2900 kg C/annums3 at a cost of approximately £19k

Although solar thermal panels are often used as a renewable technology, and represent a
cost-effective means of reducing emissions, they are not considered the most suitable for this
site.

Photovoltaic Cells (PV)

Figure 5: Roof Mounted Photovoltaic Panels {Creative Commons License)

Photovoltaic panels convert energy from solar radiation into electricity using a
semiconductor material such as silicon. There is now a huge range of panels available,
divided primarily info roof-integrated {(where the panel forms the roof covering) and roof-
mounted (where the panel sits over the tile)

PV panels can also be classified by the type of semiconductor used. Polycrystalline panels
are the cheaper option, but have reduced efficiency over the more expensive

3 hitp:/fwww.encraft.co.uk/ws/P /Standalone /SolarHotWaterBudget.php
13
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monocrystalline. Hybrid panels which comprise a mono crystalline cell with a thin amorphous
layer are now becoming more popular, but remain the most expensive option.

While PV was until recently considered much more costly than other solutions, growing
demand as well as Government incentives (through the Feed-In Tariff scheme which
guarantee a certain financial ROI for a period of 25 years) have meant that PV is now a
much more economical solution.

Another advantage of PV over solar thermal is the versatility of panel sizes, which means the
production can be sized more accurately to refiect demand.

A quick calculation using Encrafi's PV sizing tool* gives a system that produces 4.32kWp.,
generating 2850kWh per year, and saves 1500 kg C/yr. This is explored further in this report.

A PV system, with gas boilers is selected as the most suitable technology for this
development.

Biomass

Figure é: District Biomass System [© ingleton Wood LLP)

Biomass refers fo a method of producing energy from the combustion of organic material,
usually wood chip or pellets. Although producing warmth through combustion is an ancient
technique, its use as a primary heating source in dwellings has only recently made a
resurgence. Biomass boilers are now exiremely efficient (more than 90%), produce very little
ash and smoke, and many have self-cleaning and auto de-ash functions.

4 hitp:/ fwww.encraft.co.uk/ws/P/Standalone/SAP20095olarPV_V2.php

14
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For any biomass based solution, the two primary obstacles are space. and supply of fuel.
Biomass requires a storage area for the fuel, and this must be of sufficient size that overly
frequent deliveries are not needed, particularly through the winter months. Given the severity
of recent winters, with the consequent disruption to transportation, there are now concerns
that should the development run dry of fuel, there could be significant implications.

There are additional reasons why biomass has now been discounted: Biomass boilers need to
run at full, or near to full capacity to maintain efficiency. For dwellings such as these which
are likely to be purchased by young professionals, the boiler will be under-used during the
day. This means that much of the carbon savings thot can be gained from biomass will be
wasted.

In central London there are also issues with smoke and fumes into neighbouring properties,

For these reasons, biomass is not considered to be the appropriate solution.

Ground Source Heat Pumps

Ground source heat pumps use a buried ground loop which transfers heat from the ground
into a building to provide space heating and, in some cases, to pre-heat domestic hot
water. The latent warmth in the ground is then amplified using an electrically powered heat
pump at a coefficient of performance (CoP) of around 3. In other words for every unit of
electrical energy put into the system, around 3 are output.

There are two main methods to achieve the required length of underground pipework,
vertical boreholes and horizontal coiled loop {“slinky"), shown at Fig. 7.

GROUND-SOURCE HEAT PUMP

This example Hustrales under-floor
heating. This technology can also be

used with radiators. Trenches are usually
between 1-2m deep and borehales
between 15-100m. depending on energy
needs. The longer the coll, the more
enasgy it produces.

15
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Figure 7: The basics of a Ground Source Heat Pump (Source: EST)

Boreholes require very deep piles to work effectively (between 15 and 100m] this is unlikely to
be possible in central London with the myriad below ground services and ducts.

There is no space on site that is unused by the proposed building and so a horizontal coil is
also not considered feasible.

Ground source heat pumps are therefore not considered suitable.

Air Source Heat Pumps

Air source heat pumps (ASHPs) operate using the same principles as the underground
alternative, but draw thermal energy from the air rather than the ground. ASHPs work by
extracting heat from the air and turning it into usable domestic heating. There are two main
types of ASHP systemns: air-to~air systems provide warm air, which is circulated to heat the
building; and air-to-water systems which heat water to provide heating to a building through
radiators or an underfloor system.

