
                                                                                                                ATHLONE HOUSE  

                                                           

131010-2165-6-Energy Statement-DRV-PD                              1                     Issue 05                             October 2013                                                      

 

 

PLANNING SUBMISSION OF ENERGY STATEMENT 

FOR 

 ATHLONE HOUSE – HIGHGATE  

October 2013 

 

 

 

 

 

 

PREPARED BY: 

 

SLENDER WINTER PARTNERSHIP LTD 

THE OLD SCHOOL 

LONDON ROAD 

WESTERHAM 

KENT 

TN16 1DN 

ARCHITECT: 

 

ADAM ARCHITECTURE 

OLD HYDE HOUSE 

75 HYDE STREET 

WINCHESTER 

HAMPSHIRE 

 

 



                                                                                                                ATHLONE HOUSE  

                                                           

131010-2165-6-Energy Statement-DRV-PD                              2                     Issue 05                             October 2013                                                      

 

DOCUMENT ISSUE RECORD  

ISSUE PREPARED BY CHECKED BY 

 PREPARED DATE SIGNATURE CHECKED DATE SIGNATURE 

01 R. Fernando 12.09.12 

 

 P.Dunk 12.09.12  

02  D.Vardill 20.05.13 

 

 P.Dunk 20.05.13  

03 

 

D. Vardill 03.06.13  P.Dunk 03.06.13  

04 

 

D. Vardill 13.06.13  P.Dunk 13.06.13  

05 D. Vardill 10.10.13  P.Dunk 10.10.13  

  



                                                                                                                ATHLONE HOUSE  

                                                           

131010-2165-6-Energy Statement-DRV-PD                              3                     Issue 05                             October 2013                                                      

 

Contents 

1. EXECUTIVE SUMMARY ..................................................................................................................... 5 

2. INTRODUCTION ............................................................................................................................... 6 

2.1. BACKGROUND TO THE SCHEME ............................................................................................... 6 

3. POLICY GUIDANCE AND CONSTRAINTS ............................................................................................. 6 

3.1. REGIONAL AND LOCAL POLICY FRAMEWORK............................................................................ 6 

3.2. NATIONAL PLANNING GUIDANCE ............................................................................................. 7 

3.3. RENEWABLE ENERGY POLICY IN THE UK – TARGETS ................................................................. 7 

3.4. METHODOLOGY ADOPTED IN THE STRATEGY ........................................................................... 7 

4. THE PROPOSED DEVELOPMENT ....................................................................................................... 8 

4.1. BASE CASE ENERGY DEMAND AND CARBON EMISSIONS........................................................... 8 

5. ENERGY EFFICIENT MEASURES APPLIED TO BASELINE DESIGN ......................................................... 9 

5.1. DESIGN .................................................................................................................................... 9 

5.2. BUILDING PERFORMANCE ........................................................................................................ 9 

5.3. THERMAL ELEMENTS ................................................................................................................ 9 

5.4. HEATING ................................................................................................................................ 10 

5.5. POOL VENTILATION PLANT ..................................................................................................... 10 

5.6. AIR PERMEABILITY.................................................................................................................. 10 

5.7. ARTIFICIAL LIGHTING .............................................................................................................. 10 

5.8. SUSTAINABILITY CONSIDERATIONS......................................................................................... 11 

6. ON-SITE RENEWABLE ENERGY ASSESSMENT .................................................................................. 11 

6.1. GROUND SOURCE HEAT PUMPS ............................................................................................. 12 

6.2. AIR SOURCE HEAT PUMPS ...................................................................................................... 13 

6.3. SOLAR WATER HEATING ......................................................................................................... 14 

6.4. PHOTOVOLTAICS .................................................................................................................... 15 

6.5. WIND TURBINES ..................................................................................................................... 16 

6.6. BIOMASS BOILERS .................................................................................................................. 17 

6.7. SUMMARY OF PROPOSED RENEWABLE ENERGY SYSTEMS ...................................................... 18 

7. CONCLUSION ................................................................................................................................. 19 

7.1. REQUIREMENT FOR THE ON-SITE RENEWABLE ENERGY.......................................................... 19 

7.2. ACHIEVABLE TOTAL EMISSIONS REDUCTION .......................................................................... 20 



                                                                                                                ATHLONE HOUSE  

                                                           

131010-2165-6-Energy Statement-DRV-PD                              4                     Issue 05                             October 2013                                                      

 

APPENDIX A ........................................................................................................................................... 21 

SITE PLAN ...................................................................................................................................... 21 

APPENDIX B ........................................................................................................................................... 22 

PROPOSED ROOF PLANT ................................................................................................................ 22 

APPENDIX C ........................................................................................................................................... 23 

