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Executive Summary 
The purpose of this Energy Statement is to demonstrate that the proposed development on the Former 
Imperial Collage London (ICL) Private Ground on Udney Park Road, Teddington in the London Borough of 
Richmond upon Thames is considered sustainable, as measured against relevant local, regional and national 
planning policies. 

The proposed development consists of 101 new assisted living units and extra care community between 
Plots A and C, 7 refurbished assisted living units (Plot B), a new GP surgery, and a new community sports 
Pavilion. 

The Energy Strategy for the Former ICL Ground development has been formulated following the London Plan 
Energy Hierarchy: Be Lean, Be Clean and Be Green. The overriding objective in the formulation of the 
strategy is to maximise the reductions in CO2 emissions through the application of this Hierarchy with a cost-
effective and technically appropriate approach and to minimise the emission of other pollutants. 

The strategy targets, as a minimum, a 35% reduction in Regulated carbon dioxide above the baseline 
emissions rate.  

For the purpose of this Energy Statement and calculating CO2 emissions assisted living units have been 
assessed under Part L (2013) of the Building Regulations. In line with the London Plan, this strategy uses the 
Part L1A (2013) Target Emission Rate (TER) as the baseline for the new assisted living units and  a baseline 
based on the previous building specification for the refurbished units. Both of these Calculations will use SAP 
2012 to calculated CO2 emission reductions. ‘Zero Carbon’ will apply to these residential units; therefore all 
remaining Regulated CO2 emission will be offset though a cash-in-lieu Carbon Offsetting Payment.  

Plot A’s associated facilities, the GP surgery, and the new sports Pavilion will be assessed under Part L2A 
using SBEM calculations. These non-residential areas are required to meet the London Plans 35% reduction 
in Regulated CO2 emissions and BREEAM ‘Excellent’ minimum energy criteria. 

Domestic Strategy 

The proposed new build dwellings (plots A and C) to meet the Part L1A 2013 Target Emission Rate (TER) 
through Be Lean measures alone and ensure the refurbished units (Plot B) meet the requirements of Part 
L1B. Plot B will promote energy efficiency whilst still preserving the character and appearance of the 
building. A 41% reduction in Regulated CO2 emissions is predicted over the Part L (2013) baseline for alll 
domestic units.  

In line with the London Plan, the feasibility of decentralised energy production as a Be Clean measure has 
been carefully examined. There are no existing or planned heat networks in the vicinity of the proposed 
development. However a highly efficient on-site communal heating system is the Applicants preferred 
method for providing heat and hot water to the units in Plots A and C. For other areas individual high 
efficiency heating systems will be utilised due to the low density or heating demand. 
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Photovoltaic (PV) panels have been selected as the most appropriate Be Green technology to meet a 35% 
reduction in Regulated CO2 emissions. It has been estimated that 113kWp (904m2 of panel area) will be 
required between the roofs of Plot A and C. It is expected that Regulated CO2 emissions will be reduced by 
59% over the Part L (2013) baseline; this represents a high level of sustainable design and construction. 

The residential units will be required to pay into the Councils ring-fenced Carbon Offset fund to comply with 
the London Plan ‘Zero Carbon’ Policy. It is estimated that 102.7 tonnes of Regulated CO2 emissions will need 
to be offset though a cash in lieu payment of £184,860 to be paid to the London Borough of Richmond upon 
Thames. 

Summary Table (i): Domestic Regulated CO2 emissions reductions 

 Regulated CO2 
Emissions 

% Reduction 
over Baseline 

 kg CO2/year - 
Domestic Building Regulations (Part L) Baseline 251,220   
Domestic After Be Lean Measures 147,317 41.4% 
Domestic After Be Clean Measures 147,317 41.4% 
Domestic After Be Green Measures 102,717 59.1% 
Domestic After Zero Carbon Offset Payment 0 100.0% 

 

Non-residential areas 

A range of Be Lean energy efficiency measures are proposed. They enable each of the proposed non-
residential areas to meet the Part L2 (2013) Target Emission Rate (TER) through energy efficiency measures 
alone. An average 14% reduction in Regulated CO2 emissions is predicted over the Part L (2013) baseline for 
the new build elements. This represents a high level of sustainable design and construction. 

Air Source Heat Pumps have been utilised as the first Be Green measure to provide heating and cooling 
efficiently. This improved the non-residential areas Regulated CO2 reductions to 16%.  Following the ASHP, 
PV has been selected as the most appropriate Be Green measure to achieve further CO2 reductions. It is 
expected that 58kWp (464m2 panel area) of PV panels will be distributed between the Non-residential areas 
(see Paragraph 6.24 for more information). 

The allocated PV above allows the Non-residential areas to achieve a 30.5% reduction in Regulated CO2 
emissions. However this is expected to be the maximum capacity of PV the roof space will allow. Further 
reductions in CO2 are considered unfeasible. Therefore Carbon Offsetting cash-in-lieu payment of £13,140 is 
proposed to ensure the Non-Residential areas together achieve a 35% reduction. 
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Summary Table (ii):Non-Domestic Regulated CO2 emissions reductions 

 Regulated CO2 
Emissions 

% Reduction 
over Baseline 

 kg CO2/year - 
Non-Domestic Building Regulations (Part L) Baseline 164,134   
Non-Domestic After Be Lean Measures 141,393 13.9% 
Non-Domestic After Be Clean Measures 141,393 13.9% 
Non-Domestic After Be Green Measures 114,003 30.5% 
Non-Domestic after Shortfall Carbon Offset Payment 106,687 35.0% 

 

Development Wide Strategy 

The measured detailed above ensure the site-wide energy strategy achieves in excess of the 35% target. 

The Summary Table (iii) below summarises the site-wide reductions in CO2 emissions for each level of the 
London Plan Energy Hierarchy of the Proposed Development.  Be Lean measures are expected to reduce the 
Site-wide Regulated CO2 emissions by 31%.  Maximising Be Green measures will result in a site wide 
reduction of 49% in Regulated CO2 compared to the Baseline emissions. 

A total of £198,000 Cash-in-lieu payment into the Boroughs Carbon Offsetting fund is calculated from the 
£13,140 non-domestic CO2 shortfall and the £184,860 Zero carbon payments. This results in the effective 
Regulated CO2 emissions of the Proposed Development to be reduced by 74% over the Building Regulations 
Part L (2013) Baseline. 

Summary Table (ii): Site wide Regulated CO2 emissions reduction 

 Regulated CO2 
Emissions 

% Reduction 
over Baseline 

 kg CO2/year - 
Building Regulations (Part L) Baseline 415,354   
After Be Lean Measures 288,710 30.5% 
After Be Clean Measures 288,710 30.5% 
After Be Green Measures 216,720 47.8% 
After Carbon Offset and Zero Carbon Payments 106,687 74.3% 
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1. INTRODUCTION  
1.1 This Energy Statement has been prepared by Hodkinson Consultancy, a specialist energy and 

environmental consultancy for planning and development, appointed by the Quantum Group 
(hereafter referred to as ‘the Applicant’).  This statement is in support of the planning application for 
the proposed development at the Former ICL Ground on Udney Park  Road in the London Borough of 
Richmond upon Thames. 

1.2 The formulation of the energy strategy for the Proposed Development takes into account several 
important concerns and priorities. These include: 

> To achieve the maximum viable reduction in carbon dioxide (CO2) emissions through the 
application of the London Plan Energy Hierarchy with an affordable, deliverable and technically 
appropriate strategy; 

> Provision of high quality low energy buildings that are adapted to future changes in climate; 

> To minimise, to the lowest possible extent, emissions of pollutants such as oxides of nitrogen 
(NOX) and particulate matter, thereby minimising the effects on local air quality.  

1.3 This statement first establishes two baseline assessments of the energy demands and associated 
CO2 emissions for the Proposed Development; one for the new builds and one for the refurbishment. 
The report will then follow The London Plan Energy Hierarchy approach of Be Lean, Be Clean and Be 
Green to enable the maximum viable reductions in Regulated and Total CO2 emissions over the 
baseline. 

Development Description 
1.4 The proposed scheme will see the former Imperial College London Private Ground on Udney Park 

Road, Teddington, London, TW11 9BB, regenerated for a mixed-use development that will deliver 
high-quality sports and community facilities, alongside new public open space and affordable, 
care led accommodation for Older People and a new GP surgery. This triple approach secures a 
sustainable, inclusive future for the site, the benefits of which underpin national and local planning 
policy. 

1.5 With the creation of the Teddington Community Sports Ground Community Interest Company, 
three areas will be established; 

> Assisted living, extra care community with new GP surgery; 

> Open parkland with community Orchard and outdoor gym; and 
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> Community sports facilities. 

1.6 The proposed community sports facilities will comprise of the following: 

> A full-size Third Generation artificial grass pitch (3G AGP) 

> Natural grass playing pitch provision 

> Tennis Courts / MUGA 

> Community pavilion containing changing rooms, kitchen, bar and server, flexible-use community 
rooms and crèche. 

Site Location 
1.7 The proposed development is located between Udney Park Road and Kingston Lane in the London 

Borough of Richmond upon Thames. 

 

Figure 1: The Development Site (© OpenStreetMap Contributors. Go to www.openstreetmap.org/copyright) 
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2. PLANNING POLICIES AND PROPOSED 
DEVELOPMENT REQUIREMENTS 

2.1 The following planning policies and requirements will inform the Energy Strategy for the proposed 
development. 

National Planning Policy 
2.2 The National Planning Policy Framework (NPPF) was published on 27 March 2012. This document 

sets the overarching policies for development in England and states that:  

“At the heart of the NPPF is a presumption in favour of sustainable development, which should be seen 
as a golden thread running through both plan-making and decision-taking. 

For decision-taking this means: 

> Approving development proposals that accord with the development plan without delay; and 

> Where the development plan is absent, silent or relevant policies are out-of-date, granting 
permission unless: 

> Any adverse impacts of doing so would significantly and demonstrably outweigh the benefits, 
when assessed against the policies in this Framework taken as a whole; or 

> Specific policies in this Framework indicate development should be restricted.”  

2.3 Paragraph 95 of the NPPF states that: 

“To support the move to a low carbon future, local planning authorities should: 

> Plan for new development in locations and ways which reduce greenhouse gas emissions; 

> Actively support energy efficiency improvements to existing buildings; and 

> When setting any local requirement for a building’s sustainability, do so in a way consistent with the 
Government’s zero carbon buildings policy and adopt nationally described standards.”  
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Regional Policy 
2.4 The London Plan sets out an integrated economic, environmental, transport and social framework 

for the development of London over the next 20 – 25 years.   

2.5 On 10th March 2015, the Mayor adopted the Further Alterations to the London Plan (FALP).  From 
this date, the FALP are operative as formal alterations to the London Plan and form part of the 
development plan for Greater London.  Where the London Plan is referenced within this document, 
this comprises the FALP as published in March 2015.  

2.6 On 16th December 2015 the Mayor of London published two sets of Minor Alterations to the London 
Plan (MALP) – on Housing Standards and on Parking Standards.  These minor alterations bring the 
London Plan in line with the new national housing standards and car parking policy. 

2.7 The following outlines key policies set out in the London Plan which must be addressed by new 
developments and which are relevant to the Proposed Development. 

2.8 Policy 5.2 – Minimising Carbon Dioxide Emissions requires that all residential and non-residential 
major development between 2013 – 2016 achieve a 40% improvement on 2010 Building Regulations. 
The London Plan Sustainable Design and Construction SPG (2014) updates this target stating that 
the Mayor will adopt a carbon dioxide improvement target beyond Part L 2013 of 35%.  

2.9 Policy 5.3 – Sustainable Design and Construction states that the highest standards of sustainable 
design and construction should be achieved in London to improve the environmental performance 
of new developments. Major development should meet the minimum standards outlined in the 
London Plan Supplementary Planning Guidance on this stop and this should be clearly 
demonstrated. The standards includes the following sustainable design principles (summarised): 

> Minimising CO2 emissions; 

> Avoiding internal overheating and contributing to the urban heat island effect; 

2.10 Policy 5.5 – Decentralised Energy Networks states that the Mayor expects 25 per cent of the heat 
and power used in London to be generated through the use of localised decentralised energy 
systems by 2025. The Mayor will prioritise the development of decentralised heating and cooling 
networks at the development and area wide levels, including larger scale heat transmission 
networks.  

2.11 Policy 5.6 - Decentralised Energy – requires that all developments should evaluate the feasibility of 
Combined Heat and Power (CHP) systems, and examine the opportunities to extend the system 
beyond the site boundary to adjacent sites. 
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2.12 Policy 5.7 – Renewable Energy states that within the framework of the energy hierarchy, major 
development proposals should provide a reduction in expected carbon dioxide emissions through 
the use of on-site renewable energy generation, where feasible.  

2.13 Policy 5.8 – Innovative Energy Technologies encourages the more widespread use of innovative 
energy technologies to reduce use of fossil fuels and carbon dioxide emissions.   

2.14 Policy 5.9 – Overheating and Cooling seeks to reduce the impact of the urban heat island effect, 
reduce potential overheating and reduce reliance on air conditioning systems.   

2.15 The London Plan Supplementary Planning Guidance – Sustainable Design and Construction 
(2014) was adopted in April 2014.   The SPG provides relevant guidance on: 

> Energy efficient design; 

> Meeting carbon dioxide reduction targets; 

> Decentralised energy; 

> How to off-set carbon dioxide where the targets set out in the London Plan are not met. 

2.16 Each section of the Supplementary Planning Guidance sets out the Mayor’s priorities for the 
particular topic area, which the Mayor seeks developers to address in all development proposals.  
Some sections also contain best practice ambitions, which the Mayor strongly encourages be 
delivered in appropriate developments.  To support these approaches, the Supplementary Planning 
Guidance includes detailed guidance for boroughs and developers, signposts to further information 
and best practice examples. 

Local Policy: LB Richmond Upon Thames 
Core Strategy 

2.17 The London Borough of Richmond Upon Thames Core Strategy was adopted in April 2009.  The 
following polices from this adopted document are considered to be relevant to this report: 

2.18 Policy CP1 Sustainable Development: The policy seeks to maximise the effective use of resources 
including land, water and energy, and assist in reducing any long term adverse environmental 
impacts of development.  Development will be required to conform to the Sustainable Construction 
checklist, including the requirement to meet the Code for Sustainable Homes Level 3 (for new 
homes), Ecohomes “Excellent” (for conversion) or BREEAM “Excellent” (for other types of 
development).  This requirement will be adjusted in future years through subsequent DPDs, to take 
into account the then prevailing standards in the Code for Sustainable Homes and any other 
National Guidance, and ensure that these standards are met or exceeded. 
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2.19 Policy CP2 Reducing Carbon Emissions: The Borough will reduce its carbon dioxide emissions by 
requiring measures that minimise energy consumption in new development and promoting these 
measures in existing development, particularly in its own buildings. 

2.20 The Council will require the evaluation, development and use of decentralised energy in appropriate 
development. 

2.21 The Council will increase the use of renewable energy by requiring all new development to achieve a 
reduction in carbon dioxide emissions of 20% from on-site renewable energy generation unless it 
can be demonstrated that such provision is not feasible, and by promoting its use in existing 
development. 

Development Management Plan 

2.22 The London Borough of Richmond Upon Thames Development Management Plan was adopted in 
November 2011.  The following policies from this document are considered to be relevant to this 
Statement: 

2.23 Policy DM SD 1 Sustainable Construction: All development in terms of materials, design, 
landscaping, standard of construction and operation should include measures capable of mitigating 
and adapting to climate change to meet future needs. 

2.24 New buildings should be flexible to respond to future social, technological and economic needs by 
conforming to the Borough’s Sustainable Construction Checklist SPD. 

2.25 New homes will be required to meet or exceed requirements of the Code for Sustainable Homes 
Level 3. 

2.26 They must also achieve a minimum 25 per cent reduction in carbon dioxide emissions over Building 
Regulations (2010) in line with best practice 2010 to 2013, 40 per cent improvement from 2013 to 
2016, and ‘zero carbon’ standards from 2016.  It is expected that efficiency measures will be 
prioritised as a means towards meeting these targets.  These requirements may be adjusted in 
future years to take into account the then prevailing standards and any other national guidance to 
ensure the standards are met or exceeded. 

