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1. EXECUTIVE SUMMARY
This Energy Statement consists of an energy demand assessment showing how selected energy

efficiency and renewable energy measures have been incorporated into the Athlone House
development. The scheme is subject to the planning policies of the Camden council and the
development must comply with London Plan Policy.

The SAP calculations have been prepared (See Appendix C) for a unique building whose areas, controls
and building services allow for a single residence which will include the construction of an integrated
Pool Room and a separate below ground Garage to the property. And this approach has predicted to
achieve 34 tonnes C0, per annum related to the Part L: 2010 compliant base case of 54 tonnes CO, per
annum. The proposed re-development at Highgate is at the cutting edge of sustainable design and
expected to reduce its carbon emissions by approximately 36 % compared to the target emissions rate
(TER) set by Building Regulations Part L1A 2010.

The key technologies proposed for the site are:

® |t is proposed that the building thermal elements be specified to exceed minimum building
regulations 2010 by 25%.

e |tis proposed to install a ground source heat pump.
e |tis proposed to install a total of 10m? solar thermal panels.

e Itis proposed to install a total of 60m? Photovoltaic panels.

25 Emissions reduction from energy efficiency
o 8 measures with renewable and low Carbon
§ 2 20 — technologies (7.49 Kg CO, per m” per annum
2 § when compared to the Standard FSAP 2009
2 15
5 & Case)
=) —p
34
e 10
(%]
g5
= 0
S &
(]
0
TER DER
| mkg/CO2/Year 20.94 13.45

When building CO, emissions 20.94 & 13.45 (Kg/m?) are multiply by useful area of the building (2595.75
m?) is given by 54 & 34(tonnes) CO, per annum respectively.
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2. INTRODUCTION

2.1. BACKGROUND TO THE SCHEME
The Statement describes the methodology used in assessing the proposed re-development and
the assessment of the predicted energy target and renewable proposals to support the planning
application for the re-development of the Athlone House project.

The existing dwelling is proposed to be demolished and replaced with a more contemporary
dwelling arranged over four floors from basement to second floor and incorporating an internal
swimming pool.

This Energy Statement has been prepared by Slender Winter Partnership Ltd on behalf of Adam
Architecture in support of the full planning application for the proposed new building.

3. POLICY GUIDANCE AND CONSTRAINTS

3.1. REGIONAL AND LOCAL POLICY FRAMEWORK

The Proposed development has been influenced by the Camden Council planning guidance,
which support the policies in the Local Development framework (LDF) and this guidance
consistent with Core Strategy and the development policies which are supported by the Mayor
of London’s London Plan (including alterations from 2004) and Energy Strategy. In maximizing
the sustainability aspects of the development, the Client is committed to delivering appropriate
items. In particular:

Code for Sustainable Homes Level 4 standard “at least 68 credits”.

Maximizing water conversation and recycling.

Designing the building and services for minimum energy use.

Offset on-site generated renewable energy sources where feasible “at least 20% of
predicted energy requirements”.

This new guidance will replace the Camden Planning Guidance 2006, updating advice where
appropriate and providing new guidance on matters introduced or strengthened in the LDF.

This guidance provides information on ways to achieve carbon reductions and more sustainable
developments. It also highlights the Council’s requirements and guidelines which support the
relevant Local Development Framework (LDF) policies:

CS13 - Tackling climate change through promoting higher environmental standards

DP22 - Promoting sustainable design and construction
DP23 - Water
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3.2. NATIONAL PLANNING GUIDANCE

The UK government published its sustainable development strategy in 1999 and set out in
following national planning guidance:

® Planning policy statement 1: “Creating Sustainable Communities” published in 2005.
® Planning policy statement 3: “Housing”, published in June 2010.
® Planning policy statement 13: Transport, published in 2001.

® Planning policy statement 22: Renewable Energy.

3.3. RENEWABLE ENERGY POLICY IN THE UK — TARGETS

The UK’s Climate Change Act passed into law in November 2008, placing a legal imperative on
the government to cut emissions by 80% of their 1990 levels by 2050, with a mid-term target of
34% cuts by 2020.

Government has set targets of 10% electricity to come from renewable sources by 2010 and for
this to increase to 20% by 2020.

The Government’s Renewable Energy Policy sets the context for determination of planning
applications and the statements reviewed within this section of the Planning Statement make it
clear that considerable planning weight should be attributed to these policies. Indeed in every
statement of government policy since in 1997 the importance which government attaches to an
increasing rate of development of renewable sources has been substantial.

3.4. METHODOLOGY ADOPTED IN THE STRATEGY
The following energy hierarchy was used to identify and prioritise the most effective means of
reducing carbon emissions where it is feasible and reasonable.

1. Belean- Energy Efficiency measures through design and use.(use less energy)

2. BeClean- Optimise energy supply infrastructure for efficiency through
“Low carbon” strategies. (Supply energy efficiently)

3. Be Green- Utilise renewable energy resources, where it is feasible and appropriate.
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4. THE PROPOSED DEVELOPMENT
It is the intention of Adam Architecture to create a new house with the re development of

building arranged over four floors from basement to second floor with total useful area of
2595.75 m’. A proposed site plan is included in Appendix A. The proposed development consists
of following habitable areas:

Floor Useful Floor Area / (m?)
Basement Floor 560

Ground Floor 823

First Floor 811.75

Second Floor 401

TOTAL AREA 2595.75

4.1. BASE CASE ENERGY DEMAND AND CARBON EMISSIONS

The baseline energy demand for the proposal has been established using SAP calculations
prepared for the building to arrive at an overall site energy demand. The appropriate base case
against which to assess potential carbon savings is a new development designed to conform to
2010 PartL2A Building Regulations; effectively “do minimum” case. This base case represents a
Part L 2010 compliant notional building of same size, shape and use as proposed building, where
the electricity for the development is imported from the grid, the space heating and domestic
hot water are provided by a standard individual gas — fired boilers and space cooling, where
applicable, is provided by Direct Expansion (DX) cooling and HVAC ventilation.

The development has been modelled by approved energy assessment software (FSAP 2009
program, Version 1.5.0.37). The total heated area of the proposed dwelling is approximately
2596 m”. The baseline Carbon emissions for the site have been predicted 20.94 kg/m?>CO, per
annum and the results included in the Appendix C.

The baseline energy demand for the proposed development results in 231 MWhr of Space
heating and hot water (assumed to be Gas fuelled) 4.8 MWhr of electrical energy usage
annually. This equates to site emissions of 54 Tonnes CO, per annum.
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5. ENERGY EFFICIENT MEASURES APPLIED TO BASELINE DESIGN

5.1. DESIGN

The energy performance of the building is affected by the design, its construction and its use.
Whilst occupant behaviour is beyond the remit of this statement, improved design and
construction methods can significantly reduce the cycle emissions of a building and assist the
occupant to reduce consumption. Sustainable design is not just incorporating renewable
technologies and buildings should be designed at the outset, which provides suitable
environmental conditions for the occupant’s whist also consuming as little energy as practically
achievable.

5.2. BUILDING PERFORMANCE
Buildings in Camden account for 88% of Camden’s overall CO, emissions * and these emissions
result from the energy used within buildings.

Substantial advances have been achieved in terms of reducing the heat demand in new homes
in the last few years. The annual heat demand for an existing detached house, for example, is
higher than 200 kW/m?® p.a. By comparison, a new house built to high energy efficiency
standards only requires approximately 70 kW/m? p.a.

The following energy measures are intended to be incorporated to provide an acceptable energy
level usage building.

*Camden Planning Guidance (CPG 3) — Sustainability

5.3. THERMAL ELEMENTS

It is proposed that the building’s thermal elements be specified to exceed the minimum AD Part
L standards by 20%.

Element Building Reg. Part L1A Proposed (W/m2K)
(W/m2K)

External Walls 0.30 0.19

Roof 0.20 0.15

Floor 0.25 0.15

Windows 2.0 1.4
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5.4. HEATING
The house will have ground source water loop heat pumps that reject all waste heat into the
building piles at basement sub level during summer months therefore avoiding the requirement
for roof mounted condenser units. Subject to how the space heating will be provided this will be
sized to cover load, a provisional allowance for background heating in the region of 55 kW. The
areas within the building shall be suitably zoned for space heating provision.

5.5. POOL VENTILATION PLANT
The pool ventilation unit shall be a purpose built unit and shall incorporate heat recovery
technology utilising external air for heating/cooling and dehumidification wherever possible.
This unit will receive primary heat from the boiler system for air heating and reclaim
dehumidification energy to heat the pool water. In addition the pool ventilation unit shall also
be located in the basement plantroom.

5.6. AIR PERMEABILITY
Large amounts of heat are lost in winter through air leakage from a building often through poor
sealing of joints and openings in the building.

Air tightness standards will be constructed at the development to the ‘Accredited Construction
Details’ as compiled by the Local Government and this building will be designed to achieve an air
permeability of lower than 8 m3/hr/m?. This, along with the high thermal mass of the external
walls and the terraced nature of the streetscape, will significantly reduce the energy demand for
space heating. In order to achieve this low air permeability rate the use of a central ventilation
system with heat recovery is proposed for the basement accommodation.

5.7. 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. All habitable rooms have access to natural
light with high specification glazing being used to maximise day lighting 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 via the Audio Visual system shall
also be incorporated where possible. This will however be subject to the client’s and interior
designer’s agreement.
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5.8. SUSTAINABILITY CONSIDERATIONS

The Athlone House development incorporates the following measures to minimise water
Consumption:
e Rainwater harvesting system sized to deliver proportion of the toilet flushing
requirements and car washing.

e Water leak detection systems linked to central alarm system.

e Taps with automatic shut off or electronic sensors.

6. ON-SITE RENEWABLE ENERGY ASSESSMENT
The energy demand established above has been used to test the viability of various renewable

and low carbon technologies as follows and this section determines the appropriateness of each
renewable technology and considers the ability of each technology to comply with the planning
requirements as set out above in section 1.2.