Air source heat pumps best suited to new build applications, with high levels of insulation,
and low air leakage. They are dlso best suited to low-temperature applications such as
underfloor heating.

The heat pumnp itself comprises a compressor and two heat exchangers that extract heat
from ambient air.

Unlike the GSHP, the ASHP requires considerably less external space to install (and the pump
is usually sited externally or can be located in the roof space. Accordingly, installation costs
are kept to a minimum.

Although usually powered by electricity, the ASHP has a CoP ranging between 3 and 4,
however the CoP declines with a reduction in air temperature, unlike the GSHP that has a
relatively stable CoP. Air to water heat pumps produce hot water that is at a lower
temperature than standard boiler systems, which makes it most efficient when supplying low
temperature systems such as under floor heating. Optimising the system to generate higher
temperatures reduces the CoP meaning the economic and energy benefits may be
affected.
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Fig 8: An Example of an external Air Source Heat Pump (Source: Intemet)

External ASHP's require a box such as the one shown in Fig.8 to be mounted on the outside of
the building. These are reasonably unsightly (although could be mounted to the rear}, but
more importantly can create significant noise.

Given the high density of the site location, and the proximity of neighbours, it is proposed
that this type of heat pump is not the most suitable. In addition, these units require at least a
measure of warmth in the air to work effectively. The recent extreme cold experienced in UK
winters means that the dwelling occupiers may experience higher fuel bills and consequent
emissions than if standard gas boilers had been used.

Air Source Heat Pumps are therefore not considered suitable for this project.

Exhaust Air Heat Pumps

A more favourable alternative is the exhaust air heat pump (EAHP), a variant on the
technology described above.

These systems work essentially in the same way to an ASHP, combined with a Mechanical
Ventilation ond Heat Recovery system {MVHR). Warm stale air is extracted from the dwelling
and any warmth in the air is extracted using a heat exchanger in the heat pump circuit.

This heat energy is used to provide heating and hot water to the dwelling, while the cold airis
expelled, usually at a temperature of around 0°C. Fig. 9 gives a graphical representation of
this process.

17
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Fig 9. The Workings of an Exhaust Heat Pump System @ Nive

As with ASHPs, EAHPs supply low temperature water for heating {ideally in a well insulated
airtight fabric with underfloor heating) and DHW. Any shortfali in the production from exhaust
air is met with an electric immersion.

The advantage of an exhaust air system over a “standard” ASHP is essentially that all of the
technology is contained intermnally, and so there is no visual or audible intrusion into
neighbouring properties.

The systems are cost effective, and although they are a comparatively recent development,
the research carried out so far seems to show that their performance is living up to the
predictions in terms of energy reduction.

Although an EAHP system is considered suitable in most respects, the preliminary SAP
calculations undertaken and provided in Appendix 1, show that the use of a heat pump will

not reduce the carbon emissions by 10% on its own.

For that reason, the use of EAHPs is not considered suitable for this project.

18
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Preferred Renewable Energy Technology

We have made our recommendation for the preferred system above, but we need to
demonstrate that it can help meet the 10% requirements of the local authority.

To do this, we will refer back to the SAP calculation method, and demonstrate that the
addition of PV will achieve the 10% reduction needed.

Our target for the whole development was a reduction of approximately 1368 kg € /Y.
Conveniently, the SAP cdlculations give us an overall prediction of the COz emissions for

each unit. As the calculations have not yet been undertaken for each unit, an average is
taken to approximate the overall improvement:

Hat A Annual Predicted CO2Saving through PV — 272 kg C/yr
Flat D Annual Predicted CQ2Saving through PV - 181 kg C/yr
Flat G Annual Predicted CQO2Saving through PV - 181 kg C/yr
Total for all 3 flats 634 kg Clyr
Average per flat 211kg Clyr
Estimated total for 8 Flats 1688 kg C/yr

Since clearly 1688 > 1368, the PV panels as proposed will reduce COz emissions by more than
10% (in fact the figure is just over 12%)

PV panels are rated according to their peak output in Watt Peak (Wp). The COzreduction
figures above are based on the input figures in the SAP calculations of 0.6kWp for Flat A, and
0.4kWp for Flats D and G,

There are numerous tools available for predicting the likely output and emissions reductions
for renewable technologies. The most flexible and regulary updated that we have found is
the set of tools provided by Encraft.