2.27 New non-residential buildings over 100sqm will be required to meet the relevant BREEAM 
“Excellent” standards. 

2.28 Policy DM SD 2 Renewable Energy and Decentralised Energy Networks: New development will be 
required to conform with the Sustainable Construction Checklist SPD and: 

> Maximise opportunities for the micro-generation of renewable energy.  Some form of low carbon 
renewable and/or de-centralised energy will be expected in all new development, and 
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> Developments of 1 dwelling unit or more, or 100sqm of non-residential floor space or more will 
be required to reduce their total carbon dioxide emissions by following a hierarchy that first 
requires an efficient design to minimise the amount of energy used, secondly, by using low 
carbon technologies and finally, where feasible and viable, including a contribution from 
renewable sources. 

> Local opportunities to contribute towards decentralised energy supply from renewable and low-
carbon technologies will be encouraged where there is no over-riding adverse local impact. 

> All new development will be required to connect to existing or planned decentralised energy 
networks where on exists.  In all major developments and large Proposals Sites identified in the 
Site Allocations DPD, provision should be made for future connection to a local energy network 
should one become available. 

2.29 Policy DM SD 3 Retrofitting: High standards of energy and water efficiency in existing 
developments will be supported wherever possible through retrofitting.  Proposals for conversions 
and extensions will be encouraged to comply with the Sustainable Construction Checklist SPD as far 
as possible and opportunities for micro-generation of renewable energy will be supported.  
Development in an area susceptible to flooding should include flood resistant and/or resilient 
measures to mitigate potential flood risks. 

2.30 Policy DM SD 4 Adapting to Higher Temperatures and Need for Cooling: All new developments, in 
their layout, design, construction, materials, landscaping and operation, are required to take into 
account and adapt to higher temperatures, avoid and mitigate overheating and excessive heat 
generation to counteract the urban heat island effect, and meet the need for cooling. 

2.31 All new development proposals should reduce reliance on air conditioning systems and 
demonstrate this in accordance with the following cooling hierarchy: 

> Minimise internal heat generation through energy efficient design; 

> Reduce the amount of heat entering a building in summer through shading, reducing solar 
reflectance, fenestration, insulation and green roofs and walls; 

> Manage the heat within the building through exposed internal thermal mass and high ceilings; 

> Passive ventilation; 

> Mechanical ventilation; 

> Active cooling systems (ensuring they are the lowest carbon options). 

2.32 Opportunities to adapt existing buildings, places and spaces to manage higher temperatures should 
be maximised and will be supported. 
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Sustainability Targets 
BREEAM 2014 

2.33 In accordance with the London Borough of Richmond upon Thames Core Strategy CP1 and 
Development Management Plan policy DM SD 1 the non-residential uses across the site will target a 
BREEAM rating of ‘Excellent’.  

2.34 In order to reflect the different building types across the development, the following BREEAM 
assessments will be undertaken.  

> Appendix C - Plots A & C – BREEAM Multi-residential New Construction ‘Excellent’; 

> Appendix D – Plot B – BREEAM Domestic Refurbishment ‘Excellent’; 

> Appendix E - GP Surgery – BREEAM New Construction Shell only ‘Excellent’; 

> Appendix F - New Clubhouse – BREEAM Other Buildings New Construction ‘Excellent’.  

2.35 The attainment of BREEAM Excellent represents a high level of sustainable design and construction. 

2.36 Further information can be seen in the Sustainability Statement undertaken by Hodkinson 
Consultancy submitted under the same cover. 
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3. BUILDING REGULATIONS BASELINE 

Methodology 
3.1 In line with London Plan policy, this statement first establishes a baseline assessment of the energy 

demands and associated CO2 emissions for the Proposed Development.  

3.2 The development site is anticipated to be built under Part L (2013) of the Building Regulations.  

3.3 The report will then follow The London Plan Energy Hierarchy approach of Be Lean, Be Clean and Be 
Green to enable the maximum viable reductions in Regulated and Total CO2 emissions over the 
baseline. 

3.4 The estimated annual energy demand for the Proposed Development has been calculated using 
Standard Assessment Procedure (SAP 2012) and Simplified Building Energy Model (SBEM 2013) 
methodology. SAP calculates the Regulated energy demands associated with hot water, space 
heating and fixed electrical items. The unregulated dwelling energy demands for appliances and 
cooking are taken from BRE standard occupancy calculations. SBEM calculates the Regulated energy 
demands associated with hot water, space heating and fixed electrical items. The unregulated 
energy demands are taken from additional SBEM output documents 

Part L Building Regulations Baseline 
3.5 Residential (Part L1A) SAP calculations have been performed on representative dwelling types, as 

detailed in Appendix A. These encompass ground, mid and top floor apartments of different 
orientations; therefore representing a fair aggregation of the unit mix of the Proposed Development.  

3.6 A Part L1A (2013) Building Regulations compliant baseline is used for the development. It requires 
that all homes meet or exceed the Target Emission Rate (TER), as well as the new Target Fabric 
Energy Efficiency (TFEE) standard. See the Compliance Reports in Appendix D and the Be Lean 
worksheets in Appendices E and F. 

3.7 For the Refurbishment (Part L1B) unit a Part L1B 2013 Building Regulations calculation will be 
compared to a SAP (2012) calculation using the pre-refurbishment specification. The pre-
refurbishment calculation includes the following existing and default performance standards: 

> Single glazing with a U-value of 4.8 W/m2K with a g-factor of 0.85; 

> External wall U-value – 2.1 W/m2K (290mm solid brick uninsulated wall); 



 

 

 
16 

> Sheltered wall to corridor – 1.17 W/m2K (as above with ISO 6946 shelter factor); 

> Party wall – Solid brick to have an effective 0.00W/m2K; 

> Ground floor U-value – 1.2 W/m2K;  

> Roof U-value – 1.2 W/m2K; 

> Air leakage – 15m3/m2/hr (default untested); and 

> Heating by radiators supplied from electric water storage boiler with TRVs and bypass. 

3.8 The Baseline Regulated CO2 emissions are calculated form the DER calculation in Appendix E.  

3.9 Table 1 shows the development baseline Regulated & Total (Regulated plus Unregulated) CO2 
emissions.  

Table 1: Residential and Commercial Baseline Emissions 

Unit Type Description Baseline Emissions  Total Emissions 

Domestic kg CO2/year kg CO2/year 
101 New Build dwellings (Plot A and C) 129,510 278,555 
7 Converted dwellings  (Plot B) 121,710 133,427 
Domestic totals 251,220 411,982 
Non-Domestic kg CO2/year kg CO2/year 
GP clinic 34,350 85,950 
Pavilion 94,408 116,659 
Residential Facilities 35,375 86,482 
Non-Domestic totals 164,134 289,091 

 

3.10 Summary CO2 calculations can be found in Appendix A. 
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4. ‘BE LEAN’: ENERGY EFFICIENCY MEASURES  
4.1 In line with the London Plan Energy Hierarchy, the following energy efficient, Be Lean measures are 

proposed to be applied to the Proposed Development. These measures will ensure that the Building 
Regulations Part L (2013) baseline is met through energy efficiency measures alone for the new build 
elements. 

New Build - Domestic 
Insulation Standards 

4.2 The new build elements (plot A and C) of the development will incorporate enhanced insulation in 
the building envelope (walls, roofs, floors and glazing) to achieve average U-Values better than those 
required by Part L (2013) Building Regulations. These are likely to include: 

> Whole window U-value of 1.4 W/m2K with a g-factor of 0.50; 

> External wall U-values of 0.16 W/m2K or better (c.~430mm wall thickness depending on 
construction); 

> Ground and exposed floor U-values of 0.12 W/m2K;  

> Flat roof U-values of 0.15 W/m2K. 

Air Tightness and Ventilation 

4.3 Air tightness standards will conform to, and exceed, Approved Document Part L requirements. By 
reducing air leakage loss and convective bypass of insulation, an improvement of design air 
permeability rate from 10m3/hm2 to less than 5m3/hm2 will further reduce space heating 
requirements. 

4.4 It is proposed to install Parts L & F compliant centralised Mechanical Extract Ventilation (cMEV) 
systems.  

4.5 The selected units will typically have a low Specific Fan Power (SFP) of <0.18 W/l/s for a kitchen plus 
2 wet rooms, <0.24 W/l/s for kitchen and 1 wet room. 

4.6 Additionally, all dwellings will have openable windows and therefore the ability to naturally ventilate 
should the occupant desire. Convective ventilation and night purging of heat will therefore be 
facilitated. 
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Thermal Bridging 

4.7 In well insulated buildings, as much as 30% of heat loss can occur through thermal bridges, which 
occur when highly conductive elements (e.g. metal studs) in the wall construction enable a low 
resistance escape route for heat.   

4.8 Where possible full fill Airecrete Products Association (APA) constructive details will be used, if not 
available bespoke calculated values or Accredited Construction Details (ACDs) will be used in the 
design to reduce thermal bridging.   

4.9 Figure 2 illustrates the benefits of reducing thermal bridges.  

 

Figure 2: Thermal Bridging 

Space Heating & Hot Water 

4.10 The space heating requirement of the new build elements will be reduced by the fabric, air tightness 
and ventilation measures detailed above.  

4.11 It is intended to take advantage of winter solar gain to reduce the space heating demands of the 
homes.  

4.12 The combination of the above measures will create highly energy efficient homes. 

4.13 All new dwellings will be connected to high efficiency communal boiler. These systems should have 
at least a 95% SBEM seasonal efficiency. This efficiency has been used within the Be Lean calculation 
in line with the GLA guidance on energy statements. 
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4.14 The space heating systems will include time and zoning controls where appropriate and low loss 
dwelling metered heat interface units. This will allow the occupants to have a flexible and efficient 
way of controlling heating throughout the dwelling. 

Lighting and Appliances 

4.15 It is very challenging to design and construct living spaces to reduce the unregulated electricity 
demands, because this is almost entirely dependent on the occupant of a home and can vary 
substantially. However, the Applicant is committed to ensuring that all efforts are made to enable 
the residents to minimise their unregulated electricity consumption and will ensure all appliances 
supplied to the apartments are of a high standard of energy efficiency. 

4.16 Low energy lighting, >40 lumens per Watt, will be installed throughout the new build flats. 

Conversions - Domestic 
Insulation Standards 

4.17 Although not protected, maintaining the character of the historic building will be carefully balanced 
with the need to promote energy efficiency.   

4.18 Upgraded and new thermal elements of the fabric should target or improve on the performance U-
values detailed in Building Regulations Part L1B. These are detailed below in Table 2 and Table 3.  

Table 2: Upgrading retained thermal elements (Part L1B) 

Element Threshold U-value Minimum improvement value 
U-value 

External Wall - Cavity insulation 0.70 W/m2K 0.55 W/m2K 
External Wall - External or internal insulation 0.70 W/m2K 0.30 W/m2K 
Floor 0.70 W/m2K 0.25 W/m2K 
Pitched Roof – insulation at ceiling level 0.70 W/m2K 0.16 W/m2K 
Pitched Roof – insulation between rafters 0.35 W/m2K 0.18 W/m2K 
Flat Roof 0.35 W/m2K 0.18 W/m2K 
 

4.19 It is not expected that there will be new thermal elements, if there are, they should meet the U-
Values detailed in Table 3 below. 
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Table 3:  Standards for new thermal elements (Part L1B) 

Element Limiting U-value 

Wall 0.28 W/m2K 
Pitched Roof – insulation at ceiling level 0.16 W/m2K 
Pitched Roof – insulation between rafters 0.18 W/m2K 
Flat Roof 0.18 W/m2K 

Floors 0.22 W/m2K 
 

4.20 It is expected that the following U-values will be achieved on the refurbished units: 

> External Wall U-value 0.30 W/m2K; 

> Sheltered wall to corridor 0.15 W/m2K; 

> Dormer walls U-value 0.16 W/m2K; 

> Pitched roofs -  0.16 W/m2K (insulated at joists) and 0.18  W/m2K (insulated at rafters, dormer); 

> Ground Floor 0.25 W/m2K. 

Air Tightness and Ventilation 

4.21 Air tightness standards are likely to be improved through the refurbishment of glazing, and draught 
proofing and sealing.  However further improvements will be made by ensuring the air leakage rate 
is 10m3/m2.hr a significant improvement over the default untested unit (15m3/m2.hr.) 

4.22 Natural ventilation with intermittent mechanical extract to wet rooms will be implemented.  

4.23 All refurbished dwellings will have openable windows and therefore the ability to naturally ventilate 
should the occupant desire. Convective ventilation and night purging of heat will therefore be 
facilitated. 

Space Heating & Hot Water 

4.24 The space heating requirement of the refurbishment will be reduced by the fabric, air tightness and 
ventilation measures detailed above.  

4.25 The combination of the above measures will create highly energy efficient homes. 

4.26 Where possible, dwellings will have a High efficiency SEDBUK ‘A’ rated boiler installed. These 
systems have at least an 89% efficiency rating (SAP 2012).  
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4.27 The efficiency of the boiler if further improved through the installation of a compatible weather 
compensator. These reduce the heating demand by sensing the outside temperature and limiting 
the temperature of the circulation water through the heating system in relation to the outside. 

4.28 The space heating systems will include a programmer, room thermostat and TRV controls where 
appropriate. This will allow the occupants to have a flexible and efficient way of controlling heating 
throughout the dwelling. 

Lighting and Appliances 

4.29 Low energy lighting will be installed within the refurbished units. 

4.30 The combination of fabric improvements and upgrading of building services to the historic parts of 
the development result in significant reductions in CO2 emissions which exceed the requirements of 
the London Plan for this Plot. 

4.31 The refurbished units also achieve the minimum requirement of BREEAM Domestic Refurbishment 
2014 of an Energy Efficiency Rating (EER) greater than 70. 

Non-residential areas 
Insulation standards 

4.32 All non-residential units should meet the same U-values of the new residential units. The windows 
will require a g-factor of 0.27. 

Air Tightness and Ventilation 

4.33 To ensure the supply of fresh air a System 3 Mechanical Ventilation with heat Recovery unit (MVHR) 
with demand control ventilation will be installed. The Specific Fan Power (SFP) should target 
1.4W/l/s or lower and a heat recovery efficiency of 85%. 

4.34 These units will remove stale moist air and efficiently re-use the heat to pre-heat the incoming fresh 
air. 

4.35 An air permeability of 7 m3/m2.hr will further reduce heat losses through the building fabric. 

Space Heating & Hot Water 

4.36 In line with GLA guidance the Be Lean case will utilise gas boilers for heating and electric cooling 
systems. 
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4.37 Space heating and cooling to be provided by a multi-split system fed by Air Source Heat Pumps (CoP 
of 4.59, SEER/EER of 6.85/3.58 respectively). Hot water is to be provided by gas fed boilers (91% 
efficient) with hot water storage (68 MJ/month storage losses) 

4.38 To allow the occupant to efficiently use the systems a central time control with local temperature 
control should be installed. Sub-metering with alarm for out of range values for the HVAC and 
Lighting should also be considered; 

Lighting and Appliances 

4.39 Light Emitting Diodes (LEDs) will be used throughout (110 lumens/W) with photoelectric control 
(dimming, 0.1W/m2 parasitic power). 

4.40 For highly glazed areas and occupancy sensing for zones with transient occupancy (0.1W/m2 
parasitic power). 

Limiting the Risk of Summer Overheating 
4.41 In line with the Cooling Hierarchy within London Plan Policy 5.9, it is proposed to reduce the need for 

active cooling as far as possible and will not require the installation of mechanical cooling. All homes 
will therefore be subject to measures to minimise the risk of summer overheating to an acceptable 
level. 

4.42 This will be done through the specification of passive measures such as low fabric U-values and 
ventilation systems capable of maintaining airflow through the dwelling, as well as internal blinds to 
reduce solar heat gains in peak summer months.  

4.43 A g-factor of 0.50 has been used for the glazing for the new build homes; this is reduced to 0.27 for 
the highly glazed non-residential areas. This will further lower the risk of summer overheating 

4.44 The dwellings will allow cross-ventilation (where possible), convective-ventilation and night purging 
through open-able windows.  These natural ventilation concepts are illustrated in Figure 3 and will 
reduce the build-up of heat within homes.  
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Figure 3: Natural Ventilation 

4.45 The sample unit types modelled do not show a high risk of summer overheating (SAP Criterion 3). 
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CO2 Emissions Following Be Lean Measures 
4.46 The above measures result in the on-site CO2 emissions as detailed in Table 4, reducing site-wide 

Regulated & Total CO2 emissions beyond baseline emissions.  