The Government Renewable Obligation defines renewable energy in the UK and the identified
technologies are;

e Geothermal power (ground source and air source heat pumps)
e Solar Power (water or PV panels)

e Tidal and wave power

® Biomass

® Onshore and offshore wind.

e Small hydro-electric

e Llandfill and sewage gas.

The use of landfill or sewage gas, offshore wind or any form of hydroelectric power is not
suitable for the site due to its location. The remaining technologies are considered below;

131010-2165-6-Energy Statement-DRV-PD 11 Issue 05 October 2013
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6.1.

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 heat 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.

Ground source heat pumps make use of this 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.

To accommodate the need for low temperature water for underfloor heating purposes and also
relatively medium temperature water for chilling of the underfloor heating mass a ground source
heat pump utilising vertical bore hole piles is being considered below the basement car park level.

It is believed a total of 16 boreholes approximately 70m deep can be provided within this area with
the correct spacing for maximum heat rejection/extraction, approximately 55 kW.

With this system employed it is likely that an estimated total of 39,000 kWh/annum may be
produced from the system on an annual basis
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6.2. AIR SOURCE HEAT PUMPS

illustrative images only

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

The heat pump connects a multiple inside unit with a single outside unit. The latter resembles an air
conditioning 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.

It is not proposed to install Air source heat pumps for heating but instead utilize split system DX
units for cooling during peak periods.
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6.3. SOLAR WATER HEATING

illustrative images only

There is space at roof level as indicated on the Architect’s drawings to provide solar water heating
panels that will serve the hot water service demand particularly during the summer months of the
property as a whole. It may also be used to feed the swimming pool heating system depending on
temperature arrangements and in conjunction with the correctly sized buffer vessel will store heat
for maximum demand use in mornings and evenings if sized correctly.

It is anticipated that vacuum black tube units can be employed in an array that will feed a hot water
storage buffer vessel within the basement plantroom. These units will be fitted to the rear of the
main roof as indicated at a slight incline and will be south facing to absorb sun rays or bright sky
where available.

The estimated annual output from a total of 10sq.m of solar panels will constitute approximately
2900 kWh of solar water heating and this would result in achieving around 4 % of the annual
buildings energy needs.
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6.4. PHOTOVOLTAICS

illustrative images only

Photovoltaic panels (PV) provide clean silent electricity and they generate green electricity
during most daylight conditions although they are most efficient when expose 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.

Firstly we need to discuss the likely location of solar arrays of this type. Investigating the Architect’s
plan of the roof construction it is unlikely that there is sufficient space at all at roof level owing to
the complexity and sensitive nature of the site and the Architect’s desire to duplicate the existing
building as much as possible.

An array of photovoltaic panels could be arranged within the grounds of the house but obviously
again this would affect the landscaping and current rural plan for the landscape garden and garden
heritage.

Subject again to the advice of Planners, Client and the Design Team it is again unlikely a large array
of photovoltaic panels can be provided for Athlone House to substantiate any major source of
benefit to the 20% renewable energy requirement of this development.

It is important to note that the estimated annual output from 60sg.m of photovoltaic panels is
7.5kW peak’; therefore PV panels will constitute 10% of the overall renewable energy requirement
making this a feasible option for the development

! Figures assume 8m’ of PV per kilowatt of energy produced
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6.5. WIND TURBINES

illustrative images only

The main issues applicable to the selection of wind turbines relate to local wind speeds, planning,
and the potential miss-match between energy generation and demand profiles. Generally a
minimum of six months worth of specific site weather data is required to provide results that are
meaningful than just information obtained from existing data bases.

It is taken within this assessment although it has not been possible to carry out site wind
measurements due to the time constraints. The Department of Trade and Industry’s wind speed
database gives computed wind speeds per sq. km of sites. From this database the average speed at
Highgate are 4.8m/second at 10m above ground level.

Taking this information on board and utilising industry standard components for small wind
turbines, the most efficient means of providing wind power at these levels can be given from
manufacturers such as Proven Ltd, who provide units at 3.5m diameter turbines mounted 5m
above roof access or ground level.

These units produce approximately 6kW of electricity at maximum output at the wind speed
stipulated, a single unit of this size would generate approx 9,300 kwh/annum. The practical issues
here are obvious particularly relating to the site in question and this is a relatively sensitive site in
terms of the overall global environment associated with the Athlone House Estate. It has a
fundamentally a rural feel to the Estate at the rear of the property while the front of the property is
open to direct public view and has neighbouring properties on both sides at the main Highgate
entrance.

Any sitting of wind turbines would need to take on board any acoustic issues of adjoining properties
as well as any health and safety issues of either mounting the wind turbines at roof level or at
ground level somewhere towards the front access of the building.

Subject to further discussion with the Planning Department and the Client it is unlikely that wind
turbines will be practical for this site. For this reason we have not investigated the application of
wind turbines further.
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6.6. BIOMASS BOILERS

illustrative images only

The biomass system can burn directly to provide heat within the building, although biomass boilers
require storage frequent cleaning and a high level of maintenance. The size of the development
dictates that a high level of maintenance throughout the services within the building must be
available.

To this degree the Client is willing to consider this option as a means of achieving a substantial part
of the renewable energy requirement. A secondary source of heating over and above the ground
source heat pump option for underfloor heating will be provided in terms of a natural gas fired
boiler system for top up and peak demand requirements. The maximum heating demand for the
development at Athlone House is 150kW. It is believed that if a biomass boiler were utilised to
provide part of the heating/hot water service load then this will be sized in the order of 95kW with
a run time of approximately 950 hours.

This would require approximately 45 tonnes/year of wood pellets and an estimate fuel store in the
realm of 53m® (6 deliveries/year). Due to fuel storage and logistical issues Biomass has not been
considered for this dwelling.
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6.7. SUMMARY OF PROPOSED RENEWABLE ENERGY SYSTEMS

System Energy/Annum % of Annual
Energy
1) Photovoltaics 5,766 kWh/year 8%
2) Solar Water Panels 2,900 kWh/year 4%
3) Ground Source heat pump 39,000 kWh/year 53 %
Total estimated low and zero carbon technology 47,666 kWh/year 65%

contribution to site energy usage.
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7. CONCLUSION

7.1. REQUIREMENT FOR THE ON-SITE RENEWABLE ENERGY

Estimated Building Energy demand based on SAP calculations prepared (Appendix C).

Energy Demand Total
kWh/Year
Space Heating 59162.91
Hot Water 937.78
Cooling 342.99 73414.88 kWh/Year
Pumps & Fans 9689.1
Lighting 3282.1

The SAP target energy (TER) demand is 235504.79 KWh with associated CO, emissions of 20.94
kg CO,/m?

® To meet the London plan policy (20%) the total required renewable energy output
needs to reduce site CO, emissions by at least 4.188 kg/m?

® The total estimated annual building energy usage including onsite energy produced is
67648.88 KWh with associated CO, emissions of 13.45 kg CO,/m? which is a reduction
of 7.49 kg/m?
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7.2. ACHIEVABLE TOTAL EMISSIONS REDUCTION

ATHLONE HOUSE

By utilising energy efficiency measures and supplying a majority of the development’s energy

requirements with low carbon technology (ASHP), and renewable technologies (Solar Thermal
Panels & PV panels) a total level of emissions of 34 tonnes CO, per annum is predicted by
SAP2009 (Appendix C). This equates to a saving of 20 tonnes CO, per annum or 36 % over the
target level (set within Part L 2010).With these design inclusions the property would also meet
the Code for Sustainable Home level 4 target at this initial assessment (Appendix F) and

complies with the building regulation 2010 (Appendix E).

Buiding regulation assessment

TER
DER

kg/m?lyear
20.94
13.45

The following code calculations are taken from the Code for Sustainable Homes Technical Guide (Nov 10)

Ene 1 Assessment - Dwelling Emission Rate
Total Energy Type CO2 Emissions for Codes Levels1-5

kg/m*lyear
DER from SAP 2009 DER Worksheet 13.45 (ZC1)
TER 20.94
Residual CO2 emissions offset from biofuel CHP 0 (ZC5)
CO2 emissions offset from additional allowable electricty generation 0 (ZC7)
Total CO2 emissions offset from SAP Section 16 allowances 0

[zc1)

[ZC2)

(ZC3)

(Zc8)

Credits awarded for Ene 1 =4
Code Level=4
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APPENDIX A

SITE PLAN
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APPENDIX B

PROPOSED ROOF PLANT
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APPENDIX C
SAP WORKSHEET

METHODOLOGY BY SAP2009
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SAP WorkSheet: New dwelling design stage

Assessor Name: Stroma Mumber:
Software Name: Stroma FSAP 2009 Software Version: Version: 1.5.0.37

Property Addrass: Athlone Housea
Address : Athlons House, Hampstead Lana, LONDON, NE 4RU

Area(m®) Awve Haight{m) Volume{m?)

Basamant | 560 |{1.n] x | 3 |12.n] = I 1680 |13a:
Ground floor | 823 |{1b] x | 4 |121::| = l 3797 |13h:|
First floor I_sn_m |{1c: x | 3 |1z¢:| = l 243525 |1&:]|
Second floar | a0t |{1d] x | 3 |1zd;| = I 1203 |1ad:|
Tatal floor area TFA = (1ap{1bp+{1er{1d1+{1e)+...(1n) {4;
Dwelling volume (Bap{3bje{dele B3I} = [T agr0zs  |i5)

2. Venlilation rate:

Number of chimneys

Infiltration dus to chimneys, flues and fans = (Bal{Bk)TalHTa)Te) = +(5)= ;a].