SAP WORKSHEET ........................................................................................................................... 23 

METHODOLOGY  BY SAP2009 ........................................................................................................ 23 

APPENDIX  D .......................................................................................................................................... 34 

PROPOSED BUILDING  CO2 EMISSIONS RATE ASSESSMENT METHODOLOGY ................................... 34 

WITH ENERGY EFFICIENCY MEASURES , LOW CARBON TECHNOLOGY ............................................ 34 

AND RENEWABLE TECHNOLOGIES  BY SAP 2009 ............................................................................ 34 

APPENDIX E ........................................................................................................................................... 44 

SAP INPUT ..................................................................................................................................... 44 

APPENDIX F ........................................................................................................................................... 48 

SAP2009 COMPLIANCE REPORT ..................................................................................................... 48 

APPENDIX G .......................................................................................................................................... 50 

CODE FOR SUSTAINABLE HOMES ................................................................................................... 50 

APPENDIX H .......................................................................................................................................... 52 

PREDICTED SAP .............................................................................................................................. 52 

 

 

 

 

 

 

  



                                                                                                                ATHLONE HOUSE  

                                                           

131010-2165-6-Energy Statement-DRV-PD                              5                     Issue 05                             October 2013                                                      

 

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 C0₂ per annum related to the Part L: 2010 compliant base case of 54 tonnes C0₂ 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: 

• It is proposed that the building thermal elements be specified to exceed minimum building 

regulations 2010 by 25%. 

• It is proposed to install a ground source heat pump. 

• It is proposed to install a total of 10m2 solar thermal panels.  

• It is proposed to install a total of 60m
2
 Photovoltaic panels. 

  

When building CO2 emissions 20.94 & 13.45 (Kg/m
2
) are multiply by useful area of the building (2595.75 

m
2
) is given by 54 & 34(tonnes) CO2 per annum respectively. 

TER DER

kg/CO2/Year 20.94 13.45
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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. Be Lean - Energy Efficiency measures through design and use.(use less energy) 

2. Be Clean- 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
2
.  A proposed site plan is included in Appendix A. The proposed development consists 

of following habitable areas: 

 

 

 

 

 

 

 

 

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
2
.  The baseline Carbon emissions for the site have been predicted 20.94 kg/m

2
CO₂ 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 CO2 per annum. 

 

 

Floor  Useful Floor Area / (m
2
)

 

Basement Floor 560 

Ground Floor 823 

First Floor 811.75 

Second Floor 401 

TOTAL AREA 2595.75 
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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 CO2 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
2
 p.a. By comparison, a new house built to high energy efficiency 

standards only requires approximately 70 kW/m
2
 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 

(W/m2K) 

Proposed (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/m².  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: 

• Rainwater harvesting system sized to deliver proportion of the toilet flushing 

requirements and car washing. 

 

• Water leak detection systems linked to central alarm system. 

  

• 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; 

• Geothermal power (ground source and air source heat pumps) 

• Solar Power (water or PV panels) 

• Tidal and wave power 

• Biomass 

• Onshore and offshore wind. 

• Small hydro-electric 

• Landfill 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; 
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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 60sq.m of photovoltaic panels is 

7.5kW peak
1
; therefore PV panels will constitute 10% of the overall renewable energy requirement 

making this a feasible option for the development 

                                                           
1
 Figures assume 8m

2
 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 53m3 (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 

contribution to site energy usage. 

47,666 kWh/year 65% 
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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 

kWh/Year 

Total 

Space Heating 59162.91 

73414.88 kWh/Year 

Hot Water 937.78 

Cooling 342.99 

Pumps & Fans 9689.1 

Lighting 3282.1 

 

The SAP target energy (TER) demand is 235504.79 KWh with associated CO₂ emissions of 20.94 

kg CO₂/m²  

• To meet the London plan policy (20%) the total required  renewable energy output  

needs to reduce site CO₂ emissions by at least 4.188 kg/m²  

 

• The total estimated annual building energy usage including onsite energy produced is 

67648.88 KWh with associated CO₂ emissions of 13.45 kg CO₂/m² which is a reduction 

of 7.49 kg/m² 
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7.2. ACHIEVABLE TOTAL EMISSIONS REDUCTION 

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 CO2 per annum is predicted by 

SAP2009 (Appendix C). This equates to a saving of 20 tonnes CO2 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). 
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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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APPENDIX  D 

PROPOSED BUILDING  CO2 EMISSIONS RATE ASSESSMENT METHODOLOGY 

WITH ENERGY EFFICIENCY MEASURES , LOW CARBON TECHNOLOGY 
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APPENDIX F 
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APPENDIX G 

CODE FOR SUSTAINABLE HOMES 
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