Table 4: Be Lean Regulated and Total CO2 Emissions 

Unit Type Description Be Lean 
Emissions  

Total 
Emissions 

Domestic kg CO2/year kg CO2/year 
101 New Build dwellings (Plot A and C) 128,332 277,378 
7 Converted dwellings  (Plot B) 18,985 30,702 
Domestic totals 147,317 308,080 
Be Lean Reduction over the Baseline 41% 25% 
Non-Domestic kg CO2/year kg CO2/year 
GP clinic 26,101 77,701 
Pavilion 87,945 110,195 
Residential Facilities 27,347 78,453 
Non-Domestic totals 141,393 266,349 
Be Lean Reduction over the Baseline 14% 8% 

 

4.47 It can be seen from Table 4 that Building Regulations Part L (2013) has been exceeded through Be 
Lean measures alone. To meet the site-wide London Plan Target of a 35% reduction in Regulated 
CO2 emissions further measured are required. 

4.48 Be Lean summary calculations can be seen in Appendix A. Emission calculations are presented in 
Appendix F (Domestic) and G (Non-Domestic). 
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5. BE CLEAN: DECENTRALISED ENERGY 
5.1 In line with Policy 5.6 of the London Plan, the feasibility of decentralised heating networks as a Be 

Clean measure has been evaluated. This is the next step in the Energy Hierarchy after Be Lean. The 
London Plan outlines the following order of preference:  

> Connection to existing heating or cooling networks; 

> Site wide CHP network; 

> Communal heating and cooling. 

5.2 The inclusion of decentralised heating has been investigated in terms of appropriateness to the 
Proposed Development and, to be in line with the priorities for this energy strategy, whether 
decentralised heating is the best technology to provide the greatest reductions in CO2 emissions. 

Connection to existing network 

5.3 The development location falls outside any heat opportunity (purple polygon) area or physical or 
planned networks (not visible). This is outlined in Figure 4.    

  

Figure 4: London Heat Map - Opportunity Areas and Networks (www.londonheatmap.org.uk/Mapping) 
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Site wide CHP network 

5.4 Recent GLA guidance states that it is not expected for smaller sites (less than 500 dwellings) to carry 
out a full feasibility analysis for the use of CHP.  

5.5 It has therefore been concluded that, due to the size and density of the proposed development, CHP 
cannot be recommended for the scheme.  

Communal heating and cooling 

5.6 With CHP considered as unfeasible the next step is to consider communal heating (and cooling) for 
the possibility of connecting to a future heat network.  

5.7 The Applicant proposes communal heating for the Plot A and C development. To counteract the heat 
losses from the network the communal boiler will have a high seasonal efficiency. 

5.8 Heat Interface Units (HIU) will be provided within in each unit. 

5.9 Due to the low demand, it is not expected that the non-residential units connect to the communal 
heating system unless deemed appropriate. 

CO2 Emissions Following Be Clean Measures 
5.10 The measures detailed above have been included within the Be Lean case in line with GLA Guidance. 

Therefore the reduction in Regulated CO2 emissions is as per the Be Lean case (see Table 4). Be 
Green Measures will be assessed in line with the London Plan hierarchy. 
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6. BE GREEN: RENEWABLE ENERGY 
TECHNOLOGIES 

6.1 It can be seen from Table 4 that Building Regulations (2013) have been exceeded with energy 
efficiency measures alone. However to ensure the 35% reduction in Regulated CO2 emissions is met 
site-wide further measures have been investigated. 

6.2 Low and Zero Carbon Technologies (LZCT) have been assessed for their feasibility within the 
Proposed Development. The details are summarised in this chapter but further information can be 
found in Appendix K. 

Biomass Boiler 
6.3 Biomass boilers generate heat on a renewable basis as they are run on biomass fuel which can be 

considered carbon neutral. A biomass boiler would require a central plant room and heat 
distribution network which is available on site. 

6.4 Expensive NOX and Particular Matter filters will be required as will bespoke maintenance and fuel 
management services. Therefore it is expected that both the capital and running costs will be high, 
which will be distributed between a low number of units.  

6.5 Whilst technically feasible, a biomass boiler is not appropriate for this development due to the high 
running costs. 

Ground Source Heat Pumps (GSHPs) 
6.6 As a heat generating technology, heat pumps are an alternative to the CHP engine. 

6.7 GSHPs are able to provide substantial reductions in energy. However, they are generally limited to 
sites with large amount of space. It is expected that the Proposed Development will have sufficient 
space for the installation of ground coils and further feasibility analysis may be undertaken at the 
detailed design stage to supplement the gas fired communal heating. 

6.8 GSHPs are most efficient when providing low temperature heat and therefore the heat provided 
from the GSHP will be fed into the communal heating system to supplement the heat from the gas 
boilers or as a pre-heat mechanism. A SAP default efficient has been used in the calculations to 
provide flexibility of unit choice at the detailed design stage. 
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6.9 However GSHPs replace gas as the heating fuel with electricity, which is more carbon intensive. The 
result of this is that CO2 emissions are not reduced as substantially as other technologies are able to 
achieve therefore another renewable technology will be preferred at this stage. 

Air Source Heat Pumps (ASHPs) 
6.10 Air Heat pumps are most efficient when providing low temperature heat, for example to fan coil 

units in a commercial space. They can also provide cooling efficiently making them viable for the 
non-residential areas. Therefore they have been included within SBEM calculations. 

6.11 The following target specification will enable the ASHP to be as efficient as possible: 

> Multi split system; 

> CoP of 4.59; 

> SEER/EER of 6.85/3.58 respectively. 

6.12  The ASHP reduce the cooling demand consumption over the notional value, this is dependent on 
the CoP and SEER/EER detailed above. 

6.13 The use of ASHPs within the Non-Domestic areas reduces Regulated CO2 over the baseline by 16.4% 
(see Appendix B), a 3% improvement over the Be Lean case. 

Table 5: HVAC Cooling Performance 

Area weighted average building cooling demand Actual (MJ/m2) Nominal (MJ/m2) 
Plot A Residents facilities 199.8 208.2 
GP Surgery 128.2 156.8 
New clubhouse (Pavilion) 48.3 66.7 

Wind Turbines 
6.14 Small rooftop wind turbines are designed to generate electricity from the wind for use within each 

dwelling.  

6.15 Urban rooftop wind turbines do not generally perform sufficiently to well to warrant their 
installation, due to the low and turbulent wind conditions present. They are therefore likely to 
remain technically unfeasible. 

6.16 It has therefore been concluded that wind turbines are not a suitable technology for the Proposed 
Development. 
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Solar Thermal Panels 
6.17 Solar thermal panels use the sun’s energy to generate hot water for each dwelling. Due to the 

seasonality of solar radiation, solar thermal panels can provide up to ~60% of a dwellings hot water 
demand, with the remainder being provided as top-up by the conventional gas boiler. They are a 
robust technology that provides substantial benefits to residents in terms of ‘free’ energy. 

6.18 Solar thermal panels are generally installed on the roofs of dwellings, with panels facing as close to 
south as possible to maximise their efficiency. A 100m2 dwelling would typically require ~4m2 of solar 
panels.  

6.19 Solar thermal panels are a technically viable strategy, although it is unlikely that they would enable 
sufficient CO2 reductions for policy compliance.  

6.20 It has therefore been concluded that PV panels represent a more appropriate solar technology for 
this development. 

Photovoltaic (PV) Panels 
6.21 PV panels generate electricity from solar radiation. The generating potential of PV panels is not 

dependent on development demand, but only on available roof space for installation and ensuring 
that they are not overshadowed. For this reason and their current low cost, it has been concluded 
that PV panels are the most appropriate renewable energy technology for the new build residential 
units on the development. 

6.22 The roof of the refurbished units is considered inappropriate for PV panels, as it has already met the 
London Plan Target as well as assuming a requirement of sensitivity towards the Historic aesthetics 
if the building.  

6.23 A significant amount of PV will be required to meet the London Plan target of 35% reduction in 
Regulated CO2 emissions and to go beyond. 

6.24 Therefore, the following PV array capacities are required: 

> Plots A and C: a total of 113kWp south facing, horizontal pitch (840m2 panel area) connected into 
the landlord supply; 

> Surgery GP: 7 kWp, south-east facing panels, horizontal pitch (56m2 panel area); 

> Residents facilities: 9 kWp, south-east facing panels, flat pitch (72m2 panel area); and 
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> Pavilion: a total of 42kWp (336m2 panel area), 20 kWp, south facing panels, horizontal pitch and 
22 kWp, south facing panels, 15 degrees pitch. 

6.25 This Equates to 163kWp across the Proposed Development site. The calculations are included within 
the Be Green SBEM calculations (Appendix H). The Domestic PV calculation can be seen in Appendix 
J. 

CO2 Emissions Following Be Green Measures 
6.26 Following the application of all the Be Green measures, detailed above, the London Plan target of a 

35% reduction in Regulated CO2 emissions has been achieved for the Domestic and Non-Domestic 
areas with the exception of the Sport Pavilion which with maximised PV capacity achieves a 26% 
reduction. 

Unit Type Description Be Green Emissions Baseline Emissions Emission Reduction 
Domestic kg CO2/year kg CO2/year - 
101 New Build dwellings (Plot A and C) 83,732 129,510 35.3% 
7 Converted dwellings  (Plot B) 18,985 121,710 84.4% 
Domestic totals 102,717 251,220 59.1% 
Non-Domestic kg CO2/year kg CO2/year - 
GP clinic 21,792 34,350 36.6% 
Pavilion 69,464 94,408 26.4% 
Residential Facilities 22,747 35,375 35.7% 
Non-Domestic totals 114,003 164,134 30.5% 
Site-wide Totals 216,720 415,354 47.8% 

 

6.27 The above Be Green measures, which includes ASHP and PV panels, shows a 25% site-wide 
improvement over the Be Clean case. 
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7. CARBON OFFSETTING 
Shortfall payment 

7.1 With all measures maximised to feasible levels the Non-Domestic units do not achieve the London 
Plan Requirement of a 35% reduction in Regulated CO2.  This is due to the inherent high demand 
for hot water associated with showers this facility will require. The non-Domestic units achieve, 
together, a 30.5% reduction over the baseline. 

7.2 This is proposed that the remaining 4.5% (7.3 tonnes) is offset through a cash-in-lieu contribution 
to the local authorities Carbon Offsetting fund. The Carbon offset cash in lieu cost is calculated at 
£60 per tonne CO2 for 30 years .Therefore the shortfall in CO2 reductions will equated to a payment 
of £13,140. 

Table 6: Shortfall in Regulated Carbon Dioxide Savings 

Unit Type Description Be Green Emissions Baseline Emissions Emission Reduction 
 kg CO2/year kg CO2/year - 
Non-Domestic totals 114,003 164,134 30.5% 
Targeted Emissions 106,687 164,134 35.0% 
Shortfall  7,316 (7.3 tonnes)  
Shortfall offset cost 
(@£60/tonnes for 30 years) 

£13,140 

 

Zero Carbon Payment 

7.3 In line with the London Plans Housing SPG (March 2016) the development is required to offset all 
remaining dwelling Regulated CO2  Emissions to be ‘Zero Carbon’ once a minimum 35% has been 
mitigated on site. 

7.4 The ‘Zero Carbon’ Policy will only apply to Domestic units (Plot A, B and C). The dwellings 
Regulated CO2 emission after the application of Be Lean and Be Green measures totals 102.7 
tonnes of CO2 see Table 7 below. 

Table 7 Zero Carbon Calculation 

Unit Type Description Be Green Emissions Baseline Emissions Emission Reduction 

Domestic totals 102,717 251,220 59.1% 
Targeted Emissions 0 251,220 100.0% 
Shortfall 102,717 (102.7 tonnes)  
Shortfall offset cost 
(@£60/tonnes for 30 years) 

£184,860 
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7.5 Therefore a total Carbon offset payment of £198,000.00 is the estimated to be paid to the London 
Borough of Richmond upon Thames. 

7.6 The carbon offsetting payment will ensure that the development is London Plan compliant, 
including Zero Carbon, compliance for both the Domestic and Non-Domestic is detailed in Table 8, 
Table 9 respectively. 

Table 8: Domestic Regulated CO2 emissions reductions 

 Regulated 
Emissions 

% Reduction 
over baseline 

Domestic kg CO2/year - 
Domestic Building Regulations (Part L) Baseline 251,220   
Domestic After Be Lean Measures 147,317 41.4% 
Domestic After Be Clean Measures 147,317 41.4% 
Domestic After Be Green Measures 102,717 59.1% 
Domestic After Zero Carbon Offset Payment 0 100.0% 

  

Table 9: Non-Domestic Regulated CO2 emissions reductions 

 Regulated 
Emissions 

% Reduction 
over baseline 

Non-Domestic kg CO2/year - 
Non-Domestic Building Regulations (Part L) Baseline 164,134   
Non-Domestic After Be Lean Measures 141,393 13.9% 
Non-Domestic After Be Clean Measures 141,393 13.9% 
Non-Domestic After Be Green Measures 114,003 30.5% 
Non-Domestic after Shortfall Carbon Offset Payment 106,687 35.0% 
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8. SUMMARY 
8.1 The purpose of this Energy Statement is to demonstrate that the proposed development on the 

Former Imperial Collage London (ICL) Private Ground on Udney Park Road, Teddington in the 
London Borough of Richmond upon Thames is considered sustainable, as measured against relevant 
local, regional and national planning policies. 

8.2 The proposed development consists of 101 new assisted living units and extra care community 
between Plots A and C, 7 refurbished assisted living units (Plot B), a new GP surgery, and a new 
community sports Pavilion. 

8.3 The Energy Strategy for the Former ICL Ground development has been formulated following the 
London Plan Energy Hierarchy: Be Lean, Be Clean and Be Green. The overriding objective in the 
formulation of the strategy is to maximise the reductions in CO2 emissions through the application of 
this Hierarchy with a cost-effective and technically appropriate approach and to minimise the 
emission of other pollutants. 

8.4 The strategy targets, as a minimum, a 35% reduction in Regulated carbon dioxide above the baseline 
emissions rate.  

8.5 For the purpose of this Energy Statement and calculating CO2 emissions assisted living units have 
been assed under Part L (2013) of the Building Regulations. In line with the London Plan, this 
strategy uses the Part L1A (2013) Target Emission Rate (TER) as the baseline for the new assisted 
living units and  a baseline based on the previous building specification for the refurbished units. 
Both of these Calculations will use SAP 2012 to calculated CO2 emission reductions. ‘Zero Carbon’ 
will apply to these residential units; therefore all remaining Regulated CO2 emission be will offset 
though a cash-in-lieu Carbon Offsetting Payment.  

8.6 Plot A’s associated facilities, the GP surgery, and the new sports Pavilion will be assessed under Part 
L2A using SBEM calculations. These non-residential areas are required to meet the London Plans 
35% reduction in Regulated CO2 emissions and BREEAM ‘Excellent’ minimum energy criteria. 

Domestic Strategy 

8.7 The proposed new build dwellings (plots A and C) to meet the Part L1A 2013 Target Emission Rate 
(TER) through Be Lean measures alone and ensure the refurbished units (Plot B) meet the 
requirements of Part L1B. Plot B will promote energy efficiency whilst still preserving the character 
and appearance of the building. A 41% reduction in Regulated CO2 emissions is predicted over the 
Part L (2013) baseline all domestic units.  

8.8 In line with the London Plan, the feasibility of decentralised energy production as a Be Clean 
measure has been carefully examined. There are no existing or planned heat networks in the vicinity 
of the proposed development. However a highly efficient on-site communal heating system is the 
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Applicants preferred method for providing heat and hot water to the units in Plots A and C. For other 
areas individual high efficiency heating systems will be utilised due to the low density or heating 
demand. 

8.9 Photovoltaic (PV) panels have been selected as the most appropriate Be Green technology to meet a 
35% reduction in Regulated CO2 emissions. It has been estimated that 113kWp (904m2 of panel area) 
will be required between the roofs of Plot A and C. it is expected that Regulated CO2 emissions will be 
reduced by 59% over the Part L (2013) baseline; this represents a high level of sustainable design 
and construction. 

8.10 The residential units will be required to pay into the Councils ring-fenced Carbon Offset fund to 
comply with the London Plan ‘Zero Carbon’ Policy. It is estimated that 102.7 tonnes of Regulated CO2 
emissions will need to be offset though a cash in lieu payment of £184,860 to be paid to the 
LBorough of Richmond upon Thames. 