If & pressurisation lest has been carmied out ar is infended, proceed fo (17), atherwize conlinus from [9) & 18]

Murmber of stareys in the dwelling (ns) o ™
Additional infiltration [ = 0 (10
Structural infiltration: 0.25 for steel or timber framea or 0.35 for masonry construction 0 (11}

i¥ bioth types of wall are present, use the value panding 40 the greater wal ares (after

deducting areas of openings): if equal ussr 0,25
If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else anter 0 o (12
If no draught lobby, enter 0.05, else enter 0 o (13)
Percentage of windows and doors draught stripped o [14)
Window infiltration 0.25-[0.2x (14)+ 100] = [} (153
Infiltration rate [8)+ (10 + (11) + (12) + {13) + [15) = | a—
Air permeahility value, g50, expressed in cubic metres par hour per sguare metre of envelopa area 5 (17}

If based on air permeability value, then (18) = [{17) + 20]+(8). atherwize [18) = (1) 0.27 (18)
A ity valve appiies if a pressurization test has been done or a degres air permaahiliy is being used

Number of sides on which shaltered 2 (13

Shalter factor {20)= 1 [0.07S x (13)] = DS 20y

Infilration rale incorporating sheller factor (21) = (1) x (20) = 121:

Infiltration rate modified for monthly wind speed
| Jan | Feb | Mar | Apr | May| Jun | Ju | Aug| Sep| Ot | Mov | Dec|
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Manthly average wind speed from Table 7
[zzh.-|54|51|11|4_5|4_1|33|u|u|4.2|45|u|5.1|

Wind Factor (22a)m = (22)m + 4
:zza;rm|13s|1_zr|1_zr|1.12|1.uz|usa|n32|n_ﬂ.2|1.05|1.12| 12 |12‘.r|

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

If mechanical ventilation: a5 e
I exhawst sir heat pumg wsing Appendix N, (235) = (23a) = Frmv (equation (N5)) , otherwise (236) = (23a) 123,}
If bak { with heat v- efficiency in % allowing for in-use factor (fom Table 4h) = |I|123.:,

a) If balanced mechanical ventilation with heat recowery (MVHR) (24a)m = (22bjm + (23b) = [1 — (23¢) + 100]
wom{ s [ o [ o[ o o o oo o oo ]o] o
b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)

pwpd 0 [ o [ o [ o J o] o[ o[ o] o] o] o] o] {245}

c) If whale house extract ventilation or positive input ventilation fram outside

ELEMENT  Gross Opeanings Met Area U-valua AXU k-value AXEk
area (m?) m? A m? WimzK (VWIH) klim-K kK
Doors Type 1 [ & |« 18 | =] s | {25)
Doors Type 2 [ 4 | x[ 1 ]=[ 72 | {26)
Doors Type 3 [ 4 s 18 ]=[ 722 ] i28)
Windows Type 1 ;N 14} 0] = 27
Windows Type 2 A4 0] = | imm 27
Windows Type 3 sifif 141004 = [ qenpe {z7)
Windows Type 4 X 14 ) 004 = [ 62z @
Rooflights x U2}« 004] = (275)
Floor [ ssn | x| oas | = ses | [ 1o | | eoewn Jizm
Walls Typel [ so1a4 | [ o | [ sotas | =[ ose | =[ ez | [ 1 | [es2mms i
Walls Type2 | so1ie | | o | [ soa | x| e | =] esm | | 1w | [eszes i
waisTypes [mes | [o ] [2s ] <[ ow ] -[es ] [m ] [e=]=
Walls Typed [ s7aee | [ o | [ svmes | =[ ore | =[ s ] [ 1 | [az0002]e
WallsTypeS [ 'm0 | [ o | [ 8w | =[ o | =[ s | [ = | [ smoo e
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SAP WorkSheet: New dwelling design stage

Roof Type! [ ] [5 ] [ J+[e]-[ =] [ [Cmlw
Roof Type2 | e | | e | | e | x| o2 |=[ @ | [ s | [ swo0 |0
Total area of elements, m? {31}

* for windows and roof windows, use affechive window L-vafue calculafed using formula 1 1ilvalue) +0.04] as given in paragraph 3.2
** include the arsas on bolf sides of inlermal walls and parfifions

Fabric heat loss, Wik = S (A x U) (26]...(30) + (32) = q:n;
Heat capacity Cm = S(Axk ) (§28)...(30) + (32) + (328)...(32¢) = [ 3oome7a _|i34)
Thermal mass paramater (TMP = Cm + TFA) in klim =(34) + fd) = 11‘5:

For design assessments wiens the defails of the consiniclion ane nol known precissiy the indicative valuss of TP in Table 17
can be used instaad of a dedaidad calculation.

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

¥ details of thermal bridging are not ke (35) = 0,15 x (31)

Tatal fabric heat loss (33) + (36) = 1881.1 (37)
Ventilation heat loss calculated maonthly [38)m = 0.33 = (25)m x (5}

Jan Feb | Mar | Apr May | Jun Jul Aug | Sep | Oct Mov | Dec
{38)m= | 1586.08| 1537.4 | 1537.4 | 14401 | 1420089 | 1420069 | 1420060 | 1420060 | 1420060 | 144001 | 148B75 | 1537.4 (38)
Heat transfer coefficient, WIK (3%)m = (37) + (38}m

39pm= [3467.15] 34185 | 34185 | 33212 [ 3901 79[ 3301 79 330178 [ 330178 | 3301 70| 33212 [ 330085 34185 |

{40

41

4. Water heating energy requirement:

Assumed occupancy, N B.12 142)
if TFA= 139, N=1+ 1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9
if TFAE138, N=1
Annual average hot water usage in litres par day Vd average = (25 x N) + 36 168,91 43)
Redisce the anrual average hol water isage by 5% if the dwelling is designed o achieve a waler use tanged
not mone fat 125 fires per person per day (all waler vse, bot and cold)

[ dan | Feb | Mar| Apr | May| Jun | Ju | Aug| Sep| oct | Mov | Dec|
Hol water isage in lilres per day for each month ¥o,m = fachor from Tabie Tox (43)

|

:44:m-| 2078 | 20024 | 19280 [ 18513 [ 177.58 [ 170.02 [ 170.02 | 177.58 | 1&5.13] 1&2.&9] 200.24 ] 2078

Total = Sum(4d}_.. = 226692 |144:l

Energy conlent of hol waler used - calculsiead monthly = 4. 790 x Vd,m x nm x D'Tm / 3600 kWihimanth (see Tablas 1h, Tc, 1d)

[45:m-| 308.9 | 7047 | 2TRTD [ 24308 [ 23329 [2:11_25 [ 186.40 | 213.99 | 216.55 ] 252.37] 275.48 ] 200,15

Total = Sum{48},_. = 2070.4 |145!

g &l point of use (mo hol waler storage), enfer 0 in bowes [(46) o (B1)

:4&:m-|l I u|¢1u[mmlmm[m1g[mw|u1|m]3r.as]-|1u] ] {48)
a) f manufacturer's declared loss factor is known (KWhiday): 47
Temperature factor from Table 2b {48)
Energy lost from water storaga, kWhiyear {4T)x {48) = {43)
If manufacturer's declared cylinder loss factor is not known:

Cylinder volume (litres) including any solar storage within sama |I] {50}
Mmmw Pags 3 of 10

Mitbmneren § e et bed asslae Sbhie el s R e T
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Hot water storage loss factor from Table 2 (kWhilitre/day) |I|
Volume factor from Table 2a [ o« |
Temperature factor from Table 2b a
Energy lost from water storage, kWhiyear {50) = (51} = (52) = {53) = 0

Enter (4%) or {54) in (55) 135
Water storage loss calculated for each month {{58)m = {55) = [41)m

tsa:m-| 4135| WA |41.&5 | 405 | 4185 | 405 | 4185 | 4185 | a0s |4u;s 405 |-|1.ss |

I¥ eylinder containe dedicated solar siorage, (57)m = (SEjm  [{50) = (H11)] + (50), else [57)m = [58jm where (H11) is from Appendis H

[ST:m-I 4135' WA | 4185 | 405 | 4185 | 05 | 4185 | 4185 | 405 | 4185 | 405 | 4185 |

Primary circuit loss (annual) from Table 3
Primary circuit loss calculated for each month (53)m = (58) + 365 = (41)m

{modified by factor from Table HS if there is solar water heating and a eylinder thermostat)
sapn= | 3058 | 2782 | zara [ 270 [ 1ame | 1302 | 1345 | a8 | 2nan [ 2m7a | 2050 | 3058 |

Combi loss calculated for each month (B1)m = (50) + 365 * (41)m
@[ oo oJo o]o]o o oo o ]o]

ATHLONE HOUSE

(51)
(52)
(53)

(54)
(55)
(58)
{57}
(58)

=3

{B1)

Tatal heat required for water heating calculated for each month (82)m = 0.85 = (45)m + (46)m + (57)m + (59)m + (61)m

62jm= | 381.33 | 33558 | 3438 | 30427 [ zsam2 | 25477 [ 24170 [ 27052 | 27954 [ 30206 [ 3us57 [ 37158 |
Sotanihi R o 1=ing AonaaaE RN (negalive quaniilyhiagis 17 ¥ nc solar copleied '

(E2)

include (57)m in calculation of (85)m only if cylinder is in the dwelling or hot water is from community heating
5. Internal pains (see Tabla 5 and 5a):

Matabelic gains (Table 5), Watts

Jan | Feb | Mar | Apr | May| Jun | Jul | Aug| Sep | Ot | Mov | Dec
{BB)m= | 36608 | 36608 | B6E.0E | 356.0B | BBG.0E | 35808 | 36608 | 38608 | 38608 | dsom | aEece | 3EA.oa
Lighting gains {calculated in Appendix L, equation LS or L9a), also see Table 5

67pm= | apa6z | 41267 | 356 | 25007 | 18092 | ve03s [ 17325 | sz | 30027 | s [ se7ms [ 4 |
Appliancas gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
rmn-lzmmlznm.ulzsaz.m[m.a&[.m[mﬁ[1m|ma.12|19&&9&]2125.29]231752] 24?&1]
Cooking gains {calculated in Appendix L, equation L15 or L15a), also see Table 5