Using their PV calculator tool to estimate the likely savings from PV, the output in Fig 10 is
given. The calculations are based on using Sanyo HIT240 PV panels (which are amongst the
most efficient currently available) and an overall rating for the system of 4.32kWp (18no.
panels).

19
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Benefits

solar PV panel manufacturer Sanyo [+

1.5t CO2

solar #V panel HIT.240HDE4  [+] 2 839 kWh £1.415

number of panels 18

orientation of panel SE/SW|[~| -
tiit of panel >30deg - 45deg [~ |
% of sky Dlocked by obstacles modest - 20% - 60%  [v]
proportion of generated power =]

#xported Annual Annual Annual
Electricity OQutput Cost Saving Carbon Benefit

e y

Calculate JRAGjuSt fuel prices

Total panel area: Total peak power rating:

Electrical generation Value of energy €Oz emissions saved

Energy used onsite
Energy exported

Feed-in Tariff (FIT)

Fig 10. PV Benefit Calculations © Encraft

As can be seen, the predicted carbon savings align reasonably closely with the predictions
of the SAP calculations and therefore offers some reassurance that the 10% target will be
met using a system of this size.
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| = A North
| . 3 {(Approx]

Figure 11: Proposed Roof Plan {© Alec Alexandrou)

The cumrent roof plan is shown at Fig, 11, with the approximate area that would be
needed for PV panels overldid in green. As the proposal is for a flat roofed building, the
panels would need to be raised to an angle of approximately 35-45° as shown in Fig. 12.

Figure 12: PV Angled Framework (©greensolarwates.co.uk)

21
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The panels would therefore face approximately SSW, which would not significantly affect the
predicted yield.

Grants and financing

There are a number of grant schemes and other incentive schemes available in the UK for
PV. The main incentive is the Feed in Tariff, summarized below; however there may be
additional grants available.

Grant I Description Available Financing
Incentive
. . By . . . 41.3 p/kWh

Feed in Tariffs will be available for all installations of less b/

OFGEM . . . < 4 kWp
. than 5MW. These are available for all installations and
Feedin . . , ) 36.1 p/kWh for PV
. were infroduced in Aprl 2010. The rate will be reduced

Tariff (FiT) - . . . . 4-10 kWp

by 7% per year to provide an incentive for installing 31.4 p/kWh

sooner rather than later.

© “ 10— 100 KWp

NB, other streams of capital and operational funding are available, but change regularly, so
are not listed here.

Lifecycle Cost Analysis and Payback Periods

To calculate the payback period of the proposed system, it is necessary fo calculate the
fime that it will take for a system to return the initial investment, taking into consideration the
current cost of fuel, and a predicied rise in fuel costs.

For the purposes of this report, only the payback period of the recommended solution will be
considered. Since the renewable energy provision from renewables is a planning obligation,
and the decision on which technology to adopt is to be made on cost, efficiency and
convenience factors, it is essentially an academic exercise to calculate payback periods for
all of the technologies considered.

it should be noted that payback periods can be misleading as numerous factors (changing
value of money, fluctuations on future energy and technology prices etc.) cannot be
factored in with any degree of certainty,

For a 4.32 kWp system, Figure 13 (from Encraft PV calculation tools which use constantly

updated standard industry data, including Feed in Tariff allowances) shows the estimated
payback in terms of carbon and financial investment.
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Appendix 1 - Sap Calculations {Front Pages Only)

elmhurst

r Full SAP Calculation Printout

Users Ref: 001 - Flat A pv Issued on: 15, Mar, 2011
EES Ref: 000069 A Prop Type Rel: 00702009

Property: 13, Cross Street, Londan. FCI, DER: 16.09

TER: 17.84
SAP Rating:  85B CO2 Emissions: 1,88 v/ycar Fabric Energy: 60.7 Energy used: 76 kWh/m’'year
E1 Rating: 85B SAP Encrgy Cost: £ 403.88 HLP:] .50 Enel: 0 2C:0.00
Surveyor: Matthew Carter, Tel: 01754-761033
Address: Marine Avenue, Skegness, Lincolnshire, PE25 3ER
Client:

Software Version: Elmhurst Energy Systems SAP200% Caleulator (Design System) version 2.03r02

SAP version: SAP 2009, Regs Region: England and Wales (Part L1A 2010), Calculation Type: New Design,

CALCULATION DETAILS for survey referenca no '001 - Flat A pv’

SAP2008 - 9.81 input data (DesignData) - Page: 1

on1 - Flat A pv

Sap Version: BAP ZOD%

TRegn Reglon: Ergland & xales

Region: Thames Valley

Calzulatien Type: Hew Butld [Am Desigred

DwellingOrientaticn: Hortt: Wesd

Property Type: Flat, Tetached

Sroreym: 1

Date Built: Te1?

Sheizered Sides: 2

Sunlaght Shade. Aupzage cr unknown

Heaguroments Per:meter, Floor Area, Storey Height
ist Storey: 51.4, 129 1%, 2.9

Living Are 22.98 ™2, Practiion: 17.%%

Thermal Hams: sizple calculazien

Thermal Mass Simple: Med run

Theimal Hass¥alue: 759

External walls H4tt Area. Grows Area, Kappa, Elerdnt, Construcrion, Type, Sheiterfactor, yvaluefinal
EXternal Wall L 95.67, 145.04, 70, ., CavityWallDensePlasteTAACHlecs, . Cavity. 0. 0.1, Calculace

zion, Element, UvalusFirsl

1 Fents lictt Ares. Groos Ared. KAppa, TEnETIu

Ceilings Area, Xappa, Constructicnh, Element
Pasty Ceiling 3 128.1%, 10, PartyFlosrCongreteblank,
Heat Losa Flocotw Area, kappa, Constzucticn, Element, Type, UWalueFinal. ShelterFactor
Heat Lass Flzor 1 128.19, 110, GroundFloorStabOnGround, . GroundSel:d, 9, 0.1%
Depoription Data Bouice, Type, Glazing, Glazing Gap. Argen #:lled, Solar Tramo, Frame Type, Firame Facter, U Value
DOaT Marutacturer, Solxd Door, , . , . . .
Windown Manufasturer, Window, Double Lew-E Seoft 0.05. . . 3,83, PYC, 2.7,
Cpeningg Opening Type. Locstion, Srientation, Curtain Type. Cvorhand Ratio, Wide Cverhang. Midth, Weiqht, Count. Azea, Curtain Closed
Doer Solig Deor, Externsl Wall I, Noxthwest, . ., O, O, I, 1.8%,
South Eaat Window, External Wall 1, Southeas:, None, @, . 0. 7. 3, 15.40,
u / dept Window, External Mall 1, Ncithwes:, Nome. &, . 8. 2. 1. 75.48,
H [/ East Windsw, External Wall L, Mottheas:z, None, 0. . 8. 0. 1, 4.39,
Consorvatory: Hone
Draughs Proofing: 108
Praught Letly: na
Thermal Bridaes Uscr irput, Aceredited detaile
¥ c.08
Premuurd TAAL: True
Deaigned G%0: 5
AsBuilt q50: 15
Property Tested: False
Hechanical Vencilattiea Hoke
Chimnaym MHS: °
Chingieya SHS: ]
Chirmepa Other: [
Chimneys Tetals
Open Fluen MWE: ]
Open Flues SKS: ]
cpen Flueo Other: a
open Flues Toral: o
inteymitrest Fans: 3
Pagsive Ventm: <
Flurleos Gas Fires: °
Cooling System Hore
Light Fittingas 12
LEL Fittipge: 12
© Elmhurst Energy Systems Limited Registered Otfice Unil 16, 51 Johna Park. L Lek LELT 4HB
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elmhurst

Full SAP Calculation Printout

Users Ref:002 - Flat D pv
EES Ref: 000069 D

Property: 13, Cross Street. London, ECI,

Issued on: 15.Mar.2011
Prop Type Ref: 00702009
DER: 15.63
TER: 17.27

SAP Rating: 85B
EI Rating;: 88 B

CO2 Emissions:  1.09 t/yecar
SAP Encrgy Cost: £ 280.77

Fabric Energy: 47,8

Energy used: 73 KWh/m?/ycar
HLP:1.25 Enel: 0 2C:0.00

Surveyor: Matthew Carter. Tel: 01754-761035
Address: Marine Avenue, Skegness, Lincolnshire, PE25 3ER
Client:

Software Version: Elmhurst Energy Systems SAP2009 Calculator {Design System) version 2.03r02
SAP version: SAP 2009, Regs Region: England and Wales (Part 1.1A 2010}, Caleulation Type: New Design,

CALCULATION DETAILS for survey reference no '002 - Flat D pv’
SAP2009 - 9.81 input data (DesignData) -

Page: 1

Sap Version;
Reqs Feglom:
Reqion:
Calculation Type:
DwoellingQrientat lon:
Fropercy Type:
Sroveys:
ate Built:
shelteyed Sides:
Sunlight Zhade:
Meagurements

18t Storey:

Thermsl Hass Sicple:
Thermal HaiscValue:
External Halis

Extesnal Wall 1

Hall to aLaird
Exzernal Koois
Party Ceilings

Party Cailing 1
Heat Lopa Floccs
Party Floora

PayLy Floor L
Demcriptien

Dear

Windawe
cpeninga

boor

$outh bast

N/ Hear

H / East

§ / Hear
Conparvatory:
Draught Prooiing:
Draught Labiy:
Thermal Bradaes

¥
Precoure Trot:
Deaigned qu0:
AsBuilt §30:
Property Testrd:
Hechanical vVentalatien
Chimneya MHS:
Chimnays SHS:
Chimneys Other:
Chirneys Total:
Open Flucs MHS:
Open Fluec EHS:
Open Fiues Uther:
open Flues Toral:
Inteimiztent Fana:

Papgi‘te Vents:
Fluelesk Gsp Fives:

002 - Flat D pv

SAF T00%

Enaland & Walew

Thares Valley

Zew Bulld LAs Designed)
Korth West

Flaz, Dezached

01z

2

Avolage or unknuwh

Ferimeter. Floor Area, Stcrey Helghi
45.1, 77.831, 2.4

30,9 e2, fraciion: 33.7%

Sirple calculatice

Fediun

250

Nett hred, Gross Area, Kappa, Elemert. Construction, Type, SheltsrFfactor. tValueFinal

£3.42, B4.69, 0. , CavityWallDencePlamtetAAChlock, . Cavity, D, 0.2, Calculate

14.2, 22.55, 70, ., CavitywWallDencePlasterAAThblock. . Cavity, 9. 0.}, Grooa
Net: Armn, Gross Ares, Kappa, Conatyuction, Element, UvalueFinal

Area. Nappa, Construstion. Elemert

71,41, 13, FartyFloorCancrecnilack. .

Ar#s, FAppa, Congin on, Elemart. Type. UalueFinal. Shelverfactor
Area, Kappa, Conatrucricn, Eiemsnt

?7.81, %0

Cata Source. Type. Glaziiv], Glazing Gap, Arjon Filled. Solar Trand, Frame Type, Frame Facter., U Value

¥anuiagturer, Solid DOOV. . . . 4 . s
Manufacturer, Windsw. Double low-§ Sgit 0.8%, , , 0.63, P¥I, 0.7,

Cpening Type, Location, Orientation. Curtain Type, Overhang Ratio, Wide Overhana, Widtr, Neighr, Couni. Area, Curtain Closed

Selid Door. Wall to stairs, Norzhwest., . . . 0. Q. 1, .89,
. Extornal Wall f, Seutheast. tone. 0. . 0. 0, 1, 1.68,
External Wall @1, Horthwest, ¥one. 0. . 0. 0. i, 13.93,
. External Hall 1, Hortheas:, Wene, 0. . 0, 0, 1, Z.67,
0, , 0, 0. 1., &.45,

. Wall to stalrs. Hourhwest,

tMer Input, Accrrdited details
0.08
True

PR EEE R EE]

25

© Elmhursi Energy Systems Lanited FRegisterad Office Ungt 36, St Johns Park, L

vre LE17 4HB




il

=il
Twenty1é Design

elmhurst

r Full SAP Calculation Printout

Users Ref:002 - Flat G pv
EES Ref: 000069 G

Froperty: |3, Cross Sireet, London, 1CL

Issued on: 15.Mar.2011
Prop Type Ref: 00702009
DER: 15.63
TER: 17.27

SAP Rating: §5B
EI Rating: 88 B

€02 Emissions:  1.09 t/year
SAP Enerpy Cost: £ 280,77

Fabric Energy: 47.8

HLP:L2S

Energy used: 73 kKWh/m*year
Enel: ¢ 2.C:0.00

Surveyor: Matthew Carter, Tel: 01754-761035
Address: Marine Avenue, Skegness, Lincolnshire, PE25 3ER
Client:

Software Version: Elmhurst Energy Systems SAP2009 Calculator (Design System) version

2.053r02

SAP version: SAP 2009, Regs Region: England and Wales (Part E.1A 2010), Calculation Type: New Design,

CALCULATION DETAILS for survey reference no "002 - Flat G pv’
SAP2009 - 9.81 input data (DesignData) -

FullRella:
Sap Verslon:
kegs Reglon:
Ragicn:
Calculazien Type:
Dwallikc)Ot ientation:
Property Type:
Szoreye:
Cate Built:
Sheltered Sides:
Sunlight Shade:
MeaBuUTCmERT B
18t Storey:
Living ATéa:
Tharsil Maes:
Thermal Haps Simpler
Tharmal KagsValus:
Ex:ernal Walis
Exzernal ¥all 3
Wall to otairn
External hoofs
Party Ceilirge
Paity ceiling 1
Heat LoRe Floots
Party Ploors

@02 + Flat G pv

SAP 200%

Zngland & Males

Thanes Valley

Haw Baild (As Designed!
KoiLh West

Flat, Detached

Average c1 unknown

Perimeter, Floor Area, 5Storey Height

45.5. ?7.8%, 3.4

10,9 B2, fraciign: J9.Th

Sirple caleulatien

Madium

250

tete Area. Gross Area, Kapps, Elesent, Ccnsbructien. Type. ShelterPactor. LValueFinal
67.42, a5.4%, 70, , CaviiyWsllbercePlaatetAACblock, , Cavity, 0, 0.3, Lalculate
4.2, 22.5%, 70, . CavitydallDensePlasterhATblock, . Cavity, 3, 0.2, Grope

l+CT Area, Oross Ares, Kapps, Construgticn, Element, UWalueFinal

Area, Kappa, Conatruct:icn. Element
71.81, 10, PartyFloociCencracnPlark,
Area, Kappa, Corstructicn. Elemer:
Arms, Kappd, Conmtruction, Elemert

Type. UvalusFinal, Shelrarfacter

Party Floor 1 IT.82, 9D
Description Cats Source, Type, Glazinvt. Glaping Sap, Arqon Falled, Solar Trana, Prame Type. Frage Facrer, T Value
Door Manutacturer, Solld DBOT. . . « + o .
findowa Manufacturer, KWindow, Double Low-E Scfr 0.45, , , 0.63, PVC. 0.7,
Openinage Openimg Type, Location, Orienzation, Curlath Type, Overhang Rat lo, Klde Cverhandy, Widih, Heaght, Couni, Arca, Curtain Clowed
Dodr Solid Door. Wall te staivs, Horthwast, . . . 0. 0, 1, 1.8%,
South East window, External Wall 1. Southeasmt. licne. 0. . 0. 9. 1, 1.&9,
N / West Window, External Wall i, Northwest, lione, 9. . 8, 0. I. 33.%%,
N / Bast Kindew, External Wall 1, Neriheass, Keme, 0, , 3. C. 1. 2.67,
3/ Wemt ®indow, Wall to mcairs, Southwest, Kane, €, . O, 0. L. 6.4%,
COREErvatory: rone
Draught Preoting: 100
Dravght lebby: 1o
Thermal Bridges User input, Aecredited details
¥ o.08
Pregsure Trot: Trun
Designed g50: 5
AaBuilt q50: 5
Property Testsd: False
Hechanical Vertil Fzne
Chitmey'm NKE: Q
Chimneys SKS: L]
Chimneyn Othér: [
Chiencya Tolal: [
tpen Fluea MMS: &
cpen Fluea SKS: ¢
Open Flues Other: a
Open Flues Taral: a
Intermittepit Fans: 3
Pazsive Ventd: a
Fluelass Cam Flied: L]
© EMmhurst Enesgy Systaims Limited Registared Othce Unit 18, St Johns Park. L L L LE17 4HB
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