Summary Table (i): Domestic Regulated CO2 emissions reductions 

 Regulated CO2 
Emissions 

% Reduction 
over Baseline 

 kg CO2/year - 
Domestic Building Regulations (Part L) Baseline 251,220   
Domestic After Be Lean Measures 147,317 41.4% 
Domestic After Be Clean Measures 147,317 41.4% 
Domestic After Be Green Measures 102,717 59.1% 
Domestic After Zero Carbon Offset Payment 0 100.0% 

 

Non-residential areas 

8.11 A range of Be Lean energy efficiency measures are proposed. They enable each of the proposed non-
residential areas to meet the Part L2 (2013) Target Emission Rate (TER) through energy efficiency 
measures alone. An average 14% reduction in Regulated CO2 emissions is predicted over the Part L 
(2013) baseline for the new build elements. This represents a high level of sustainable design and 
construction. 

8.12 Air Source Heat Pumps have been utilised as the first Be Green measure to provide heating and 
cooling efficiently. This improved the non-residential areas Regulated CO2 reductions to 16%.  
Following the ASHP, PV has been selected as the most appropriate Be Green measure to achieve 
further CO2 reductions. It is expected that 58kWp (464m2 panel area) of PV panels will be distributed 
between the Non-residential areas (see Paragraph 6.24 for more information). 

8.13 The allocated PV above allows the Non-residential areas to achieve a 30.5% reduction in Regulated 
CO2 emissions. However this is expected to be the maximum capacity of PV the roof space will allow. 
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Further reductions in CO2 are considered unfeasible. Therefore Carbon Offsetting cash-in-lieu 
payment of £13,140 is proposed to ensure the Non-Residential areas together achieve a 35% 
reduction. 

Summary Table (ii):Non-Domestic Regulated CO2 emissions reductions 

 Regulated CO2 
Emissions 

% Reduction 
over Baseline 

 kg CO2/year - 
Non-Domestic Building Regulations (Part L) Baseline 164,134   
Non-Domestic After Be Lean Measures 141,393 13.9% 
Non-Domestic After Be Clean Measures 141,393 13.9% 
Non-Domestic After Be Green Measures 114,003 30.5% 
Non-Domestic after Shortfall Carbon Offset Payment 106,687 35.0% 

 

Development Wide Strategy 

8.14 The measured detailed above ensure the site-wide energy strategy achieves in excess of the 35% 
target. 

8.15 The Summary Table (iii) below summarises the site-wide reductions in CO2 emissions for each level 
of the London Plan Energy Hierarchy of the Proposed Development.  Be Lean measures are expected 
to reduce the Site-wide Regulated CO2 emissions by 31%.  Maximising Be Green measures will result 
in a site wide reduction of 49% in Regulated CO2 compared to the Baseline emissions. 

8.16 A total of £198,000 Cash-in-lieu payment into the Boroughs Carbon Offsetting fund is calculated 
from the £13,140 non-domestic CO2 shortfall and the £184,860 Zero carbon payments. This results in 
the effective Regulated CO2 emissions of the Proposed Development to be reduced by 74% over the 
Building Regulations Part L (2013) Baseline. 

Summary Table (ii): Site wide Regulated CO2 emissions reduction 

 Regulated CO2 
Emissions 

% Reduction 
over Baseline 

 kg CO2/year - 
Building Regulations (Part L) Baseline 415,354   
After Be Lean Measures 288,710 30.5% 
After Be Clean Measures 288,710 30.5% 
After Be Green Measures 216,720 47.8% 
After Carbon Offset and Zero Carbon Payments 106,687 74.3% 
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APPENDICES 

Appendix A  
Be Lean CO2 Calculations Summary Sheet 

Appendix B 
Be Green (ASHP) CO2 Calculations Summary Sheet 

Appendix C 
Be Green (ASHP and PV) CO2 Calculations Summary 
Sheet 

Appendix D 
Part L1A Compliance Reports (Plot A and C) 

Appendix E 
Plot B (Refurbishment) Baseline calculation Dwelling 
Emission Rate Worksheets 

Appendix F 
Be Lean Dwelling Emission Rate Worksheets  

Appendix G 
Be Lean BRUKL Worksheets (Non-Domestic) 
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Appendix H 
Be Green (ASHP) BRUKL Worksheets (Non-Domestic) 

Appendix I 
Be Green (ASHP and PV) BRUKL Worksheets (Non-
Domestic) 

Appendix J 
SAP 2012 PV Calculation 

Appendix K 
Low and Zero Carbon Technologies  

 
 

 



Appendix A  
Be Lean CO2 Calculations Summary Sheet 

  



CO 2 Emissions at Be Lean Stage

Unit 
Floor 
Area

Dwelling 
Emissions 

Rate

Target 
Emissions 

Rate
Number 
of Units

Total 
Floor 
Area

Dwelling 
Emissions

Target 
Emissions

m2 kg CO2/m2/year kg CO2/m2/year m2 kg CO2/year kg CO2/year -

Maisonette (1B2P) 120 23.4 17.1 2 241 5,629 36,557 84.6%
Ground Floor Flat (1B2P) 65 31.6 23.4 1 65 2,072 10,729 80.7%
Ground Floor Flat (2B4P) 107 29.6 21.3 3 322 9,530 63,004 84.9%
Top Floor Flat (1B2P) 65 26.8 20.4 1 65 1,754 11,421 84.6%

Subtotal 7 693 18,985 121,710 84.4%

Basement Unit (1B2P) 63 17.9 17.7 17 1,070 19,136 18,956 -0.9%
Ground Floor Unit (2B4P) 79 17.6 17.4 11 873 15,382 15,230 -1.0%
Mid Floor Unit (2B4P) 79 14.6 14.7 57 4,526 66,044 66,691 1.0%
Top Floor unit (2B4P) 96 18.0 18.6 16 1,544 27,771 28,633 3.0%

Subtotal 101 8,013 128,332 129,510 0.9%

Domestic Subtotal 147,317 251,220 41.4%

GP clinic 1,231 21.2 27.9 1 1,231 26,101 34,350 24.0%
Pavillion 910 96.6 103.7 1 910 87,945 94,408 6.8%
Residential Facilities 836 32.7 42.3 1 836 27,347 35,375 22.7%

Non-Domestic Subtotal 2,978 141,393 164,134 13.9%

Be Lean Site-wide total 288,710 415,354 30.5%

Domestic - New Dwellings

Non-Domestic

Individual Total

Unit Type Description

Emissions Improvement

Domestic - Refurbishement



Appendix B 
Be Green (ASHP) CO2 Calculations Summary Sheet 

  



CO 2 Emissions at Be Green Stage (Showing ASHP improvement only)

Unit 
Floor 
Area

Dwelling 
Emissions 

Rate Target Emissions Rate
Number 
of Units

Total 
Floor 
Area

Dwelling 
Emissions

Target 
Emissions

m2 kg CO2/m2/year kg CO2/m2/year m2 kg CO2/year kg CO2/year -

Maisonette (1B2P) 120 23.4 17.1 2 241 5,629 36,557 84.6%
Ground Floor Flat (1B2P) 65 31.6 23.4 1 65 2,072 10,729 80.7%
Ground Floor Flat (2B4P) 107 29.6 21.3 3 322 9,530 63,004 84.9%
Top Floor Flat (1B2P) 65 26.8 20.4 1 65 1,754 11,421 84.6%

Subtotal 7 693 18,985 121,710 84.4%

Basement Unit (1B2P) 63 17.9 17.7 17 1,070 19,136 18,956 -0.9%
Ground Floor Unit (2B4P) 79 17.6 17.4 11 873 15,382 15,230 -1.0%
Mid Floor Unit (2B4P) 79 14.6 14.7 57 4,526 66,044 66,691 1.0%
Top Floor unit (2B4P) 96 18.0 18.6 16 1,544 27,771 28,633 3.0%

Subtotal 101 8,013 128,332 129,510 0.9%

Domestic Subtotal 147,317 251,220 41.4%

GP clinic 1,231 20.0 27.9 1 1,231 24,624 34,350 28.3%
Pavillion 910 94.9 103.7 1 910 86,397 94,408 8.5%
Residential Facilities 836 31.4 42.3 1 836 26,260 35,375 25.8%

Non- Domestic Subtotal 2,978 137,281 164,134 16.4%

Be Green (ASHP only)  Site-wide total 284,598 415,354 31.5%

Non-Domestic

Unit Type Description

Individual Total

Emissions Improvement

Domestic - Refurbishement

Domestic - New Dwellings



Appendix C 
Be Green (ASHP and PV) CO2 Calculations Summary 
Sheet 

  



CO 2 Emissions at Be Green Stage (ASHP and PV)

Unit 
Floor 
Area

Dwelling 
Emissions 

Rate Target Emissions Rate
Number 
of Units

Total 
Floor 
Area

Dwelling 
Emissions

Target 
Emissions

m2 kg CO2/m2/year kg CO2/m2/year m2 kg CO2/year kg CO2/year -

Maisonette (1B2P) 120 23.4 17.1 2 241 5,629 36,557 84.6%
Ground Floor Flat (1B2P) 65 31.6 23.4 1 65 2,072 10,729 80.7%
Ground Floor Flat (2B4P) 107 29.6 21.3 3 322 9,530 63,004 84.9%
Top Floor Flat (1B2P) 65 26.8 20.4 1 65 1,754 11,421 84.6%

Subtotal 7 693 18,985 121,710 84.4%

Basement Unit (1B2P) 63 17.9 17.7 17 1,070 19,136 18,956 -0.9%
Ground Floor Unit (2B4P) 79 17.6 17.4 11 873 15,382 15,230 -1.0%
Mid Floor Unit (2B4P) 79 14.6 14.7 57 4,526 66,044 66,691 1.0%
Top Floor unit (2B4P) 96 18.0 18.6 16 1,544 27,771 28,633 3.0%

44,601

Subtotal 101 8,013 83,732 129,510 35.3%

Domestic Subtotal 102,716 251,220 59.1%

GP clinic 1,231 17.7 27.9 1 1,231 21,792 34,350 36.6%
Pavillion 910 76.3 103.7 1 910 69,464 94,408 26.4%
Residential Facilities 836 27.2 42.3 1 836 22,747 35,375 35.7%

Non-Domestic Subtotal 2,978 114,003 164,134 30.5%

Be Green Site-wide total 216,720 415,354 47.8%

Non-Domestic

Total CO2 Emissions Offset by PV 

Unit Type Description

Individual Total

Emissions Improvement

Domestic - Refurbishement

Domestic - New Dwellings
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Part L1A Compliance Reports (Plot A and C) 
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L1A 2013 - Regulations Compliance Report
Design - Draft

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

Assessor name Mr Simon Gowing Assessor number 9641

Client Last modified 12/07/2017

Address DB01 Udney Park Road, Teddington, TW11

URN: Plot A ‐ BASE version 5
NHER Plan Assessor version 6.2.3

SAP version 9.92Page 1 of 2

Check Evidence Produced by OK?

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

TER (kg CO₂/m².a) Fuel = N/A
Fuel factor = 1.00
TER = 17.72

Authorised SAP Assessor

DER for dwelling as designed (kg
CO₂/m².a)

DER = 17.89 Authorised SAP Assessor

Are emissions from dwelling as
designed less than or equal to the
target?

DER 17.89 > TER 17.72
Excess emissions = 0.17 kg/m² (0.96%)

Authorised SAP Assessor Failed

Is the fabric energy efficiency of
the dwellling as designed less than
or equal to the target?

DFEE 43.8 < TFEE 47.2 Authorised SAP Assessor Passed

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

Fabric U-values

Element Weighted average Highest
Wall 0.16 (max 0.30) 0.16 (max 0.70)
Party wall 0.00 (max 0.20) N/A
Floor 0.12 (max 0.25) 0.12 (max 0.70)
Roof (no roof)
Openings 1.40 (max 2.00) 1.40 (max 3.30)

Are all U‐values better than the
design limits in Table 2?

Authorised SAP Assessor Passed

Thermal bridging

How has the loss from thermal
bridges been calculated?

Thermal bridging calculated from linear thermal transmittances for each
junction

Authorised SAP Assessor

Heating and hot water systems

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

Community heating scheme

Secondary heating system: None

Authorised SAP Assessor N/A

Does the insulation of the hot
water cylinder meet the standards
set out in the Domestic Heating
Compliance Guide?

No hot water cylinder in the dwelling Authorised SAP Assessor

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

Space heating control:
Charging system linked to use, programmer and at least 2 room thermostats

No hot water cylinder in the dwelling

Authorised SAP Assessor Passed

Fixed internal lighting

DR
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T

Check Evidence Produced by OK?

URN: Plot A ‐ BASE version 5
NHER Plan Assessor version 6.2.3

SAP version 9.92Page 2 of 2

Does fixed internal lighting comply
with paragraphs 42 to 44?

Schedule of installed fixed internal lighting
Standard lights = 0
Low energy lights = 10

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

Authorised SAP Assessor Passed

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

Does the dwelling have a
strong tendency to high
summertime temperatures?

Overheating risk (June) = Slight (21.37°)
Overheating risk (July) = Medium (23.03°)
Overheating risk (August) = Medium (22.72°)
Region = Thames
Thermal mass parameter = 250.00
Ventilation rate in hot weather = 2.00 ach
Blinds/curtains = Dark‐coloured curtain or roller blind

Authorised SAP Assessor Passed

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

Design air permeability
(m³/(h.m²) at 50Pa)

Design air permeability = 5.00
Max air permeability = 10.00

Authorised SAP Assessor Passed

Mechanical ventilation system
Specific fan power (SFP)

Mechanical extract ventilation:
SFP = 0.24 W/(litre/sec)
Max SFP = 0.7 W/(litre/sec)

Authorised SAP Assessor Passed

Have the key features of the
design been included (or bettered)
in practice?

The following party walls have a U‐value less than 0.2W/m²K:
• To Corridor (0.00)

The following floors have a U‐value less than 0.13W/m²K:
• Ground (0.12)

Authorised SAP Assessor
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L1A 2013 - Regulations Compliance Report
Design - Draft

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

Assessor name Mr Simon Gowing Assessor number 9641

Client Last modified 12/07/2017

Address E002 Udney Park Road, Teddington, TW11

URN: Plot A ‐ GF version 5
NHER Plan Assessor version 6.2.3

SAP version 9.92Page 1 of 2

Check Evidence Produced by OK?

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

TER (kg CO₂/m².a) Fuel = N/A
Fuel factor = 1.00
TER = 17.44

Authorised SAP Assessor

DER for dwelling as designed (kg
CO₂/m².a)

DER = 17.61 Authorised SAP Assessor

Are emissions from dwelling as
designed less than or equal to the
target?

DER 17.61 > TER 17.44
Excess emissions = 0.17 kg/m² (0.97%)

Authorised SAP Assessor Failed

Is the fabric energy efficiency of
the dwellling as designed less than
or equal to the target?

DFEE 48.0 < TFEE 52.3 Authorised SAP Assessor Passed

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

Fabric U-values

Element Weighted average Highest
Wall 0.16 (max 0.30) 0.16 (max 0.70)
Party wall 0.00 (max 0.20) N/A
Floor 0.15 (max 0.25) 0.15 (max 0.70)
Roof (no roof)
Openings 1.40 (max 2.00) 1.40 (max 3.30)

Are all U‐values better than the
design limits in Table 2?

Authorised SAP Assessor Passed

Thermal bridging

How has the loss from thermal
bridges been calculated?

Thermal bridging calculated from linear thermal transmittances for each
junction

Authorised SAP Assessor

Heating and hot water systems

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

Community heating scheme

Secondary heating system: None

Authorised SAP Assessor N/A

Does the insulation of the hot
water cylinder meet the standards
set out in the Domestic Heating
Compliance Guide?

No hot water cylinder in the dwelling Authorised SAP Assessor

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

Space heating control:
Charging system linked to use, programmer and at least 2 room thermostats

No hot water cylinder in the dwelling

Authorised SAP Assessor Passed

Fixed internal lighting

DR
AF
T

Check Evidence Produced by OK?

URN: Plot A ‐ GF version 5
NHER Plan Assessor version 6.2.3

SAP version 9.92Page 2 of 2

Does fixed internal lighting comply
with paragraphs 42 to 44?

Schedule of installed fixed internal lighting
Standard lights = 0
Low energy lights = 10

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

Authorised SAP Assessor Passed

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

Does the dwelling have a
strong tendency to high
summertime temperatures?