[ﬂﬂ:m-l T8 | T | 781 [ T8 [ TR [ 78 [ TR | T | T8 ] TR ] 7781 ] 778 ]

Pumps and fans gains (Table 5a)
m]:m-lmlm|1n[1nlm[m[1n|1n|1n]1n]1n]1n]
Lossas e.g. evaporation (negative values) (Table 5)

mmlmlmlmm[mm[-ﬂuﬂ [.244.3& [m.m|m.m|mu]mu]m]m]
Water heating gains (Table 5)

[?2:|11-|2'IE.'!!| z11.55| 2005 [ 18026 [ 1&4.:12[ 152.4 [14131 | 156.42 | 1@39] 1!3.&9] 205.09 ] 211.5:]
Total internal gains = (GE}m + (E7)m + [BE)m + (EH)m + (7D)m + {T1)m + (T2)m
mn—lmslma.ﬂlum.m[mﬂ[mm[m.u[m|m|mm]mr.m]a1mr1]mm]

Stroma FSAP 2008 Version: 1.5.0.37 (SAP 8.80) « hitp:fesww. siroma com
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SAP WorkSheet: New dwelling design stage

Salar pains are caloulaied using solar fiu from Table B and associated squations i cormvert b the appicable arientation,
Orientation: Access Factor Area Flux a FF Gains
Tabla Bd m? Table Ga Table 6b Table 6c (W)

North  os| omm | « 122 x | 1073 | = x sner i)
e e e |
T o Y e Y e Y e Y e Y e
Marth n.h|T|x|T|x|T|x|T|x|T| lm—lmn
North o[ a7y | x| 122 | x[ w22 | x[ em | x[ ar ] =] |
Morth  oe| o7y | x| 1m | x| maes | x[ oee | x[ o7 | =] smmaor o
Morth oo  orr | x| 1m | x[ vaaz | x[ ee | x[ er | =[ 3w oo
North  ose| o | x| 12 | x| eise | x[ em | x| or | = wmmm  |re
Morth  oe|  o7r | x| 1w | x| e | x[ eee | x[ o7 ] =] s o
Morth  os| n7r | x| 122 | x| s | x| esm | x[ er ] =[] mam Jmu
Moth  oax| 077 | x| 1z x| 1am | x| em | x[ or ] =] sumes Jme
N om[—om ]« [ |x[ s [ om ][ o ]-[ sem Joo
East u.' 1 | = i 12236 h s [ 187 & |_ 088 | ‘i a7 i = 80211 (76
East oo 1 | a[_mese | x[ sase Jx[ o | x[ er | -[ tmam |
Bast i nex[ 90 | o vzeas | e1sr S x{aes | @[ or | [ omams |mw
Basth om0 | < wmme] x| sl |'x [T aes | [ 0aa ] = [ sdmesd e
East o i | s [ el e B o7 | = wmeE  |om
East oo | Al Vizzss U Eh]  vigme s aee |k o7 | <[ sweem e
= =T -l o v aiim u e m
East o 1 | | 12236 | x| oepa | x| oee | x| o7 | =[] ssesm |m
East oo | 1 | | 12236 | x| 78 | x| omm | x| 07 | = coross |
East o 1 | x| 12236 | x| a8m | x| os | x| a7 | = wmesss |mm
Esst o 1 | [ 12238 | x| 2am | x| oes | x| o7 | =] owa |
Bast  pau| 1 | | 12238 | x| 3 | x| wom | x| o7 | =| eses |
South  osx| orr | x| maz | x| wvm | x| s | x[ o7 ] =] tmmam |me
South  pog| p77 | x| 12132 | x| 77as | x| ess | x| er ] =| s0ssss Jmm
South  pa| p77 | x| 12132 | x| eass | x| esm | x| 0er ] =] amm |m
South oo o7 | x| tmaz | x| wsm | x| e | x| 07 ] =| asose |mm
South  o@| 77 | x| maz | x| wass | x| s | x| o7 | =[ a2 |ma
South  os| o7r | = [ 213z | x[ toes | x[ oss  | = | o7 | =  43seos o=
South o) o7 | = maz | x| wvia | x| oes | x[ a7 ]| =| amrsm |mm
South  o@| 77 | a| tmaz | x| wams | x| o0e | x[ o7 ]| =] wsma  |mm
South o) o077 | x| a3z | x| esss | x| oes | x| o | = wns ]
South  om| o077 | x| a3z | x| es2s | x| 0ee | x[ 07 ] =] sa3m  |mm
South  osx| o077 | x| maz | x| ser | x| os | x[ o7 ]| =] oamm |me
South  o@| 77 | x| maz | x| aoms | x| os | x| o7 | =[ 1664 |
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ATHLONE HOUSE

West n.9u| o7 | b 12236 x 1987 x 0.68 x or = B02.11 |1Bﬂ:
West  om[_or7 ) x[ iz )« sam )« ew )x[_or ] -[ sssm Jeo
West o[ om ] x[ mw [x[ e Jx[ os |x[ o7 ][ s Je
West nm““'m:'
West  osm[ o | x[ 22w Jx[ mz |x[ om ]x[ o7 ][ ume Je
West om[ om | x[ 122 | x[ 1weos | x[_ os | x[ _er | =[ ssm e
Wet  om| om | x[ mw [x[ 1ee Jx[ os |x[ o7 | -[ sw= ]
West nm*“"m’
West  om| ogr | x| 1z | x| 76 | x| os | x[ or | =[ cevoss |e0
West oo o077 | x| 1mas | x| s | x| e | x[ o7 ] =[ teszss  Jmm
West om| opyr | x| tm238 | x| mam | x| oem | x[ e ] =] ewmm ey
West om| o7 | x| 12236 | x| te3e | x[ ess | x[ er ] = eeies Jmm
Roofightsos| 1 | x[ e | x| 28 |=| om |x| o8 |=| ssa; |&
Roofightsosx| 1 |« e | x[ s [x[ om ]x[ o8 ]=| s |m
Rooflights 0.2 [ 1 |« e ] x[ wm ] x[ em | x] o8 | =[] sesn |
Rootihisos[— 1]+ [ m ] <[ w <[ om ][ e ]-[ s Je
Roofights pa [ | «[ @ ] x[ 1w | x[ em |x[ om | =[ eseme |E

J

J

Solar gains in walts, calculated for each month [83)m = Sum{T4)m _._(B2)m

(83)m= |4783.38| 8750.52 [13168.24|18709.43[z2587 4323708 68 [22934.11 19833 27]15405 22 10431 25 585373 ] 400847 | {B3)

Tatal gains — internal and sclar (84)m = [73)m + (83)m , walts

B4pm= 8267 28] 12245 | 18486.8 [21781.85]25377 24[pe0e7 nalrsa00 35}22438 15]sm0ea ss[13330.17 s024.44 | 7387 21 | {B4)

7. Mean internal temperature (heating season)

Temperature during heating periods in the living area from Table 8, Thi (*C) IIIqeﬁ:.

Utilisation factar for gains for living area, h1,m (see Table 9a)

Jan | Feb | Mar | Apr | May| Jun | Jul | Aug| Sep| oot | Mov | Dec

{BEm= | 1 ngo | ooe | 093 | 083 | 067 | 05 | 055 | 083 | os7 1 1 (B8)

Mean internal temperature in living area T1 (follow steps 3 ta 7 in Table 9¢)

[BT:m-I 18.54 I 18.85 I 19.38 l 19,85 l 20,51 l 2082 l 2085 | 2094 | 20,64 ] 10,93 ] 10,06 ] 1850 ] {BT)

Tamperature during heating pericds in rest of dwelling from Table 8, Th2 (*C)

:saam-l 19.&2' 19.83 | 19.63 [ 19.86 [ 19.67 [ 1987 [ 19,87 | 1887 | 15,87 ] 16,86 ] 16,85 ] 18,83 ] (Es)

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

:aaprnl1In.galu.g’rln.mln.?a[ojglm|w|n.??]nm]n39]1] {E9)

Maan internal temperature in the rest of dwalling T2 (follow steps 3 o 7 in Table c)

m:m-' 1851 | 16,88 | 1772 [ 18.58 [ 19.34 [ 1972 [ 1084 | 1084 | 10,53 ] 16,56 ] 1720 ] 168 ] {=0)
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L = Living area + {4) =

Mean internal temperature (for the whole dwelling) = LA = T1 + (1 —fLA) = T2
:92:m-| 165 | 17.05 | 17.78 | 18.63 | 19.38 | 1977 | 18,89 | 10,88 | 16,57 | 18,62 | 17.37 | 16,66 |

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

ATHLONE HOUSE

{52

(=3)

Set Tito the maamnlm‘ﬂllanmmtumobtanadalstep 11 of Table Sb, so that Ti,m=(76)m and re-calculate
the utilisation factar for gains using Table 9a

[dan [ Feb | Mar | Apr | May[ sun | Jut [ Aug| Sep| Oct | MNov] Dec|
Utilisation factar for gains, hm:
@apn=| 098 | 098 | o6 [ oee [ 076 [ 058 [ 038 [ oe2 [ 075 [ 09 [om | 1 |
Usaful gains, hmGm , W = (34)m x (84)m
iesim= |8223.13]12047 83]15734 5019388 8] 19322 3a[15061.65] ssea.67 | 8430.36 [13501 3812508 21] acea.se | 735608 |
Monthly average external temperaturs from Table 8
o= | 45 | [ &8 [ a7 | 117 [ 1as [ 160 | 169 [ a5 | 108 |
Heat loss rate for mean internal temperatura, Lm , W =[(38)m x [(33)m— (96)m ]

:9? 11h1551.35[253rm|'1m55[m53 [ s841.00 |m1:| safosara. ga]:uaaa 01}ecz71 8]

L]

34)