Overheating risk (June) = Not significant (19.69°)
Overheating risk (July) = Slight (21.4°)
Overheating risk (August) = Slight (21.04°)
Region = Thames
Thermal mass parameter = 250.00
Ventilation rate in hot weather = 4.00 ach
Blinds/curtains = Dark‐coloured curtain or roller blind

Authorised SAP Assessor Passed

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

Design air permeability
(m³/(h.m²) at 50Pa)

Design air permeability = 5.00
Max air permeability = 10.00

Authorised SAP Assessor Passed

Mechanical ventilation system
Specific fan power (SFP)

Mechanical extract ventilation:
SFP = 0.24 W/(litre/sec)
Max SFP = 0.7 W/(litre/sec)

Authorised SAP Assessor Passed

Have the key features of the
design been included (or bettered)
in practice?

The following party walls have a U‐value less than 0.2W/m²K:
• To Corridor (0.00)
• To Stair Core (0.00)
• Party (0.00)

Authorised SAP Assessor
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L1A 2013 - Regulations Compliance Report
Design - Draft

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

Assessor name Mr Simon Gowing Assessor number 9641

Client Last modified 12/07/2017

Address E102 Udney Park Road, Teddington, TW11

URN: Plot A ‐ MID version 5
NHER Plan Assessor version 6.2.3

SAP version 9.92Page 1 of 2

Check Evidence Produced by OK?

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

TER (kg CO₂/m².a) Fuel = N/A
Fuel factor = 1.00
TER = 14.74

Authorised SAP Assessor

DER for dwelling as designed (kg
CO₂/m².a)

DER = 14.59 Authorised SAP Assessor

Are emissions from dwelling as
designed less than or equal to the
target?

DER 14.59 < TER 14.74 Authorised SAP Assessor Passed

Is the fabric energy efficiency of
the dwellling as designed less than
or equal to the target?

DFEE 35.6 < TFEE 38.6 Authorised SAP Assessor Passed

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

Fabric U-values

Element Weighted average Highest
Wall 0.16 (max 0.30) 0.16 (max 0.70)
Party wall 0.00 (max 0.20) N/A
Floor (no floor)
Roof (no roof)
Openings 1.40 (max 2.00) 1.40 (max 3.30)

Are all U‐values better than the
design limits in Table 2?

Authorised SAP Assessor Passed

Thermal bridging

How has the loss from thermal
bridges been calculated?

Thermal bridging calculated from linear thermal transmittances for each
junction

Authorised SAP Assessor

Heating and hot water systems

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

Community heating scheme

Secondary heating system: None

Authorised SAP Assessor N/A

Does the insulation of the hot
water cylinder meet the standards
set out in the Domestic Heating
Compliance Guide?

No hot water cylinder in the dwelling Authorised SAP Assessor

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

Space heating control:
Charging system linked to use, programmer and at least 2 room thermostats

No hot water cylinder in the dwelling

Authorised SAP Assessor Passed

Fixed internal lighting
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Check Evidence Produced by OK?

URN: Plot A ‐ MID version 5
NHER Plan Assessor version 6.2.3

SAP version 9.92Page 2 of 2

Does fixed internal lighting comply
with paragraphs 42 to 44?

Schedule of installed fixed internal lighting
Standard lights = 0
Low energy lights = 10

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

Authorised SAP Assessor Passed

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

Does the dwelling have a
strong tendency to high
summertime temperatures?

Overheating risk (June) = Not significant (19.89°)
Overheating risk (July) = Slight (21.59°)
Overheating risk (August) = Slight (21.22°)
Region = Thames
Thermal mass parameter = 250.00
Ventilation rate in hot weather = 4.00 ach
Blinds/curtains = Dark‐coloured curtain or roller blind

Authorised SAP Assessor Passed

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

Design air permeability
(m³/(h.m²) at 50Pa)

Design air permeability = 5.00
Max air permeability = 10.00

Authorised SAP Assessor Passed

Mechanical ventilation system
Specific fan power (SFP)

Mechanical extract ventilation:
SFP = 0.24 W/(litre/sec)
Max SFP = 0.7 W/(litre/sec)

Authorised SAP Assessor Passed

Have the key features of the
design been included (or bettered)
in practice?

The following party walls have a U‐value less than 0.2W/m²K:
• To Corridor (0.00)
• To Stair Core (0.00)
• Party (0.00)

Authorised SAP Assessor
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L1A 2013 - Regulations Compliance Report
Design - Draft

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

Assessor name Mr Simon Gowing Assessor number 9641

Client Last modified 12/07/2017

Address E301 Udney Park Road, Teddington, TW11

URN: Plot A ‐ TOP version 5
NHER Plan Assessor version 6.2.3

SAP version 9.92Page 1 of 2

Check Evidence Produced by OK?

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

TER (kg CO₂/m².a) Fuel = N/A
Fuel factor = 1.00
TER = 18.55

Authorised SAP Assessor

DER for dwelling as designed (kg
CO₂/m².a)

DER = 17.99 Authorised SAP Assessor

Are emissions from dwelling as
designed less than or equal to the
target?

DER 17.99 < TER 18.55 Authorised SAP Assessor Passed

Is the fabric energy efficiency of
the dwellling as designed less than
or equal to the target?

DFEE 52.8 < TFEE 62.9 Authorised SAP Assessor Passed

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

Fabric U-values

Element Weighted average Highest
Wall 0.18 (max 0.30) 0.18 (max 0.70)
Party wall 0.00 (max 0.20) N/A
Floor (no floor)
Roof 0.15 (max 0.20) 0.15 (max 0.35)
Openings 1.40 (max 2.00) 1.40 (max 3.30)

Are all U‐values better than the
design limits in Table 2?

Authorised SAP Assessor Passed

Thermal bridging

How has the loss from thermal
bridges been calculated?

Thermal bridging calculated from linear thermal transmittances for each
junction

Authorised SAP Assessor

Heating and hot water systems

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

Community heating scheme

Secondary heating system: None

Authorised SAP Assessor N/A

Does the insulation of the hot
water cylinder meet the standards
set out in the Domestic Heating
Compliance Guide?

No hot water cylinder in the dwelling Authorised SAP Assessor

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

Space heating control:
Charging system linked to use, programmer and at least 2 room thermostats

No hot water cylinder in the dwelling

Authorised SAP Assessor Passed

Fixed internal lighting
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Check Evidence Produced by OK?

URN: Plot A ‐ TOP version 5
NHER Plan Assessor version 6.2.3

SAP version 9.92Page 2 of 2

Does fixed internal lighting comply
with paragraphs 42 to 44?

Schedule of installed fixed internal lighting
Standard lights = 0
Low energy lights = 10

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

Authorised SAP Assessor Passed

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

Does the dwelling have a
strong tendency to high
summertime temperatures?

Overheating risk (June) = Not significant (19.55°)
Overheating risk (July) = Slight (21.28°)
Overheating risk (August) = Slight (20.96°)
Region = Thames
Thermal mass parameter = 250.00
Ventilation rate in hot weather = 4.00 ach
Blinds/curtains = Dark‐coloured curtain or roller blind

Authorised SAP Assessor Passed

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

Design air permeability
(m³/(h.m²) at 50Pa)

Design air permeability = 5.00
Max air permeability = 10.00

Authorised SAP Assessor Passed

Mechanical ventilation system
Specific fan power (SFP)

Mechanical extract ventilation:
SFP = 0.18 W/(litre/sec)
Max SFP = 0.7 W/(litre/sec)

Authorised SAP Assessor Passed

Have the key features of the
design been included (or bettered)
in practice?

The following party walls have a U‐value less than 0.2W/m²K:
• To Corridor (0.00)
• To Stair Core (0.00)
• Party (0.00)
• To Lift Core (0.00)

Authorised SAP Assessor



Appendix E 
Plot B (Refurbishment) Baseline calculation Dwelling 
Emission Rate Worksheets 

  



DER Worksheet
Design - Draft

URN: Plor B ‐ Maisonette version 1
NHER Plan Assessor version 6.2.3

SAP version 9.92Page 1
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This design submission has been carried out using Approved SAP software. It has been prepared from plans and specifications and may not reflect the
property as constructed.

Assessor name Mr Simon Gowing Assessor number 9641

Client Last modified 14/06/2017

Address B Udney Park Road, Teddington, TW11

1. Overall dwelling dimensions

Area (m²) Average storey
height (m)

Volume (m³)

Lowest occupied 44.19 (1a) x 3.32 (2a) = 146.71 (3a)

+1 76.24 (1b) x 2.04 (2b) = 155.53 (3b)

Total floor area (1a) + (1b) + (1c) + (1d)...(1n) = 120.43 (4)

Dwelling volume (3a) + (3b) + (3c) + (3d)...(3n) = 302.24 (5)

2. Ventilation rate

m³ per hour

Number of chimneys 0 x 40 = 0 (6a)

Number of open flues 0 x 20 = 0 (6b)

Number of intermittent fans 3 x 10 = 30 (7a)

Number of passive vents 0 x 10 = 0 (7b)

Number of flueless gas fires 0 x 40 = 0 (7c)

Air changes per
hour

Infiltration due to chimneys, flues, fans, PSVs (6a) + (6b) + (7a) + (7b) + (7c) = 30 ÷ (5) = 0.10 (8)

If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area 10.00 (17)

If based on air permeability value, then (18) = [(17) ÷ 20] + (8), otherwise (18) = (16) 0.60 (18)

Number of sides on which the dwelling is sheltered 3 (19)

Shelter factor 1 ‐ [0.075 x (19)] = 0.78 (20)

Infiltration rate incorporating shelter factor (18) x (20) = 0.46 (21)

Infiltration rate modified for monthly wind speed:

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

Monthly average wind speed from Table U2

5.10 5.00 4.90 4.40 4.30 3.80 3.80 3.70 4.00 4.30 4.50 4.70 (22)

Wind factor (22)m ÷ 4

1.28 1.25 1.23 1.10 1.08 0.95 0.95 0.93 1.00 1.08 1.13 1.18 (22a)

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

0.59 0.58 0.57 0.51 0.50 0.44 0.44 0.43 0.46 0.50 0.52 0.55 (22b)

Calculate effective air change rate for the applicable case:

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

If balanced with heat recovery: efficiency in % allowing for in‐use factor from Table 4h N/A (23c)

d) natural ventilation or whole house positive input ventilation from loft

0.68 0.67 0.66 0.63 0.62 0.60 0.60 0.59 0.61 0.62 0.64 0.65 (24d)

Effective air change rate ‐ enter (24a) or (24b) or (24c) or (24d) in (25)
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0.68 0.67 0.66 0.63 0.62 0.60 0.60 0.59 0.61 0.62 0.64 0.65 (25)

3. Heat losses and heat loss parameter

Element Gross
area, m²

Openings
m²

Net area
A, m²

U-value
W/m²K

A x U W/K κ-value,
kJ/m².K

A x κ,
kJ/K

Door 4.52 x 1.00 = 4.52 (26)

Window 15.50 x 1.42 = 21.93 (27)

Ground floor 44.19 x 0.25 = 11.05 (28a)

External wall 67.35 x 0.30 = 20.21 (29a)

External wall 0.47 x 0.15 = 0.07 (29a)

External wall 6.85 x 0.20 = 1.37 (29a)

Roof 77.95 x 0.16 = 12.47 (30)

Roof 52.78 x 0.18 = 9.50 (30)

Total area of external elements ∑A, m² 269.61 (31)

Fabric heat loss, W/K = ∑(A × U) (26)...(30) + (32) = 81.12 (33)

Heat capacity Cm = ∑(A x κ) (28)...(30) + (32) + (32a)...(32e) = N/A (34)

Thermal mass parameter (TMP) in kJ/m²K 250.00 (35)

Thermal bridges: ∑(L x Ψ) calculated using Appendix K 40.44 (36)

Total fabric heat loss (33) + (36) = 121.56 (37)

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

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

67.36 66.68 66.01 62.88 62.30 59.58 59.58 59.07 60.63 62.30 63.48 64.72 (38)

Heat transfer coefficient, W/K (37)m + (38)m

188.92 188.24 187.57 184.45 183.86 181.14 181.14 180.63 182.19 183.86 185.04 186.28

Average = ∑(39)1...12/12 = 184.44 (39)

Heat loss parameter (HLP), W/m²K (39)m ÷ (4)

1.57 1.56 1.56 1.53 1.53 1.50 1.50 1.50 1.51 1.53 1.54 1.55

Average = ∑(40)1...12/12 = 1.53 (40)

Number of days in month (Table 1a)

31.00 28.00 31.00 30.00 31.00 30.00 31.00 31.00 30.00 31.00 30.00 31.00 (40)

4. Water heating energy requirement

Assumed occupancy, N 2.86 (42)

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 102.24 (43)

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

Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

112.47 108.38 104.29 100.20 96.11 92.02 92.02 96.11 100.20 104.29 108.38 112.47

∑(44)1...12 = 1226.91 (44)

Energy content of hot water used = 4.18 x Vd,m x nm x Tm/3600 kWh/month (see Tables 1b, 1c 1d)

166.79 145.87 150.53 131.23 125.92 108.66 100.69 115.54 116.92 136.26 148.74 161.52

∑(45)1...12 = 1608.68 (45)

Distribution loss 0.15 x (45)m

25.02 21.88 22.58 19.68 18.89 16.30 15.10 17.33 17.54 20.44 22.31 24.23 (46)

Water storage loss calculated for each month (55) x (41)m

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (56)

If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) ‐ Vs] ÷ (47), else (56)

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (57)

Primary circuit loss for each month from Table 3

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (59)
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Combi loss for each month from Table 3a, 3b or 3c

67.80 61.24 67.79 65.59 67.76 65.56 67.73 67.75 65.57 67.77 65.60 67.80 (61)

Total heat required for water heating calculated for each month 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m

234.59 207.11 218.31 196.82 193.68 174.22 168.42 183.29 182.50 204.04 214.35 229.32 (62)

Solar DHW input calculated using Appendix G or Appendix H

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (63)

Output from water heater for each month (kWh/month) (62)m + (63)m

234.59 207.11 218.31 196.82 193.68 174.22 168.42 183.29 182.50 204.04 214.35 229.32

∑(64)1...12 = 2406.64 (64)

Heat gains from water heating (kWh/month) 0.25 × [0.85 × (45)m + (61)m] + 0.8 × [(46)m + (57)m + (59)m]

72.41 63.81 67.00 60.03 58.81 52.52 50.41 55.36 55.27 62.25 65.86 70.66 (65)

5. Internal gains

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

Metabolic gains (Table 5)

143.25 143.25 143.25 143.25 143.25 143.25 143.25 143.25 143.25 143.25 143.25 143.25 (66)

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

27.04 24.02 19.53 14.79 11.05 9.33 10.08 13.11 17.59 22.34 26.07 27.79 (67)

Appliance gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

285.77 288.74 281.26 265.36 245.27 226.40 213.79 210.83 218.30 234.21 254.29 273.16 (68)

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5

37.32 37.32 37.32 37.32 37.32 37.32 37.32 37.32 37.32 37.32 37.32 37.32 (69)

Pump and fan gains (Table 5a)

3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 (70)

Losses e.g. evaporation (Table 5)

‐114.60 ‐114.60 ‐114.60 ‐114.60 ‐114.60 ‐114.60 ‐114.60 ‐114.60 ‐114.60 ‐114.60 ‐114.60 ‐114.60 (71)

Water heating gains (Table 5)

97.32 94.96 90.05 83.38 79.04 72.94 67.76 74.40 76.76 83.67 91.47 94.97 (72)

Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

479.11 476.69 459.82 432.50 404.35 377.65 360.61 367.31 381.63 409.19 440.80 464.90 (73)

6. Solar gains

Access factor
Table 6d

Area
m²

Solar flux
W/m²

g
specific data
or Table 6b

FF
specific data
or Table 6c

Gains
W

East 0.77 x 7.49 x 19.64 x 0.9 x 0.50 x 0.80 = 40.78 (76)

South 0.77 x 2.41 x 46.75 x 0.9 x 0.50 x 0.80 = 31.23 (78)

North 0.77 x 2.08 x 10.63 x 0.9 x 0.50 x 0.80 = 6.13 (74)

West 0.77 x 3.52 x 19.64 x 0.9 x 0.50 x 0.80 = 19.16 (80)

Solar gains in watts ∑(74)m...(82)m

97.31 180.13 278.17 387.26 464.97 473.30 451.60 393.18 316.59 208.26 119.32 81.39 (83)

Total gains ‐ internal and solar (73)m + (83)m

576.42 656.82 738.00 819.75 869.32 850.95 812.20 760.49 698.22 617.45 560.13 546.29 (84)

7. Mean internal temperature (heating season)

Temperature during heating periods in the living area from Table 9, Th1(˚C) 21.00 (85)

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

Utilisation factor for gains for living area n1,m (see Table 9a)

1.00 1.00 1.00 0.99 0.97 0.90 0.80 0.84 0.96 0.99 1.00 1.00 (86)
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Mean internal temp of living area T1 (steps 3 to 7 in Table 9c)

19.13 19.28 19.56 19.96 20.37 20.71 20.89 20.86 20.57 20.05 19.53 19.12 (87)

Temperature during heating periods in the rest of dwelling from Table 9, Th2(˚C)

19.64 19.64 19.64 19.66 19.67 19.68 19.68 19.69 19.68 19.67 19.66 19.65 (88)

Utilisation factor for gains for rest of dwelling n2,m

1.00 1.00 0.99 0.98 0.95 0.83 0.63 0.69 0.92 0.99 1.00 1.00 (89)

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

17.95 18.10 18.39 18.80 19.20 19.53 19.65 19.64 19.40 18.90 18.37 17.96 (90)

Living area fraction Living area ÷ (4) = 0.37 (91)

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

18.39 18.53 18.82 19.23 19.63 19.96 20.11 20.09 19.83 19.32 18.80 18.38 (92)

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

18.24 18.38 18.67 19.08 19.48 19.81 19.96 19.94 19.68 19.17 18.65 18.23 (93)

8. Space heating requirement

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

Utilisation factor for gains, ƞm

1.00 1.00 0.99 0.98 0.94 0.84 0.67 0.73 0.92 0.99 1.00 1.00 (94)

Useful gains, ƞmGm, W (94)m x (84)m

575.30 654.51 732.34 803.03 819.43 716.99 546.99 553.55 642.35 608.78 558.21 545.46 (95)

Monthly average external temperature from Table U1

4.30 4.90 6.50 8.90 11.70 14.60 16.60 16.40 14.10 10.60 7.10 4.20 (96)

Heat loss rate for mean internal temperature, Lm, W [(39)m x [(93)m ‐ (96)m]

2632.75 2538.22 2282.25 1877.55 1429.89 944.51 607.88 638.76 1016.93 1575.75 2137.16 2614.17 (97)

Space heating requirement, kWh/month 0.024 x [(97)m ‐ (95)m] x (41)m

1530.74 1265.85 1153.13 773.66 454.18 0.00 0.00 0.00 0.00 719.43 1136.84 1539.12

∑(98)1...5, 10...12 = 8572.95 (98)

Space heating requirement kWh/m²/year (98) ÷ (4) 71.19 (99)

9a. Energy requirements - individual heating systems including micro-CHP

Space heating

Fraction of space heat from secondary/supplementary system (table 11) 0.00 (201)

Fraction of space heat from main system(s) 1 ‐ (201) = 1.00 (202)

Fraction of space heat from main system 2 0.00 (202)

Fraction of total space heat from main system 1 (202) x [1‐ (203)] = 1.00 (204)

Fraction of total space heat from main system 2 (202) x (203) = 0.00 (205)

Efficiency of main system 1 (%) 93.70 (206)

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

Space heating fuel (main system 1), kWh/month

1633.66 1350.96 1230.66 825.68 484.72 0.00 0.00 0.00 0.00 767.80 1213.28 1642.60

∑(211)1...5, 10...12 = 9149.36 (211)

Water heating

Efficiency of water heater

91.79 91.85 92.01 92.37 93.19 99.60 99.60 99.60 99.60 92.53 92.00 91.76 (217)

Water heating fuel, kWh/month

255.57 225.48 237.28 213.07 207.83 174.92 169.10 184.03 183.23 220.52 232.97 249.91

∑(219a)1...12 = 2553.89 (219)

Annual totals
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Space heating fuel ‐ main system 1 9149.36

Water heating fuel 2553.89

Electricity for pumps, fans and electric keep‐hot (Table 4f)

central heating pump or water pump within warm air heating unit 30.00 (230c)

boiler flue fan 45.00 (230e)

Total electricity for the above, kWh/year 75.00 (231)

Electricity for lighting (Appendix L) 477.59 (232)

Total delivered energy for all uses (211)...(221) + (231) + (232)...(237b) = 12255.84 (238)

10a. Fuel costs - individual heating systems including micro-CHP

Fuel
kWh/year

Fuel price Fuel
cost £/year

Space heating ‐ main system 1 9149.36 3.48 318.40 (240)x x 0.01 =

Water heating 2553.89 3.48 88.88 (247)x x 0.01 =

Pumps and fans 75.00 13.19 9.89 (249)x x 0.01 =

Electricity for lighting 477.59 13.19 62.99 (250)x x 0.01 =

Additional standing charges 120.00 (251)

Total energy cost (240)...(242) + (245)...(254) = 600.16 (255)

11a. SAP rating - individual heating systems including micro-CHP

Energy cost deflator (Table 12) 0.42 (256)

Energy cost factor (ECF) 1.52 (257)

SAP value 78.74

SAP rating (section 13) 79 (258)

SAP band C

12a. CO₂ emissions - individual heating systems including micro-CHP

Energy
kWh/year

Emission factor
kg CO₂/kWh

Emissions
kg CO₂/year

Space heating ‐ main system 1 9149.36 0.216 1976.26 (261)x =

Water heating 2553.89 0.216 551.64 (264)x =

Space and water heating (261) + (262) + (263) + (264) = 2527.90 (265)

Pumps and fans 75.00 0.519 38.93 (267)x =

Electricity for lighting 477.59 0.519 247.87 (268)x =

Total CO₂, kg/year (265)...(271) = 2814.69 (272)

Dwelling CO₂ emission rate (272) ÷ (4) = 23.37 (273)

EI value 77.20

EI rating (section 14) 77 (274)

EI band C

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

Energy
kWh/year

Primary factor Primary Energy
kWh/year

Space heating ‐ main system 1 9149.36 1.22 11162.22 (261)x =

Water heating 2553.89 1.22 3115.75 (264)x =

Space and water heating (261) + (262) + (263) + (264) = 14277.96 (265)

Pumps and fans 75.00 3.07 230.25 (267)x =

Electricity for lighting 477.59 3.07 1466.19 (268)x =

Primary energy kWh/year  15974.40 (272)

Dwelling primary energy rate kWh/m2/year 132.64 (273)

DER Worksheet
Design - Draft
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This design submission has been carried out using Approved SAP software. It has been prepared from plans and specifications and may not reflect the
property as constructed.

Assessor name Mr Simon Gowing Assessor number 9641

Client Last modified 14/06/2017

Address B 2 Udney Park Road, Teddington, TW11

1. Overall dwelling dimensions

Area (m²) Average storey
height (m)

Volume (m³)

Lowest occupied 65.47 (1a) x 3.32 (2a) = 217.36 (3a)

Total floor area (1a) + (1b) + (1c) + (1d)...(1n) = 65.47 (4)

Dwelling volume (3a) + (3b) + (3c) + (3d)...(3n) = 217.36 (5)

2. Ventilation rate

m³ per hour

Number of chimneys 0 x 40 = 0 (6a)

Number of open flues 0 x 20 = 0 (6b)

Number of intermittent fans 2 x 10 = 20 (7a)

Number of passive vents 0 x 10 = 0 (7b)

Number of flueless gas fires 0 x 40 = 0 (7c)

Air changes per
hour

Infiltration due to chimneys, flues, fans, PSVs (6a) + (6b) + (7a) + (7b) + (7c) = 20 ÷ (5) = 0.09 (8)

If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area 10.00 (17)

If based on air permeability value, then (18) = [(17) ÷ 20] + (8), otherwise (18) = (16) 0.59 (18)

Number of sides on which the dwelling is sheltered 2 (19)

Shelter factor 1 ‐ [0.075 x (19)] = 0.85 (20)

Infiltration rate incorporating shelter factor (18) x (20) = 0.50 (21)

Infiltration rate modified for monthly wind speed:

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

Monthly average wind speed from Table U2

5.10 5.00 4.90 4.40 4.30 3.80 3.80 3.70 4.00 4.30 4.50 4.70 (22)

Wind factor (22)m ÷ 4

1.28 1.25 1.23 1.10 1.08 0.95 0.95 0.93 1.00 1.08 1.13 1.18 (22a)

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

0.64 0.63 0.62 0.55 0.54 0.48 0.48 0.47 0.50 0.54 0.57 0.59 (22b)

Calculate effective air change rate for the applicable case:

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

If balanced with heat recovery: efficiency in % allowing for in‐use factor from Table 4h N/A (23c)

d) natural ventilation or whole house positive input ventilation from loft

0.71 0.70 0.69 0.65 0.65 0.61 0.61 0.61 0.63 0.65 0.66 0.67 (24d)

Effective air change rate ‐ enter (24a) or (24b) or (24c) or (24d) in (25)

0.71 0.70 0.69 0.65 0.65 0.61 0.61 0.61 0.63 0.65 0.66 0.67 (25)
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3. Heat losses and heat loss parameter

Element Gross
area, m²

Openings
m²

Net area
A, m²

U-value
W/m²K

A x U W/K κ-value,
kJ/m².K

A x κ,
kJ/K

Door 2.52 x 1.00 = 2.52 (26)

Window 9.95 x 1.42 = 14.08 (27)

Ground floor 65.47 x 0.25 = 16.37 (28a)

External wall 74.48 x 0.30 = 22.34 (29a)

External wall 19.76 x 0.15 = 2.96 (29a)

Party wall 19.42 x 0.00 = 0.00 (32)

Total area of external elements ∑A, m² 172.18 (31)

Fabric heat loss, W/K = ∑(A × U) (26)...(30) + (32) = 58.28 (33)

Heat capacity Cm = ∑(A x κ) (28)...(30) + (32) + (32a)...(32e) = N/A (34)

Thermal mass parameter (TMP) in kJ/m²K 250.00 (35)

Thermal bridges: ∑(L x Ψ) calculated using Appendix K 25.83 (36)

Total fabric heat loss (33) + (36) = 84.10 (37)

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

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

50.63 50.05 49.49 46.85 46.36 44.06 44.06 43.63 44.95 46.36 47.36 48.40 (38)

Heat transfer coefficient, W/K (37)m + (38)m

134.73 134.16 133.60 130.96 130.46 128.16 128.16 127.74 129.05 130.46 131.46 132.51

Average = ∑(39)1...12/12 = 130.95 (39)

Heat loss parameter (HLP), W/m²K (39)m ÷ (4)

2.06 2.05 2.04 2.00 1.99 1.96 1.96 1.95 1.97 1.99 2.01 2.02

Average = ∑(40)1...12/12 = 2.00 (40)

Number of days in month (Table 1a)

31.00 28.00 31.00 30.00 31.00 30.00 31.00 31.00 30.00 31.00 30.00 31.00 (40)

4. Water heating energy requirement

Assumed occupancy, N 2.13 (42)

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 84.82 (43)

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

Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

93.30 89.91 86.52 83.12 79.73 76.34 76.34 79.73 83.12 86.52 89.91 93.30

∑(44)1...12 = 1017.83 (44)

Energy content of hot water used = 4.18 x Vd,m x nm x Tm/3600 kWh/month (see Tables 1b, 1c 1d)

138.36 121.01 124.87 108.87 104.46 90.14 83.53 95.85 97.00 113.04 123.39 134.00

∑(45)1...12 = 1334.54 (45)

Distribution loss 0.15 x (45)m

20.75 18.15 18.73 16.33 15.67 13.52 12.53 14.38 14.55 16.96 18.51 20.10 (46)

Water storage loss calculated for each month (55) x (41)m

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (56)

If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) ‐ Vs] ÷ (47), else (56)

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (57)

Primary circuit loss for each month from Table 3

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (59)

Combi loss for each month from Table 3a, 3b or 3c

67.77 61.20 67.75 65.55 67.72 65.52 67.70 67.71 65.54 67.74 65.57 67.76 (61)

Total heat required for water heating calculated for each month 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m
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206.13 182.21 192.62 174.42 172.18 155.67 151.23 163.57 162.53 180.78 188.96 201.76 (62)

Solar DHW input calculated using Appendix G or Appendix H

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (63)

Output from water heater for each month (kWh/month) (62)m + (63)m

206.13 182.21 192.62 174.42 172.18 155.67 151.23 163.57 162.53 180.78 188.96 201.76

∑(64)1...12 = 2132.06 (64)

Heat gains from water heating (kWh/month) 0.25 × [0.85 × (45)m + (61)m] + 0.8 × [(46)m + (57)m + (59)m]

62.95 55.54 58.46 52.59 51.66 46.35 44.70 48.80 48.64 54.52 57.42 61.49 (65)

5. Internal gains

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

Metabolic gains (Table 5)

106.57 106.57 106.57 106.57 106.57 106.57 106.57 106.57 106.57 106.57 106.57 106.57 (66)

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

17.08 15.17 12.34 9.34 6.98 5.90 6.37 8.28 11.11 14.11 16.47 17.56 (67)

Appliance gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

186.50 188.44 183.56 173.18 160.07 147.75 139.53 137.59 142.47 152.85 165.96 178.27 (68)

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5

33.66 33.66 33.66 33.66 33.66 33.66 33.66 33.66 33.66 33.66 33.66 33.66 (69)

Pump and fan gains (Table 5a)

3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 (70)

Losses e.g. evaporation (Table 5)

‐85.25 ‐85.25 ‐85.25 ‐85.25 ‐85.25 ‐85.25 ‐85.25 ‐85.25 ‐85.25 ‐85.25 ‐85.25 ‐85.25 (71)

Water heating gains (Table 5)

84.61 82.64 78.57 73.04 69.44 64.38 60.08 65.59 67.55 73.28 79.75 82.65 (72)

Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

346.16 344.23 332.44 313.53 294.47 276.00 263.95 269.43 279.10 298.21 320.15 336.46 (73)

6. Solar gains

Access factor
Table 6d

Area
m²

Solar flux
W/m²

g
specific data
or Table 6b

FF
specific data
or Table 6c

Gains
W

West 0.77 x 2.44 x 19.64 x 0.9 x 0.63 x 0.80 = 16.74 (80)

North 0.77 x 7.51 x 10.63 x 0.9 x 0.63 x 0.80 = 27.89 (74)

Solar gains in watts ∑(74)m...(82)m

44.63 86.05 144.50 224.13 292.36 308.47 289.81 236.09 171.61 102.30 55.28 37.02 (83)

Total gains ‐ internal and solar (73)m + (83)m

390.79 430.27 476.94 537.65 586.83 584.47 553.76 505.52 450.72 400.51 375.42 373.47 (84)

7. Mean internal temperature (heating season)

Temperature during heating periods in the living area from Table 9, Th1(˚C) 21.00 (85)

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

Utilisation factor for gains for living area n1,m (see Table 9a)

1.00 1.00 0.99 0.98 0.95 0.88 0.78 0.83 0.95 0.99 1.00 1.00 (86)

Mean internal temp of living area T1 (steps 3 to 7 in Table 9c)

18.71 18.87 19.19 19.69 20.19 20.62 20.83 20.79 20.42 19.80 19.20 18.71 (87)

Temperature during heating periods in the rest of dwelling from Table 9, Th2(˚C)

19.30 19.30 19.31 19.33 19.34 19.36 19.36 19.37 19.35 19.34 19.33 19.32 (88)

Utilisation factor for gains for rest of dwelling n2,m



URN: Plot B ‐ GF N Side version 1
NHER Plan Assessor version 6.2.3

SAP version 9.92Page 4

DR
AF
T

1.00 0.99 0.99 0.97 0.92 0.79 0.58 0.65 0.90 0.98 0.99 1.00 (89)

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

17.29 17.45 17.78 18.29 18.77 19.17 19.32 19.30 19.01 18.41 17.80 17.30 (90)

Living area fraction Living area ÷ (4) = 0.45 (91)

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

17.93 18.09 18.41 18.92 19.41 19.82 20.00 19.97 19.65 19.04 18.43 17.93 (92)

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

17.78 17.94 18.26 18.77 19.26 19.67 19.85 19.82 19.50 18.89 18.28 17.78 (93)

8. Space heating requirement

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

Utilisation factor for gains, ƞm

0.99 0.99 0.99 0.97 0.92 0.81 0.65 0.71 0.90 0.98 0.99 1.00 (94)

Useful gains, ƞmGm, W (94)m x (84)m

388.71 426.90 470.16 520.09 539.45 473.52 360.98 360.06 407.09 391.08 372.34 371.79 (95)