(55)

poord 0 | o | o [ o | o [ o | o | o | {100}
Utilisation factor for loss hm
:1:11:m-| | |n|n| |n.?n|n.as|o.35| |n|u|n| (101}
Usaful koss, hmLm (Watts) = (100)m = (101)m
G- HE [ o [ o | o [ees000]i7or2s]ivas:zal [ o [ o | o | {102}
Gains (solar gains calculaled for applicable weather region, see Table 10)
pomed 0 | o | o | o | o |ossosefmesir|zmazs] o | 0o | o [ o | {103}
Space cooling requirement for month, whale dwelling, continuous [ kWh) = 0.024 % [[103)m — (102)m | x (41)m
set (104)m to zero if (104)m < 3 = (38)m
:1:14:m-| o | | o [ o [ [mm[m|wuu| ] 0 ] [ ] [

Tolal = Sum(104) = 13086 |(104)
Cooled fraction fC = cooled area + (4) = 0.28 {105)

Intermittency factor (Tabla 10b)

o o [ o [ o [ o]

[ L B

Space cooling requirement for manth = {104)m = (105) = (106)m

[i] I“ﬂﬂ-}

:mnm-| 0 | o | o [ 0 [ 0 [41959|_m|m| [ ] 0 ] 0 ] 0
Total = Sum(iF) = 148173 |(107}
Space cooling requirement in KWhim¥year (107) = (4) = 057 {108}
131010-2165-6-Energy Statement-DRV-PD 30 Issue 05 October 2013



SWpItd

consulting engineers ATHLONE HOUSE

SAP WorkSheet: New dwelling design stage

Ba. Energy reguirements — Individual heating s
Space heating:

Fraction of space heat from secondary/supplementary system 0 (201}
Fraction of space heat from main systemi(s) (202)=1=(201) = 1 _12':12}
Fraction of total heating from main system 1 (204) = {202} = [1 = (208)] = 1 12043
Efficiency of main space heating system 1 234 (206}
Efficiency of secondary/supplemantary heating system, % 0 (208}
Cooling System Energy Efficiency Ratio 432 (209)
| gan | Feb | Mar| Ape | May| Jun [ Jul | Aug| Sep| Oct | Mov | Dee KWhiyear
Space heating requirement (calculated above
Psmszmmﬂmzaim[ A0, 78 [ asmaa| o [ o | o | o ]1[:119.2?]15:21.@]244&1.&9]
{211)m = {[{98)m = (204)] + (210)m } x 100 + (206) {211)
|""9?-3=i E747.01 | 7246.38 [ 4379.38 [ 200857 [ o [ o | o | o '| 44?139] 83579 ]1.51
Tokal (iVhiymar) =Sum(211),_yp = s7aze7  |i2t1)

Space heating fusl (secondary), KWhimonth
= {[(3B)m x (201)] + (214} m } x 100 + (208)

@oed o | o [ o] o J o J o] o[ o] o] o] el

(216)
@17)
219)
Space cooling fuel, KWh/month.
(221)m = (107 jm+ (208}
@nmd 0 | o | o | o | o |wmuafwa|wes]| o | o | o | o
Total = Sum(z21), , = sazm |2
Annual totals kWhiyear KWhiyear

Space heating fuel used, main system 1
R——
R

Electricity for pumps, fans and electric keap-hat

mechanical vantilation - balanced, extract or positive input from outside

eentral heating pump: {230¢)
Total electricity for the above, kWhiyear sum of (230a).._(230g) = 12:!11
Electricity for lighting 12‘-'-21
Electricity generated by PVs (233}
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10a. Fuel costs - individual healing sy

Fuel Fuel Price Fuel Cost
kWhiyear (Table 12)
Soacn byt s rom- [ o

Pk 2 e - o R —r—
Fowe gy s i R w—r—

Water heating cost {other fusl) 219) 1146 x Loi= (247}
Space cooling woot= [ma e

Pumps fan ad ol eap ot o] = oo [

{if off-peak tariff, Hmmﬂm}bpm}mwmwmmmmu c mﬁngbmuama
Enargy for lighting & x 1= :mh:! (250}

Additional standing charges (Tabla 12) o esn

s n s S

Appendix Q itemns: repeat lines (253) and (254) as needed
Total energy cost (245)...(24T) + (250)...{254) =

2 emissior v ing - 5 includ
; 28 RQ O2/kWh pa
Space heating (main system 1) @211 x = 251)
Space esing(seconder) e [ 1 - e
Water heating @9 = B 254)
Space and water heating [(261) + (2BZ) + (263) + (264) = 1255}
Space cooling 22 = = (288}
Electricity for pumps, fans and electric kesp-hot ~ (231) = = | soeez: e
Clcticty o g e - S
Energy saving/generation technalogies
ltem 1 = 289)
Total COZ, kgiyear sum of (265)...(271) = (272)
CO2 emissions per m? 272)+ 4= 12?3].
El rating (section 14) [ e
Energy Primary P. Energy
kWhiyear factor kWhiyear
Space heating (main system 1) @) = = [ teraaras s
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Space heating (secondary) @215) x |I| = |I|1:sm
Energy for water heating 219) = = mm
Space and water haating (261) + (262) + (263) + (264) = 13&5}
Spoce i e i
Electricity for pumps, fans and electric kesp-hat (231} = = 2820217 |I267)
Electricity for lighting (232) = |I| = oEa373  |268)
Energy saving/generation technalogies

tem 1 - [ e
“Tatal Primary Energy sum of (265). .27 1) = [ tezzz0me |
Primary energy kWhim?lyear (272} (4) = 7405 (273)
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APPENDIX D

PROPOSED BUILDING CO, EMISSIONS RATE ASSESSMENT METHODOLOGY
WITH ENERGY EFFICIENCY MEASURES , LOW CARBON TECHNOLOGY

AND RENEWABLE TECHNOLOGIES BY SAP 2009
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Assessor Name: Stroma NMumber:
Software Name: Stroma FSAP 2009 Software Version: Version: 1.5.0.37

Property Addrass: Athlone House
Address : Athlone House, Hampstead Lana, LONDON, NG 4RU
1. Overall dwelling dimansions:

Area(m?) Ave Height{m) Volume(m®)
Basement [ =0 |ia) o= | 3 [z = | 1680 |{3a)
Ground floor | 823 |{1b] x | 4 |12'b] = l 3zaz |1m::|
First floor [ 817 ite) x| 3 Jea = [ 2a328 |}
Second floar | 401 |{1d] x | 3 |1zd;| = i 1203 |1ad;
Tatal floor area TFA = (1a)+(1bl+{1c)+{1d)+{1e)+..{1n) [ 2575 |i4)
Dwelling wolume (BapH{FEHEck (3= (3e)+...{3n) = 1Ej
main s;mmuy other total m?* per hour

Mumber of chimneys

Infiltration dus to chimneys, flues and fans = (Saj {8k} Ta)*{Ta)+{Tc) = (5=

i a pressurisadion test has bean carried ow ar is infended, pr { fo {17}, atharwi firue from (9) & {16)

Mumber of storeys in tha dwelling (ns) a ()

Additional infiltration 1]t = o (10}

Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction o (1)

i both types of wall ane present, use the valve comespanding io the greater wakl ansa faffer
deducting arsas of openings); if equal user 0.35

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

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

Percentage of windows and doors draught stripped o (14)

Window infiltration 025~ 0.2 x (14)+100] = [ (15)

Infiltration rate (8 + (10) = (11} + (12} + {13} + (15) = o (18}

Air parmeabilily valua, 950, exprassad in cubic metres per hour per square melre of envelopa area | & |17
If based on air permeability value, then (18} = [{17) + 201+{B}. atherwise (18} = (15} 0.27 (18)

Air g dility value applies if & pressurisation test has been done or 8 degres air permeabilty is being used
Mumber of sides on which shalterad 2 {19}
Shalter factor (20) = 1-[0.075 x [19]] = 08s 120y
Infllration rale incorporating sheller factor (21)= (18) x (20 = 121:
Infiltration rate modified for monthly wind speed

[ dan | Feb| Mar | Apr | May| Jun | Jul | Aug| Sep| Oct | Nov| Dec|
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Manthly average wind speed from Table 7
[zzh—|54|&1|51[¢5|¢1|u|u|u|u|¢s|u|5.1|

Wind Factor (22a)m = (22)m + 4
aza:pm|1.ss|1_ﬂ'|1_ﬂ'|1.1z|mz|uga|n_ﬂ.z|m|1m|1.12| 12 |12'.r|

Adjusted infiltration rate {allowing for shelter and wind speed) = (21a) x (22a)m
0_21|n_21|o_z4|o_m|n1?|nﬂ]

change

If mechanical ventilaion: a5 e
If exhaust sir heat pumg wsing Appendix N, (235) = (23a) = Frmv (equation (N5)) , othersise (230) = (23a) 123,}
f bk { with heat v- efficiency in % allowing for in-use factor (fom Table 4h) = |I|123.:,

a) If balancad mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) * [1 — (23¢) + 100]

wa{ o ] 5 [0 oo o o o]s ] o[o][o] -
b} If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23h)

ewpd 0 [ o [ o [ o] o [ o[ o] o] o] o] o] o] {24b)

c) If whole house exiract ventilation or positive input ventilation from outside

ELEMENT  Gross Openings Met Area U-value AXU k-valus AXk
area (m#) m? A Wim2K (W) KiK. kK
Doors Type 1 [ & | x[ 18 ]=[ ws | {26)
Doors Type 2 [ 4 =] 18 |=[ 72 ] (26)
Doors Type 3 [ &« |=x[ 18 |=[ 72 | {25)
Windows Type 1 *UIN 1.4 o 004] = N
Windows Type 2 ;i 14 00d) = [ ez {z7)
Windows Type 3 A 18 00 = [ is0me 27
Windows Type 4 »IN14p 00 = | 220 7
Rooflights = U2} + 004] = {27k}
Floor [ 88 | =] o | =] ses | [ 10 | [ eoswn |
Walls Typel [ sotad | [ o | [ sonaa | = ots | =[ sz | [ 1w ] [sszies e
Walls Type2 | so1ma | | o | [ sotaa ] x[ o1 | =] 22 | [ 1m0 ]| [aszes e
WalsType3 [z2s | [ o ] [z ][ ow |-[es ] [w ] [w=]=
WallsTyped [ w7aee | [ o | [ wvase | = o1 | =[ s | [ e ]| [sessez]es
WallsTypeS [ w0 | [ o | [ s | s oew | =[ s | [ wm ]| [ 5000 e
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Root Typet [ ] o] [ [ ]-[ %] (5  [Cmlw
Root Type2 [ em | @ ] [ow ] [ oz ][> ] s ] [em]o
Tatal area of elements, m? @)

* for windows and roof windows, use afechive window L-value calculafed using formuls LY 1 U -vaiue ] +0.04] as given in paragraph 3.2
** include the arsas on bolfy sides: of inlernal walls and parfilions

Fabric heat loss, W/K = S (A x U) (26)...(30) + (32) = 33)
Heat capacity Cm = S{Ax k) ((28)...30) + (32) + (32a).. (32e) = (34
Thermal mass paramater (TMP = Cm + TFA) in kJim?K = (34) + {4 = [ sesm e

For design assessmenis wihens e defails of the consinuclion ane nol known precisaly e indicatée values of TMP in Table 1F
can be used instead of a dedaided caiculation.