Monthly average external temperature from Table U1

4.30 4.90 6.50 8.90 11.70 14.60 16.60 16.40 14.10 10.60 7.10 4.20 (96)

Heat loss rate for mean internal temperature, Lm, W [(39)m x [(93)m ‐ (96)m]

1815.84 1748.77 1571.64 1292.02 986.00 650.28 416.70 436.98 696.32 1081.10 1469.29 1799.74 (97)

Space heating requirement, kWh/month 0.024 x [(97)m ‐ (95)m] x (41)m

1061.79 888.29 819.50 555.79 332.23 0.00 0.00 0.00 0.00 513.37 789.80 1062.39

∑(98)1...5, 10...12 = 6023.17 (98)

Space heating requirement kWh/m²/year (98) ÷ (4) 92.00 (99)

9a. Energy requirements - individual heating systems including micro-CHP

Space heating

Fraction of space heat from secondary/supplementary system (table 11) 0.00 (201)

Fraction of space heat from main system(s) 1 ‐ (201) = 1.00 (202)

Fraction of space heat from main system 2 0.00 (202)

Fraction of total space heat from main system 1 (202) x [1‐ (203)] = 1.00 (204)

Fraction of total space heat from main system 2 (202) x (203) = 0.00 (205)

Efficiency of main system 1 (%) 93.70 (206)

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

Space heating fuel (main system 1), kWh/month

1133.18 948.02 874.60 593.16 354.57 0.00 0.00 0.00 0.00 547.89 842.91 1133.83

∑(211)1...5, 10...12 = 6428.14 (211)

Water heating

Efficiency of water heater

92.04 92.10 92.27 92.68 93.55 99.60 99.60 99.60 99.60 92.86 92.29 92.01 (217)

Water heating fuel, kWh/month

223.96 197.84 208.76 188.19 184.05 156.29 151.84 164.22 163.19 194.67 204.74 219.28

∑(219a)1...12 = 2257.04 (219)

Annual totals

Space heating fuel ‐ main system 1 6428.14

Water heating fuel 2257.04

Electricity for pumps, fans and electric keep‐hot (Table 4f)

central heating pump or water pump within warm air heating unit 30.00 (230c)

boiler flue fan 45.00 (230e)
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Total electricity for the above, kWh/year 75.00 (231)

Electricity for lighting (Appendix L) 301.70 (232)

Total delivered energy for all uses (211)...(221) + (231) + (232)...(237b) = 9061.88 (238)

10a. Fuel costs - individual heating systems including micro-CHP

Fuel
kWh/year

Fuel price Fuel
cost £/year

Space heating ‐ main system 1 6428.14 3.48 223.70 (240)x x 0.01 =

Water heating 2257.04 3.48 78.55 (247)x x 0.01 =

Pumps and fans 75.00 13.19 9.89 (249)x x 0.01 =

Electricity for lighting 301.70 13.19 39.79 (250)x x 0.01 =

Additional standing charges 120.00 (251)

Total energy cost (240)...(242) + (245)...(254) = 471.93 (255)

11a. SAP rating - individual heating systems including micro-CHP

Energy cost deflator (Table 12) 0.42 (256)

Energy cost factor (ECF) 1.79 (257)

SAP value 74.97

SAP rating (section 13) 75 (258)

SAP band C

12a. CO₂ emissions - individual heating systems including micro-CHP

Energy
kWh/year

Emission factor
kg CO₂/kWh

Emissions
kg CO₂/year

Space heating ‐ main system 1 6428.14 0.216 1388.48 (261)x =

Water heating 2257.04 0.216 487.52 (264)x =

Space and water heating (261) + (262) + (263) + (264) = 1876.00 (265)

Pumps and fans 75.00 0.519 38.93 (267)x =

Electricity for lighting 301.70 0.519 156.58 (268)x =

Total CO₂, kg/year (265)...(271) = 2071.50 (272)

Dwelling CO₂ emission rate (272) ÷ (4) = 31.64 (273)

EI value 74.87

EI rating (section 14) 75 (274)

EI band C

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

Energy
kWh/year

Primary factor Primary Energy
kWh/year

Space heating ‐ main system 1 6428.14 1.22 7842.33 (261)x =

Water heating 2257.04 1.22 2753.59 (264)x =

Space and water heating (261) + (262) + (263) + (264) = 10595.92 (265)

Pumps and fans 75.00 3.07 230.25 (267)x =

Electricity for lighting 301.70 3.07 926.21 (268)x =

Primary energy kWh/year  11752.38 (272)

Dwelling primary energy rate kWh/m2/year 179.51 (273)
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This design submission has been carried out using Approved SAP software. It has been prepared from plans and specifications and may not reflect the
property as constructed.

Assessor name Mr Simon Gowing Assessor number 9641

Client Last modified 14/06/2017

Address B 1 Udney Park Road, Teddington, TW11

1. Overall dwelling dimensions

Area (m²) Average storey
height (m)

Volume (m³)

Lowest occupied 107.23 (1a) x 3.32 (2a) = 356.00 (3a)

Total floor area (1a) + (1b) + (1c) + (1d)...(1n) = 107.23 (4)

Dwelling volume (3a) + (3b) + (3c) + (3d)...(3n) = 356.00 (5)

2. Ventilation rate

m³ per hour

Number of chimneys 0 x 40 = 0 (6a)

Number of open flues 0 x 20 = 0 (6b)

Number of intermittent fans 3 x 10 = 30 (7a)

Number of passive vents 0 x 10 = 0 (7b)

Number of flueless gas fires 0 x 40 = 0 (7c)

Air changes per
hour

Infiltration due to chimneys, flues, fans, PSVs (6a) + (6b) + (7a) + (7b) + (7c) = 30 ÷ (5) = 0.08 (8)

If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area 10.00 (17)

If based on air permeability value, then (18) = [(17) ÷ 20] + (8), otherwise (18) = (16) 0.58 (18)

Number of sides on which the dwelling is sheltered 2 (19)

Shelter factor 1 ‐ [0.075 x (19)] = 0.85 (20)

Infiltration rate incorporating shelter factor (18) x (20) = 0.50 (21)

Infiltration rate modified for monthly wind speed:

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

Monthly average wind speed from Table U2

5.10 5.00 4.90 4.40 4.30 3.80 3.80 3.70 4.00 4.30 4.50 4.70 (22)

Wind factor (22)m ÷ 4

1.28 1.25 1.23 1.10 1.08 0.95 0.95 0.93 1.00 1.08 1.13 1.18 (22a)

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

0.63 0.62 0.61 0.55 0.53 0.47 0.47 0.46 0.50 0.53 0.56 0.58 (22b)

Calculate effective air change rate for the applicable case:

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

If balanced with heat recovery: efficiency in % allowing for in‐use factor from Table 4h N/A (23c)

d) natural ventilation or whole house positive input ventilation from loft

0.70 0.69 0.69 0.65 0.64 0.61 0.61 0.61 0.62 0.64 0.66 0.67 (24d)

Effective air change rate ‐ enter (24a) or (24b) or (24c) or (24d) in (25)

0.70 0.69 0.69 0.65 0.64 0.61 0.61 0.61 0.62 0.64 0.66 0.67 (25)
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3. Heat losses and heat loss parameter

Element Gross
area, m²

Openings
m²

Net area
A, m²

U-value
W/m²K

A x U W/K κ-value,
kJ/m².K

A x κ,
kJ/K

Window 16.68 x 1.42 = 23.60 (27)

Door 2.52 x 1.00 = 2.52 (26)

Ground floor 107.23 x 0.25 = 26.81 (28a)

External wall 103.60 x 0.30 = 31.08 (29a)

External wall 13.75 x 0.15 = 2.06 (29a)

Party wall 42.26 x 0.00 = 0.00 (32)

Roof 105.84 x 0.16 = 16.93 (30)

Roof 1.39 x 0.18 = 0.25 (30)

Total area of external elements ∑A, m² 351.01 (31)

Fabric heat loss, W/K = ∑(A × U) (26)...(30) + (32) = 103.26 (33)

Heat capacity Cm = ∑(A x κ) (28)...(30) + (32) + (32a)...(32e) = N/A (34)

Thermal mass parameter (TMP) in kJ/m²K 250.00 (35)

Thermal bridges: ∑(L x Ψ) calculated using Appendix K 52.65 (36)

Total fabric heat loss (33) + (36) = 155.91 (37)

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

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

82.29 81.38 80.48 76.27 75.48 71.82 71.82 71.14 73.23 75.48 77.08 78.74 (38)

Heat transfer coefficient, W/K (37)m + (38)m

238.20 237.29 236.39 232.18 231.39 227.73 227.73 227.05 229.14 231.39 232.99 234.65

Average = ∑(39)1...12/12 = 232.18 (39)

Heat loss parameter (HLP), W/m²K (39)m ÷ (4)

2.22 2.21 2.20 2.17 2.16 2.12 2.12 2.12 2.14 2.16 2.17 2.19

Average = ∑(40)1...12/12 = 2.17 (40)

Number of days in month (Table 1a)

31.00 28.00 31.00 30.00 31.00 30.00 31.00 31.00 30.00 31.00 30.00 31.00 (40)

4. Water heating energy requirement

Assumed occupancy, N 2.80 (42)

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 100.63 (43)

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

Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

110.70 106.67 102.64 98.62 94.59 90.57 90.57 94.59 98.62 102.64 106.67 110.70

∑(44)1...12 = 1207.58 (44)

Energy content of hot water used = 4.18 x Vd,m x nm x Tm/3600 kWh/month (see Tables 1b, 1c 1d)

164.16 143.57 148.15 129.17 123.94 106.95 99.10 113.72 115.08 134.12 146.40 158.98

∑(45)1...12 = 1583.33 (45)

Distribution loss 0.15 x (45)m

24.62 21.54 22.22 19.37 18.59 16.04 14.87 17.06 17.26 20.12 21.96 23.85 (46)

Water storage loss calculated for each month (55) x (41)m

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (56)

If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) ‐ Vs] ÷ (47), else (56)

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (57)

Primary circuit loss for each month from Table 3

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (59)

Combi loss for each month from Table 3a, 3b or 3c
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67.80 61.24 67.79 65.58 67.75 65.55 67.73 67.75 65.57 67.77 65.60 67.80 (61)

Total heat required for water heating calculated for each month 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m

231.96 204.81 215.94 194.75 191.69 172.50 166.83 181.47 180.65 201.89 212.00 226.77 (62)

Solar DHW input calculated using Appendix G or Appendix H

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (63)

Output from water heater for each month (kWh/month) (62)m + (63)m

231.96 204.81 215.94 194.75 191.69 172.50 166.83 181.47 180.65 201.89 212.00 226.77

∑(64)1...12 = 2381.26 (64)

Heat gains from water heating (kWh/month) 0.25 × [0.85 × (45)m + (61)m] + 0.8 × [(46)m + (57)m + (59)m]

71.53 63.05 66.21 59.34 58.15 51.95 49.88 54.75 54.66 61.54 65.08 69.81 (65)

5. Internal gains

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

Metabolic gains (Table 5)

139.86 139.86 139.86 139.86 139.86 139.86 139.86 139.86 139.86 139.86 139.86 139.86 (66)

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

24.41 21.68 17.63 13.35 9.98 8.42 9.10 11.83 15.88 20.16 23.53 25.09 (67)

Appliance gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

267.51 270.29 263.30 248.40 229.60 211.94 200.13 197.36 204.35 219.24 238.04 255.71 (68)

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5

36.99 36.99 36.99 36.99 36.99 36.99 36.99 36.99 36.99 36.99 36.99 36.99 (69)

Pump and fan gains (Table 5a)

3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 (70)

Losses e.g. evaporation (Table 5)

‐111.89 ‐111.89 ‐111.89 ‐111.89 ‐111.89 ‐111.89 ‐111.89 ‐111.89 ‐111.89 ‐111.89 ‐111.89 ‐111.89 (71)

Water heating gains (Table 5)

96.15 93.82 88.99 82.42 78.16 72.15 67.05 73.59 75.91 82.71 90.39 93.83 (72)

Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

456.03 453.75 437.87 412.13 385.69 360.47 344.24 350.73 364.10 390.07 419.92 442.58 (73)

6. Solar gains

Access factor
Table 6d

Area
m²

Solar flux
W/m²

g
specific data
or Table 6b

FF
specific data
or Table 6c

Gains
W

South 0.77 x 7.75 x 46.75 x 0.9 x 0.63 x 0.80 = 126.55 (78)

East 0.77 x 3.61 x 19.64 x 0.9 x 0.63 x 0.80 = 24.76 (76)

West 0.77 x 5.32 x 19.64 x 0.9 x 0.63 x 0.80 = 36.49 (80)

Solar gains in watts ∑(74)m...(82)m

187.81 327.09 461.36 586.21 663.68 660.33 636.14 579.23 505.31 365.74 226.39 159.73 (83)

Total gains ‐ internal and solar (73)m + (83)m

643.83 780.84 899.23 998.34 1049.37 1020.79 980.38 929.96 869.41 755.81 646.31 602.31 (84)

7. Mean internal temperature (heating season)

Temperature during heating periods in the living area from Table 9, Th1(˚C) 21.00 (85)

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

Utilisation factor for gains for living area n1,m (see Table 9a)

1.00 0.99 0.99 0.97 0.94 0.88 0.77 0.80 0.93 0.98 0.99 1.00 (86)

Mean internal temp of living area T1 (steps 3 to 7 in Table 9c)

18.56 18.77 19.13 19.64 20.14 20.58 20.82 20.78 20.42 19.77 19.08 18.54 (87)
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Temperature during heating periods in the rest of dwelling from Table 9, Th2(˚C)

19.19 19.20 19.20 19.23 19.23 19.25 19.25 19.26 19.24 19.23 19.22 19.21 (88)

Utilisation factor for gains for rest of dwelling n2,m

1.00 0.99 0.98 0.96 0.91 0.77 0.56 0.61 0.86 0.97 0.99 1.00 (89)

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

17.06 17.27 17.64 18.16 18.65 19.05 19.21 19.20 18.92 18.30 17.61 17.06 (90)

Living area fraction Living area ÷ (4) = 0.34 (91)

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

17.57 17.78 18.15 18.67 19.15 19.57 19.76 19.73 19.43 18.80 18.11 17.56 (92)

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

17.42 17.63 18.00 18.52 19.00 19.42 19.61 19.58 19.28 18.65 17.96 17.41 (93)

8. Space heating requirement

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

Utilisation factor for gains, ƞm

0.99 0.99 0.98 0.95 0.90 0.79 0.61 0.66 0.86 0.96 0.99 1.00 (94)

Useful gains, ƞmGm, W (94)m x (84)m

639.91 771.98 879.53 952.55 946.23 804.15 599.71 612.32 750.19 728.82 639.57 599.36 (95)

Monthly average external temperature from Table U1

4.30 4.90 6.50 8.90 11.70 14.60 16.60 16.40 14.10 10.60 7.10 4.20 (96)

Heat loss rate for mean internal temperature, Lm, W [(39)m x [(93)m ‐ (96)m]

3124.97 3021.13 2718.79 2232.74 1690.16 1098.14 684.52 723.12 1187.95 1861.85 2530.43 3100.28 (97)

Space heating requirement, kWh/month 0.024 x [(97)m ‐ (95)m] x (41)m

1848.88 1511.43 1368.41 921.73 553.49 0.00 0.00 0.00 0.00 842.97 1361.42 1860.68

∑(98)1...5, 10...12 = 10269.02 (98)

Space heating requirement kWh/m²/year (98) ÷ (4) 95.77 (99)

9a. Energy requirements - individual heating systems including micro-CHP

Space heating

Fraction of space heat from secondary/supplementary system (table 11) 0.00 (201)

Fraction of space heat from main system(s) 1 ‐ (201) = 1.00 (202)

Fraction of space heat from main system 2 0.00 (202)

Fraction of total space heat from main system 1 (202) x [1‐ (203)] = 1.00 (204)

Fraction of total space heat from main system 2 (202) x (203) = 0.00 (205)

Efficiency of main system 1 (%) 93.70 (206)

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

Space heating fuel (main system 1), kWh/month

1973.19 1613.06 1460.42 983.71 590.70 0.00 0.00 0.00 0.00 899.65 1452.96 1985.78

∑(211)1...5, 10...12 = 10959.47 (211)

Water heating

Efficiency of water heater

91.61 91.68 91.82 92.14 92.83 99.60 99.60 99.60 99.60 92.29 91.81 91.59 (217)

Water heating fuel, kWh/month

253.20 223.40 235.18 211.37 206.49 173.19 167.50 182.20 181.38 218.74 230.92 247.60