Thermal bridges : S (L x ¥} calculated using Appendix K 13&:
if deiails of thermal bridging are raf known (36) = 0.15 x (31)

Tatal fabric heat loss (33) + (38} = 1881.1 (37}
Ventilation heat loss calculated monthly [38)m = 0.33 = (25)m x (5}

Jan Feb | Mar [ Apr May | Jun Jul Aug | Sep | Oct Mov | Dec
{38)m= | 1586.06| 1537.4 | 1537.4 | 14401 | 142069 | 142069 | 1420068 | 1420069 | 1420069 | 144001 | 148B.75 | 15374 (38)
Haat transfer coefficient, Wik {38)m = [37) + (3B)m

39pm= [3467.15] 34185 | 34185 | 3321.2 [ 3901 79[ 3301 79 [ 3301 78 | 3301 70 [ 330178 33212 338085 ] 34185 |

{40}

{41}

4. Water heating energy requirement: kKWhiyear:

Assumed occupancy, M B.12 42y
i TFA=13.9, N =1+ 1.76 x [1 - exp(-0.000349 x (TFA -13.8)2)] + 0.0013 x (TFA -13.8
fFTFAE138, N=1
Annual averaga hot waler usage in litres per day Vd,average = (25 x N) + 36 168,91 {43)
Redwce the anmual average hol water usage by 5% if the dweiling is designed fo achieve a waler use targed
not mone fat 125 lres par person per day (ol wader use, hot and cokd)

[ Jan | Feb | Mar| Ape | May| Jun | Jul | Aug| Sep| Oct | Mov | Dec|
Hol water vsage in fines par day for each monify Vd,m = facior from Table 1o x (43)

|

:44:m-| 2078 | 20024 | 19280 [ 18513 [ 177.58 [ 170.02 [ 170.02 | 177.58 | 1&5.13] 192.&9] 200.24 ] 2078

Total = Sumidd},_, = 268,53 |144!

Enevgy confent of hol waler usad - calcuisded monthly = 4,150 x Vd,m x nm x DTm S 3600 kWhimanth (see Tables 1h, Tc, Td)

:457.11-'ma.g|z:’mr'zra.?n[m[233_22[2:11_25[135_19|21339|21&55]25237]2?5.4&]299.15

Tatsl = Sum{45},_,, = o70e s
g &l point of use {mo hol waler sforage), enler 0 in boxes (46) fo (61)

:4a:m-|I I .52]4132[3&4&[3493[3ﬂ19[zrw|mi|m]3uﬁ]41n] ] {48)
a) f manufacturer's declared loss factor is known (kKWhiday): {47
Temperature factor from Table 2b {48)
Energy lost from water storaga, KWhiyear Ll B “
If manufacturer's declared cylinder loss factor is not known:
Cylinder volume (litres) including any solar storage within same |I] {50)

Suthra PRty dr i Aoarr e i rren LR R R s e Page 3of &

Oifrerwize  no sioned hof waler {This includes instantanecus comby borers) enler 0 in box (500
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Haot water starage loss factor from Table 2 (kWhilitralday) |I|
Volurne factor from Table 2a [ o |
Temperature factor from Table 2b 0
Energy lost from water storaga, KWhiyear {{50) = {51} = {52) = {53) = o

Enter (49) ar (54) in (55) 135
Waler storage loss calculated for each manth {{58)m = (55} = (41)m

[5&:|'n-|4'|£5| WE I41.E‘i| 405 | 4185 | 405 | 4185 | 4185 | 405 |41.ss 405 |-|1.BS|

I eylinder contains dedicated solar siorage, (57)m = (SEjm x [|50) = (H11]] + (50), else (57)m = (56 jm where (H11) is from Agpendie H

tsr:m-| 4135| WE | 41,65 | 405 | 41.65 | 405 | 4185 | 4185 | 405 | 4185 | 405 | 4185 |

Primary circuit loss (annual) from Table 3
Erimary circuit loss calculated for each manth (53)m = (58) + 365 = (41)m

{madified by factor from Table HS if there i solar water heating and a cylinder tharmostat)
isapn= | 3058 | 2782 | 274 [ 2071 [ 1a7e [ 1302 | i3as | sae8 [ mas [ zame | 2080 | 30se |

Combi loss calculated for each month (61)m = (60) + 365 = (41)m
ew[s ] oo Jo oo o o o o s ]e]

ATHLONE HOUSE

(513
{52y
(53)
(54)
(55)

{58y

(57)

{58y

(530

{E)

Tatal heat required for water heating calculated for each manth (62)m = 0.85 = (45)m + (46)m + (5T)m + (59)m + (61)m

m'aﬁ.n'm&s&|319.33[M?[m[254_??[241.79.|mﬁz|m54]m_.na..]ms.s.r]an..m]

lar Dif culaied wsing App 2 dix H (negative quantity r ' i no soliar co

SECNERIE SO

:|m+{51]m] F0Bx [[

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

(E2)

5. Internal gains (see Table 5 and 5a):
Matabalic gains (Table 5), Watls

Jan | Feb | Mar | Apr | May| Jun | Jul | Bug| Sep| Oct | MNov | Dee
{66)m= | 305.82 | s0s82 | wsaz | s0sez | s0sa2 | aosaz | sosas | sosar | sosee | aoser | apsee | apsec
Lighting gains (calculated in Appendix L equation LS or L8a), also sea Table 5

:a.?hn-lws,ss' 16507 | 13424 | 10163 | 75.07 | B4.14 | ) | 50,08 | 12081 | 153.52 | 179.18 | 181.00 |
Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

{Baym= |1m.45| 1785.48 | 1710.05 [ 1613.33 [ 148123 [ 1376.44 [ 120082 | 1281.79 | 132?_22] 1123.95] 15um4] mm.m]
Cooking gains {calculated in Appendix L, equation L15 or L15a), also see Table 5
:aaw'm'.ss|.m[m.m[53.5![53.5&[53.5&|53.5a|5153]53.5&]53.5&]53.5&]

Pumps and fans gains (Tabla 5a)
mpn-|1n|1n|1nl1nlm[1n[1n|1n|m]m]m]m]
Lossas e.g. evaporation (negative values) (Tabla 5)

[?1:|11-|M|M |.2u.sa-[.2u.ﬁa [-zu.sa [.244.3& [.244.3& |.244.sa |.244M].24¢M]M ]M]
Water heating gains (Table 5)

[T2m= | 21&9&' 21158 | 005 [ 18026 [ 184.02 [ 1524 [ 142.81 | 156.42 | 1@39] 1&9.&9] 205.09 ] 211.57 ]
Total internal gains = {6E)m + (67 )m + (58)m + [58)m + (70)m + (71)m + (72)m
{T3ym= IZZ'E‘!H?I 225885 | 2169.53 [ 2019.96 [ 1855.97 [ 17T [ 163668 | 1653.04 | mw] 1820.9 ] 2[:5&.:13] 215&.12]

Stroma FSAP 2008 Version: 1.5.0.37 (SAP 9.50) « hipafsww. siroma com
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Salar gains are caloulated using solar fux from Table Ba and assocated equations o comert ba the applcable arentation.

Orentation: Access Factor Area Flux a FF Gains
Tabla 6d m? Table Ga Table 6b Table 6c w)

Noth  os[ om | = 122 x [ tom ] = 07 aier |4
o BT e e e
R o Y e 1 e Y e Y e Y e
North  om[ nzw | a [ 1 | = |T| x[ oem | = |T| Im_lmh
North  oex|  azr | x[ 122 | x| 752 | x[ oms | x| ] = |
N om[am ]« [ m |« [ sw | <[ om <[ er ]-[ smw Joo
Morth oo  ogr | x| 1w | x| varz | x[ eee | x[ er | =[ asue oo
Morth oo g7 | x| 1w | x| esse | x| oeee | x[ 07 | =] sme |
Morth  om| o7r | x| 1z | x| 408 | =[] os | x[ or ] =[ essazs |me
Morth  os| n77 | x| 12 | x| sam | x| ess | x| er ] =[] wam @
Morth  pex|  ogr | x[ 1 | x| tazm | x[ eee | x[ or | =[ snse oo
North  oex[  o7r | x| 12 | x| mse | x[ em | x[ or ] =[ asam |me
East ml 1 I % i 12236 i = [ 1am7 5 |_ 0.68 | ni 07 i = 80211 (T}
Bl TR Ve RN TN e :ﬁm
East S oe[ W0 |« vz | e1sr S x{oes | ®[ o7 | = [ oaasd |ow
Bastt o[ 10| < wmemea] ® el < [[0es | E[ @] - [ samsa |
East | 1 | =l s [ e e nee | E o7 | = smmim o
East D.9u| 1 | x | 12236 | x l 116.05 | x | 0.68 | 1| B | = | 4684.17 li'-"ﬁil
Basti ] 0 | o2 [N vasy | x| s |8 o7 |- seE |
e om[_ 1 | <[ mw |+ wm <[ om |"[ e |-[ wes Jm
et om[ 1 ][ mw |+[ s |+[ om ][ o5 ]-[ s Jmm
Bast  pa| 1 | «[ 12236 | = a8m | x| ose | x| o7 | =[ temas |me
Bast g 1 | « 1m23 | x| 2am | x| s | x| or | =] ewa |mm
Bast o 1 | [ 12236 | x[ ww3s | x| eee | x| or | =] e |m
South  pa| p77 | x| tmar | x| avme | x| ess | x| er | =] tesame |mm
South  pax| o | x| a3z | x| wme | x| oes | x[ o7 | =] semss |
South  pex| opyr | x| 23z | x| w35 | x| ee | x[ er | =] ames |
South  pa| p77 | x| tmar | x| tesn | x| ess | x| er | =] sooema  |mm
South o[ 077 | x| 1ma3z | x[ woass | x| o8 | x[ or | =] sz |me
South o) g7 | x| amaz | x| wems | x| oee | x[ o7 | =[ smsmos |
South o] o077 | x| a3z | x| wina | x| o0e8 | x[ o7 | = 4em7se  |mm
South  og| o077 | x| a3z | x| wase | x| o0e8 | x[ o7 | = #1573 |mm
South  ogx| o077 | x| 13z [ x[ sese | x| o8 | x[ o7 | =] wns |mw
South 0| 37 | x| amaz | x| w53 | x| e | x[ o7 | =[ am3za |
South o] o077 | x| a3z | x| ser | x| oeee | x[ 07 | =] zasm |m
South o) g7 | = maz | x| 4ome | x| oeee | x[ a7 | =[] temaz |mm
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i T L VT I L W T N o TN
West os[ o ] x[ s |«[ ssm ][ om ][ w1 ]-[ wmm Jeo
west os[ om ]« smss ] x[ ews ][ oss |x[ o7 ][ 2mese e
West nm“"'m’
PO o ] v Y e 1 e Y e Y v
s oo » ]  [rwn ] « [om—] « [ - [
West nm““'m’
west osx[ o ) x[rmee Jx[ e ] <[ om Jx[ o7 ]-[ sesm Jeo
West  om[ oz | x[ 1223 | = 736 «x[ os | x[ or |- 07084 |iE0)
West osx| or | x[ 1238 |x[ 48, | x| o8 |x[ o7 |-[ wmx Jeo
West oo o077 | x| 1mas | x| mm | x| ese | x[ w7 | =[] ewmm |
West oo o077 | x| 1mas | x| temm | x| ose | x[ 07 | =[] esiem  Jem
Roofightsosx| 1 | x[ e |x[ = J=x[ om |x[ o8 |- sam Je
Roofightsoa| 1 | x[ e |x[ s [« om |x[ o8 ]=| wvee Je
Roofightsoss| 1 |« e |x[ o [=x[ om |x[ o8 ]=[ s Je
Rooflights 0.0« | x[_s Jx[ 0 |x[ om |x[ o8 ]=| wos JeE

|x[_e Jx[ w0 |x[ om |x[ o8 ]=-[ exsos |

|

Solar gains in watls, calculated for each manth

(B3 = Sum{T4)m ...(82)m
83pn= |4783.38] 8750 52 13168 24| 18700 4322587 43]pa700 6n[pzane 1119033 2715405 22 10431 25] sesa 73 | 400017 |
Total gains — internal and solar (B4)m = (T3)m + (B3)m , walis

(B4jm= | 7047 36 |11047 37|15337.78[20720.30] 24443.4 [25427 46 p4570.70] 215863 [17148.00]12322.15] 7008 70 [ 6197 20 |

(E3)

(B4)

7. Mean internal temperature {heating season)
Temperature during heating periods in the living area from Table 8, Thi (*C)
Utilisation factor for gains for living area, h1,m (see Table 9a)
Jan | Feb | Mar | Apr | May| Jun | Jul | Aug | Sep| Oct | Mov| Dec
(BEjm= 1 (iR ] ik oo [13:21 0ED (153 ] oS (131 0ar

Maan intarnal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
:srgm-l 18.48 I 18.79 I 12.31 l 12,21 l 20.48 [m.m [m.gﬁ | 2083 | 20,61 ] 10,88 ] 16001 ] 1B.53 ]

Tamperature during heating periods in rest of dwelling from Tabla 8, Th2 ("C)
:aa:m-' 1082 | 1983 | 19,83 [ 19,88 [ 19,67 [ 1967 [ 10,87 | 10,87 | 10,87 ] 10,86 ] 10,85 ] 10,83 ]

Utilisation factor for gains for rest of dwelling, h2,m (sea Table 9a)
:segm-l 1 |n.99|n.93[n.9:z[n.a ln.a [m|m|n.?9]n3&] 1 ] 1 ]

Maan internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 3c)
M:m-l 1642 | 16.69 | 17.64 [ 18.52 [ 19.31 [ 1871 [ 19,84 | 18,83 | 195 ] 185 ] 1721 ] 16.51 ]
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S et

Mean internal temperature (for the whale dwelling) = fLA = T1 + {1 —fLA) = T2

mym-| 1651 | 18.87 | 17.71 | 18.58 | 19.35 | 19.76 | 10,89 | 10,88 | 10.55 | 1B.56 | 1720 | 16,59 | (=2)
Apply adjustment to the mean internal temperature from Table 48, where appropriate

(83ym= | 1851 | 1687 | 17.M 18.58 18.35 18.78 1889 10.88 18.56 1B.56 1729 16.58 (53)

s-atrhmamnm.mmrmammmalmpn of Table 9b, so that Ti,m=(76)m and re-calculate
the utilisation factor for gains using Table 9a

[en] Feb | Mar| Apr | May| Jun | sut | Aug| Sep| Oct| Nov| Dec|
Utilisation factar for gains, hm:

@gm=| 1 [ 0o [ooe [ 08 [ o077 [ose [ 0w [oes [ 077 [0ss [ome | 1 | ()
Usaful gains, hmGm , W = (34)m x (84)m
i@sm= | 7023.04 [10910.84]14757 0718851 68 ] 18910 82{15106 38 953523 | sa7e 16 [13123.08[1 1676 28] 7mS0.41 [ B8 62 | {55)
Manthly average extemnal temperature from Table &
mp.-'-t.sl5|s,s[a.?[11.?[14.3[13.9|1s.9|1u]1u]?]u] {6
Heat loss rate for mean internal temparature, Lm , W =[(38)m x [(33)m— (96)m |

Iumu.aqmmmh?m[ 32807.4 lnszm[imm[m] 283047 |1?.‘!21'.] 825760, 4?}340&1 18ssa7e 65| {57

requirament fia

o o [ o [0 o] o Jwesspomofomo] o [ o ] s o] con

:mnm-| |n|n|n|n|n.?n|n.as|n.35|n|n|n|n| {101}
Usaful koss, hmLm (Watts) = (100)m x (101)m

pogmd 0 | o | o | o | o |eeesesr|iromasfirasizs] o | o [ o | o | (102}
Gains (solar gains calculated for applicable weather region, sea Table 10)

poymd 0 | o | o | o | o |oossoss|zeasizfearze] o | o [ o | o | {103}
Space cooling requirement for month, whols dwelling, continuous | kWh) = 0.024 x [[103)m — (102)m | % (41)m

set (104)m to zero if (104)m < 3 = (38)m

n:mm-' 0 | 0 | 0 [ 0 [ 0 [mm[m|ﬁ:rus4| 0 ] 0 ] [ ] [

Total = Sum(i0d) = 213086 (104}
Cooled fraction fC = cooled area + (4) = 0.28 {105}
Intermittency factor (Table 10b)
:1mh1-|n|n|n[n[n[n.zs[o_zs|o_25|n]n]n]n

Total = Sum{idd) = 0 |11m1

Space cooling requirement for manth = (104)m = (105) = (106)m

:m)m-| 0 | o | o [ o [ 0 [41m[m|m| 0 ] 0 ] 0 ] 0
Total = Sum{17) = 1481.73  |(107)
Space cooling requirement in KWhim?year (107) + (4) = 0.57 (108}
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9a. Energy requiremants — Individual heating s
Space heating:
Fraction of space heat from secondary/supplementary system a (201)
Fraction of space heat from main systemi(s) (202) = 1=(201) = 1 (202)
Fraction of total heating from main system 1 (204 = (202} = [1 = [203)] = 1 {204}
Efficiency of main space heating system 1 224 | 1208}
Efficiency of secondaryfsupplementary heating system, % i (208}
Coaoling System Energy Efficiency Ratio 452 (209)
| dan | Feb | Mar | Apr | May| Jun | Jul | Aug| Sep | Oct | MNov | Dec KWhiyear
Space heating requirement (calculated above
Fw-la.nﬁlmmzsa'-mmm [11119.112[ 4T85 o [ o I o | o ]1[:1?3.&1]1 m.rﬁ] 2514:!.5]
{211)m = {[{38)m x (204)] + (210)m } x 100 + (208} (211}
prasesr] coor.15] 74883 [assoos[zi02s] o [ o | o | o Jewmrse[asiisfiizears

Total (KiWhiyear) =Sum(211),_,, = 5816291 |1211]I

Space heating fuel (secondary), KWhimonth
= {[(98)m x (201)] + (214) m } x 100 + (208)

[215).m|n|n|n[n[n[n[n|n|n]u]n]ﬂ

(216)
@m
Total = Sumi219a)_, = e
Space cooling fuel, KWh/month.
(221)m = (107 jm+ (208)
@enped 0 | o | o [ o | o [oruafiwmar|oas] 0o [ 0o [ o | 0
Total = Sum(Z21),, = szm |
Annual totals kWhiyear kWhiyear

Space heating fuel used, main system 1
P———
——

Electricity for pumps. fans and electric keap-hat
machanical ventiation - balanced, extract or positive input from outside {230a)
tentral heating pump: {230c)

Tatal eleciricity for the above, KWhiyear sum of (230a)...(Z30g) = 1231}

Electricity for lighting 12321

Electricity generated by PVs (233)
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12a. CO2 emissions — Individual heati

systems including micro-CHP

Energy Emission factor Emissions

kWhyear kg CO2/kWh kg CO2fyear
Space heating (main systerm 1) 21) = 12111].
Space heaing (secondary) @ i S —r—
Water eatng @ » s Jeo
Space and water haating (261) + (262) + (263) + (264) = | sio7zoe  |{2ES)
Space cooling 221) x {266}
Electricity for pumps, fans and electric keap-hat  (231) = [ sooszs  |wem
Electricity far lighting 23 = 268)
Enargy saving/generation technologies
tom 1 oon e
Total COZ, kglyear sum of (265)...(271) = [ semszs e
Dwelling CO2 Emission Rate (212)+ 14 = [ 1aas  |em
El rafing (section 14) qzu].
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Property Details: Athlone House

Address: Athlone House, Hampstead Lane, LONDOMN, N6 48U
Located in: England

Region: Thames valley

UPRN: T4D4741078

Date of assessment: 19 Movemnber 2012
Date of certificate: 29 May 2013
Assessment type: New dwelling design stage
Transaction type: New dwelling

Tenure type: Unikmowsn

Related party disclosure: No related party
Thermal Mass Parameter: Caloulated 150.5913

Dwelling designed to use less than 125 litres per Person per day: False

Property description:
Dwelling type: House
Detachment: Detached
Year Completed: 2012
Floor Lecation: Floor area: Storey height:
Basement floor 560 m im
Floor 1 EX3mz 4m
3im

low-E, En = 0.1, soft coat

'Windows Yes

Sifwindiow Manufacturer Windows lowE, En = 0.1, soft coat ~ Yes

Wi windiow Manufacturer Windows low-E, En = 0.1, soft coat Yes

Atrium Riooflight Manufacturer Roof Windows double-glazad Yes Metal, thermal break
Name: Gap: Frame Factor: g-value: U-value Area: Mo. of Openings
Nfdoor Bmm mm o7 0.68 18 & 1

Widoor Bmm mm o7 0.68 18 4 1

E/door Bmm mm o7 0.68 18 4 1

M windiow Bmm o7 0.68 14 122 1

E fwindion Bmm o7 0.68 14 122.36 1

Sfwindiow Bmm o7 0.68 14 121.32 1

W windiow: Bmm o7 0.68 14 122.36 1

Atrium Ripoflight 12mm 0.8 0.7 2 &0 1

MName: Type-Name: Location: Orient: Width: Height:

M/ door Wall North 1] 0

Widoor ‘Wall West 0 1]

E/door Wall West 1] i}

M windiow ‘Wall North 0 1]

E fwindions Wwall East 1] i}

Sifwindow ‘Wall South 0 1]

W windiow Wall West [i] i}

Atrium Ripoflight Roof 2 Horizontad 0 li]
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Overshading: Average or unknown

Type: Gross area: Openings:  Net area: U-value: Rui value: Curtain wall: Kappa:

External Elements

Efwall 501.14 i 50114 0.19 i} False 190

Wiwall 501.14 i) 501.14 0.19 [i] False 190

Mfwall M5 i 2245 0.19 i} False 190

Sfwiall 173.68 i) 173.68 0.19 [i] False 190

Baserment Wall 300 i 300 0.19 i} False 190

Roof 200 i) 200 0.15 [i] 9

Roof 2 660 &0 600 0.2 i} 9

BF 551 0.15 110

Mo information on thermal bridging (y=0.15) {y =0.15)

Ground-to-water heat pump (eledric)
Underfloor heating and radiators, pipes in insulated timber floor

Pump in heat space: Yes
Main heating Control:
Main heating Control: Time and temperature zone control
Control code: 2207
Bailer interlock: Yes
Seondary heating system:
Secondary heating system: None
Space cooling system
Space cooling system: Splitfmultiple systems

Energy label class: A
Compressor control: Systems with variable speed compressors
Cooled area: 722 (fraction 0.278)

Water heating: From main heating system
‘Water code: 901
Fuel :Electricity
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Hot water cylinder

Cylinder volume: 280 litres

Cylinder insulation: Measured boss, 2.5kWh/day
Primary pipework insulation: True
Cylinderstat: True
Cylinder in heated space: True

Solar panel: True

aperture area: 10

Evacuated tube

default values: True

collector zero-loss effidency: 0.6
collector heat loss coeffident: 3
orientation: South, 30° pitch

overshading: Modest (30% - 60%)

dedicated solar store volume: 250 Fres (seperate store)
solar True

Electricity tariff:
In Smoke Control Area:

Conservatory:
Low energy lights:
Terrain type:
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SAP2009 COMPLIANCE REPORT
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Regulations Compliance Report

Approved Document L1A 2010 edition assessed by Stroma FSAP 2009 program, Version: 1.5.0.37
Printed on 29 May 2013 al 13:03:04
Project Information:

Assessed By: 0 Building Type:  Detached House
Dwelling Details:
NEW DWELLING DESIGN STAGE

Site Reference :  Athlone House Plot Reference: 2165
Address : Athlone House, Hampstead Lana, LONDON, N& 4RU
Client Details:
Name:
Address

1 TER and DER
Fuel for main heating system: Electricity
Fuel factor: 1.14 x 1.47 (slectricity)
Target Carbon Dioxide Emission Rate (TER) 20.94 kg/m?
Dwelling Carbon Dioxide Emission Rate (DER) 13.45 kg/m? oK

2 Fabric U-values

Main Heating system: Heat purmnps with radiators or underfloor - electric
Ground-to-water heat pump (electric)
Efficiancy 320 %
Minimum 320 %

Secondary heating system: MNone

5 Cylinder insulation
Hot water Storage: Nominal cylinder loss: 2.50 kWhiday
Parmitted by DBSCG: 2.74 kWhiday

Primary pipework insulated: Yas oK
Solar walar heating
Dedicated solar storage volume: 250 litres
Minimum: 151 litres 0K
Space heating controds Timea and temperature zone control oK
Hot water controls: Cylinderstat oK
Independant timear for DHW oK
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CODE FOR SUSTAINABLE HOMES
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Code for Sustainable Homes Report

Assessor and House Details

Assessor Name: Assessor Number:
Property Address: Athlone House

Hampstead Lane

LONDOM

NG 4RU

Buiding regulation assessment

kg/mlyear
TER 20.94
DER 13.45
The following code calcuwlalions 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

kL kg/m?lyear
DER from SAP 2009 DER Warksheat 13.45 (ZC1)
TER 20.94
Residual C02 emissions offset from biofuel CHP ] (ZC5)
C02 emissions offset from additional allowable electricty generation i (ZCT)
Total CO2 emissions offset from SAP Section 16 allowances ]

Ene 2 - Fabric energy Efficiency

Fabric energy Efficiency: 58.7T
Credits awarded for Ene 2 = 3.2
Ene T - Low or Zero Carbon (LZC) Technologies

Reduction in CO2 Emissions

% kg/milyear
Standard Case CO2 emissions 19.53
Standard DER 15.48
Artual Case 002 emissions 17.5
Actual DER 13.45
Reduction in CO2 emissions 10.39

Credits awarded for Ene 7 =1
Tachruloghas wlgibds b contribule b schmrvisg th raguirirents of thil s il pesduss esengy from sifewabls Soorte asel mt ol ot sfclicy reguirerents i definad by DirecSen J00DEEC of tha

Europmaas: Parilarrast and of th: Coonel of 13 Agel 2009 o tha i ol the i gy faor ksl ard g and sl by ragudine Dt T2 THEC and JODGTEVED.
Tt Fesewira reicsuirermints musl alio ba mat:

= Wi ol peewidad by citiad ieetirsal i thy B i) suugply of asergy pesd U sl

= Wi covirnad By S Ficeog s Cirtif Sl [MOS), lichniog i S0RVe o JO0RWHH il b castilied,

= Comibird Hiat and Powis [(CHIY) Gebrr sboe SOk el S oatifed undr thi CHIQA fandaed

= Al bk rusl b scisunted for by SA0F.

P achares Bsalad by maiss gas are aligibl 1o contsibate o parfoen ance sgarsl ths s, Whine D s ans above SO0 Dy st b cortiind usdr M CHPOA.
I i e ety of U Accradited OODEA asd Cocl Assissr 10 it all techaologhns wie is e caloulatios: s it balore dirding crinlils.
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PREDICTED SAP
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Predicted Energy Assessment

Athlone House Dwallg}g typea: Detached House
Ha tead Lane Date of assessment: 19 November 2012
LONDOM Produced by: Stroma Certification
MG 4RLU Total floor area: 258575 m

This is a Predicted Energy Assessment for a property which is not yet complete. It includes a predictad enerngy
rating which might not represent the final energy rating of the property on completion. Once the property is
completed, an Energy Performance Certificate is required providing information about the energy performance
of the completed property.

Energy performance has been assessed using the SAP 2009 methodology and is rated in terms of the energy
use per square metre of floor area, energy efficiency based on fuel costs and environmental impact based on
carbon dioxide (CO2) emissions.

Energy Efficiency Rating Environmental Impact (CO.) Rating

Vary anargy elfichant - fower fuimmhg costs Vary anvironimantally frendly - hivar COZ emiEaions

o

highar COZ amissions

EU Directive
ales oo~ B

The energy efficiency rating is a measure of the The emvironmental impact rating is a measure of a
overall efficiency of a home. The higher the rating home's impact on the environment in terms of

the more energy efficient the home is and the lower carbonn dioxide (CO2) emissions. The higher the
the: fuel bills are likely to be. rating the less impact it has on the environment.
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