∑(219a)1...12 = 2531.17 (219)

Annual totals

Space heating fuel ‐ main system 1 10959.47

Water heating fuel 2531.17
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Electricity for pumps, fans and electric keep‐hot (Table 4f)

central heating pump or water pump within warm air heating unit 30.00 (230c)

boiler flue fan 45.00 (230e)

Total electricity for the above, kWh/year 75.00 (231)

Electricity for lighting (Appendix L) 431.05 (232)

Total delivered energy for all uses (211)...(221) + (231) + (232)...(237b) = 13996.68 (238)

10a. Fuel costs - individual heating systems including micro-CHP

Fuel
kWh/year

Fuel price Fuel
cost £/year

Space heating ‐ main system 1 10959.47 3.48 381.39 (240)x x 0.01 =

Water heating 2531.17 3.48 88.08 (247)x x 0.01 =

Pumps and fans 75.00 13.19 9.89 (249)x x 0.01 =

Electricity for lighting 431.05 13.19 56.85 (250)x x 0.01 =

Additional standing charges 120.00 (251)

Total energy cost (240)...(242) + (245)...(254) = 656.22 (255)

11a. SAP rating - individual heating systems including micro-CHP

Energy cost deflator (Table 12) 0.42 (256)

Energy cost factor (ECF) 1.81 (257)

SAP value 74.74

SAP rating (section 13) 75 (258)

SAP band C

12a. CO₂ emissions - individual heating systems including micro-CHP

Energy
kWh/year

Emission factor
kg CO₂/kWh

Emissions
kg CO₂/year

Space heating ‐ main system 1 10959.47 0.216 2367.24 (261)x =

Water heating 2531.17 0.216 546.73 (264)x =

Space and water heating (261) + (262) + (263) + (264) = 2913.98 (265)

Pumps and fans 75.00 0.519 38.93 (267)x =

Electricity for lighting 431.05 0.519 223.71 (268)x =

Total CO₂, kg/year (265)...(271) = 3176.62 (272)

Dwelling CO₂ emission rate (272) ÷ (4) = 29.62 (273)

EI value 72.04

EI rating (section 14) 72 (274)

EI band C

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

Energy
kWh/year

Primary factor Primary Energy
kWh/year

Space heating ‐ main system 1 10959.47 1.22 13370.55 (261)x =

Water heating 2531.17 1.22 3088.03 (264)x =

Space and water heating (261) + (262) + (263) + (264) = 16458.58 (265)

Pumps and fans 75.00 3.07 230.25 (267)x =

Electricity for lighting 431.05 3.07 1323.31 (268)x =

Primary energy kWh/year  18012.14 (272)

Dwelling primary energy rate kWh/m2/year 167.98 (273)
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This design submission has been carried out using Approved SAP software. It has been prepared from plans and specifications and may not reflect the
property as constructed.

Assessor name Mr Simon Gowing Assessor number 9641

Client Last modified 14/06/2017

Address B 3 Udney Park Road, Teddington, TW11

1. Overall dwelling dimensions

Area (m²) Average storey
height (m)

Volume (m³)

Lowest occupied 65.47 (1a) x 2.40 (2a) = 157.13 (3a)

Total floor area (1a) + (1b) + (1c) + (1d)...(1n) = 65.47 (4)

Dwelling volume (3a) + (3b) + (3c) + (3d)...(3n) = 157.13 (5)

2. Ventilation rate

m³ per hour

Number of chimneys 0 x 40 = 0 (6a)

Number of open flues 0 x 20 = 0 (6b)

Number of intermittent fans 2 x 10 = 20 (7a)

Number of passive vents 0 x 10 = 0 (7b)

Number of flueless gas fires 0 x 40 = 0 (7c)

Air changes per
hour

Infiltration due to chimneys, flues, fans, PSVs (6a) + (6b) + (7a) + (7b) + (7c) = 20 ÷ (5) = 0.13 (8)

If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area 10.00 (17)

If based on air permeability value, then (18) = [(17) ÷ 20] + (8), otherwise (18) = (16) 0.63 (18)

Number of sides on which the dwelling is sheltered 2 (19)

Shelter factor 1 ‐ [0.075 x (19)] = 0.85 (20)

Infiltration rate incorporating shelter factor (18) x (20) = 0.53 (21)

Infiltration rate modified for monthly wind speed:

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

Monthly average wind speed from Table U2

5.10 5.00 4.90 4.40 4.30 3.80 3.80 3.70 4.00 4.30 4.50 4.70 (22)

Wind factor (22)m ÷ 4

1.28 1.25 1.23 1.10 1.08 0.95 0.95 0.93 1.00 1.08 1.13 1.18 (22a)

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

0.68 0.67 0.65 0.59 0.57 0.51 0.51 0.49 0.53 0.57 0.60 0.63 (22b)

Calculate effective air change rate for the applicable case:

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

If balanced with heat recovery: efficiency in % allowing for in‐use factor from Table 4h N/A (23c)

d) natural ventilation or whole house positive input ventilation from loft

0.73 0.72 0.71 0.67 0.66 0.63 0.63 0.62 0.64 0.66 0.68 0.70 (24d)

Effective air change rate ‐ enter (24a) or (24b) or (24c) or (24d) in (25)

0.73 0.72 0.71 0.67 0.66 0.63 0.63 0.62 0.64 0.66 0.68 0.70 (25)



URN: Plot B ‐ TOP N Side version 1
NHER Plan Assessor version 6.2.3

SAP version 9.92Page 2

DR
AF
T

3. Heat losses and heat loss parameter

Element Gross
area, m²

Openings
m²

Net area
A, m²

U-value
W/m²K

A x U W/K κ-value,
kJ/m².K

A x κ,
kJ/K

Door 2.52 x 1.00 = 2.52 (26)

Window 9.93 x 1.42 = 14.05 (27)

External wall 64.61 x 0.30 = 19.38 (29a)

External wall 13.49 x 0.15 = 2.02 (29a)

Roof 65.47 x 0.16 = 10.48 (30)

Total area of external elements ∑A, m² 156.02 (31)

Fabric heat loss, W/K = ∑(A × U) (26)...(30) + (32) = 48.45 (33)

Heat capacity Cm = ∑(A x κ) (28)...(30) + (32) + (32a)...(32e) = N/A (34)

Thermal mass parameter (TMP) in kJ/m²K 250.00 (35)

Thermal bridges: ∑(L x Ψ) calculated using Appendix K 23.40 (36)

Total fabric heat loss (33) + (36) = 71.86 (37)

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

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

37.91 37.44 36.99 34.84 34.44 32.58 32.58 32.23 33.30 34.44 35.25 36.10 (38)

Heat transfer coefficient, W/K (37)m + (38)m

109.76 109.30 108.84 106.70 106.30 104.43 104.43 104.09 105.15 106.30 107.11 107.96

Average = ∑(39)1...12/12 = 106.70 (39)

Heat loss parameter (HLP), W/m²K (39)m ÷ (4)

1.68 1.67 1.66 1.63 1.62 1.60 1.60 1.59 1.61 1.62 1.64 1.65

Average = ∑(40)1...12/12 = 1.63 (40)

Number of days in month (Table 1a)

31.00 28.00 31.00 30.00 31.00 30.00 31.00 31.00 30.00 31.00 30.00 31.00 (40)

4. Water heating energy requirement

Assumed occupancy, N 2.13 (42)

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 84.82 (43)

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

Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

93.30 89.91 86.52 83.12 79.73 76.34 76.34 79.73 83.12 86.52 89.91 93.30

∑(44)1...12 = 1017.83 (44)

Energy content of hot water used = 4.18 x Vd,m x nm x Tm/3600 kWh/month (see Tables 1b, 1c 1d)

138.36 121.01 124.87 108.87 104.46 90.14 83.53 95.85 97.00 113.04 123.39 134.00

∑(45)1...12 = 1334.54 (45)

Distribution loss 0.15 x (45)m

20.75 18.15 18.73 16.33 15.67 13.52 12.53 14.38 14.55 16.96 18.51 20.10 (46)

Water storage loss calculated for each month (55) x (41)m

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (56)

If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) ‐ Vs] ÷ (47), else (56)

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (57)

Primary circuit loss for each month from Table 3

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (59)

Combi loss for each month from Table 3a, 3b or 3c

67.77 61.20 67.75 65.55 67.72 65.52 67.70 67.71 65.54 67.74 65.57 67.76 (61)

Total heat required for water heating calculated for each month 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m

206.13 182.21 192.62 174.42 172.18 155.67 151.23 163.57 162.53 180.78 188.96 201.76 (62)
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Solar DHW input calculated using Appendix G or Appendix H

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (63)

Output from water heater for each month (kWh/month) (62)m + (63)m

206.13 182.21 192.62 174.42 172.18 155.67 151.23 163.57 162.53 180.78 188.96 201.76

∑(64)1...12 = 2132.06 (64)

Heat gains from water heating (kWh/month) 0.25 × [0.85 × (45)m + (61)m] + 0.8 × [(46)m + (57)m + (59)m]

62.95 55.54 58.46 52.59 51.66 46.35 44.70 48.80 48.64 54.52 57.42 61.49 (65)

5. Internal gains

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

Metabolic gains (Table 5)

106.57 106.57 106.57 106.57 106.57 106.57 106.57 106.57 106.57 106.57 106.57 106.57 (66)

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

17.25 15.32 12.46 9.43 7.05 5.95 6.43 8.36 11.22 14.25 16.63 17.73 (67)

Appliance gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

186.50 188.44 183.56 173.18 160.07 147.75 139.53 137.59 142.47 152.85 165.96 178.27 (68)

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5

33.66 33.66 33.66 33.66 33.66 33.66 33.66 33.66 33.66 33.66 33.66 33.66 (69)

Pump and fan gains (Table 5a)

3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 (70)

Losses e.g. evaporation (Table 5)

‐85.25 ‐85.25 ‐85.25 ‐85.25 ‐85.25 ‐85.25 ‐85.25 ‐85.25 ‐85.25 ‐85.25 ‐85.25 ‐85.25 (71)

Water heating gains (Table 5)

84.61 82.64 78.57 73.04 69.44 64.38 60.08 65.59 67.55 73.28 79.75 82.65 (72)

Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

346.33 344.37 332.56 313.62 294.53 276.06 264.01 269.51 279.21 298.35 320.31 336.63 (73)

6. Solar gains

Access factor
Table 6d

Area
m²

Solar flux
W/m²

g
specific data
or Table 6b

FF
specific data
or Table 6c

Gains
W

West 0.77 x 2.19 x 19.64 x 0.9 x 0.63 x 0.80 = 15.02 (80)

North 0.77 x 5.19 x 10.63 x 0.9 x 0.63 x 0.80 = 19.28 (74)

South 0.54 x 1.79 x 46.75 x 0.9 x 0.63 x 0.80 = 20.50 (78)

East 0.54 x 0.76 x 19.64 x 0.9 x 0.63 x 0.80 = 3.66 (76)

Solar gains in watts ∑(74)m...(82)m

58.45 106.95 165.53 236.64 293.36 303.57 287.55 243.43 189.92 123.42 71.37 49.14 (83)

Total gains ‐ internal and solar (73)m + (83)m

404.78 451.32 498.10 550.25 587.90 579.62 551.56 512.94 469.13 421.76 391.67 385.77 (84)

7. Mean internal temperature (heating season)

Temperature during heating periods in the living area from Table 9, Th1(˚C) 21.00 (85)

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

Utilisation factor for gains for living area n1,m (see Table 9a)

1.00 1.00 0.99 0.98 0.94 0.85 0.72 0.77 0.93 0.98 1.00 1.00 (86)

Mean internal temp of living area T1 (steps 3 to 7 in Table 9c)

19.13 19.28 19.58 20.01 20.42 20.77 20.92 20.89 20.61 20.09 19.55 19.12 (87)

Temperature during heating periods in the rest of dwelling from Table 9, Th2(˚C)

19.56 19.56 19.57 19.59 19.60 19.62 19.62 19.62 19.61 19.60 19.59 19.58 (88)
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Utilisation factor for gains for rest of dwelling n2,m

1.00 0.99 0.99 0.97 0.91 0.75 0.54 0.60 0.87 0.98 0.99 1.00 (89)

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

17.89 18.05 18.35 18.79 19.19 19.50 19.60 19.59 19.38 18.88 18.34 17.90 (90)

Living area fraction Living area ÷ (4) = 0.45 (91)

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

18.45 18.60 18.90 19.34 19.75 20.07 20.19 20.17 19.94 19.42 18.88 18.45 (92)

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

18.30 18.45 18.75 19.19 19.60 19.92 20.04 20.02 19.79 19.27 18.73 18.30 (93)

8. Space heating requirement

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

Utilisation factor for gains, ƞm

1.00 0.99 0.98 0.96 0.91 0.78 0.60 0.66 0.88 0.97 0.99 1.00 (94)

Useful gains, ƞmGm, W (94)m x (84)m

402.80 447.77 490.52 530.20 533.56 451.44 332.43 338.61 412.37 410.24 388.47 384.22 (95)

Monthly average external temperature from Table U1

4.30 4.90 6.50 8.90 11.70 14.60 16.60 16.40 14.10 10.60 7.10 4.20 (96)

Heat loss rate for mean internal temperature, Lm, W [(39)m x [(93)m ‐ (96)m]

1536.64 1481.55 1333.40 1097.63 839.43 555.63 359.20 377.05 597.96 921.83 1246.11 1522.19 (97)

Space heating requirement, kWh/month 0.024 x [(97)m ‐ (95)m] x (41)m

843.57 694.70 627.10 408.55 227.57 0.00 0.00 0.00 0.00 380.62 617.50 846.65

∑(98)1...5, 10...12 = 4646.26 (98)

Space heating requirement kWh/m²/year (98) ÷ (4) 70.97 (99)

9a. Energy requirements - individual heating systems including micro-CHP

Space heating

Fraction of space heat from secondary/supplementary system (table 11) 0.00 (201)

Fraction of space heat from main system(s) 1 ‐ (201) = 1.00 (202)

Fraction of space heat from main system 2 0.00 (202)

Fraction of total space heat from main system 1 (202) x [1‐ (203)] = 1.00 (204)

Fraction of total space heat from main system 2 (202) x (203) = 0.00 (205)

Efficiency of main system 1 (%) 93.70 (206)

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

Space heating fuel (main system 1), kWh/month

900.29 741.41 669.27 436.02 242.87 0.00 0.00 0.00 0.00 406.21 659.02 903.57

∑(211)1...5, 10...12 = 4958.66 (211)

Water heating

Efficiency of water heater

92.32 92.42 92.65 93.19 94.33 99.60 99.60 99.60 99.60 93.39 92.64 92.29 (217)

Water heating fuel, kWh/month

223.28 197.17 207.91 187.16 182.53 156.29 151.84 164.22 163.19 193.58 203.97 218.62

∑(219a)1...12 = 2249.76 (219)

Annual totals

Space heating fuel ‐ main system 1 4958.66

Water heating fuel 2249.76

Electricity for pumps, fans and electric keep‐hot (Table 4f)

central heating pump or water pump within warm air heating unit 30.00 (230c)
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boiler flue fan 45.00 (230e)

Total electricity for the above, kWh/year 75.00 (231)

Electricity for lighting (Appendix L) 304.61 (232)

Total delivered energy for all uses (211)...(221) + (231) + (232)...(237b) = 7588.03 (238)

10a. Fuel costs - individual heating systems including micro-CHP

Fuel
kWh/year

Fuel price Fuel
cost £/year

Space heating ‐ main system 1 4958.66 3.48 172.56 (240)x x 0.01 =

Water heating 2249.76 3.48 78.29 (247)x x 0.01 =

Pumps and fans 75.00 13.19 9.89 (249)x x 0.01 =

Electricity for lighting 304.61 13.19 40.18 (250)x x 0.01 =

Additional standing charges 120.00 (251)

Total energy cost (240)...(242) + (245)...(254) = 420.92 (255)

11a. SAP rating - individual heating systems including micro-CHP

Energy cost deflator (Table 12) 0.42 (256)

Energy cost factor (ECF) 1.60 (257)

SAP value 77.68

SAP rating (section 13) 78 (258)

SAP band C

12a. CO₂ emissions - individual heating systems including micro-CHP

Energy
kWh/year

Emission factor
kg CO₂/kWh

Emissions
kg CO₂/year

Space heating ‐ main system 1 4958.66 0.216 1071.07 (261)x =

Water heating 2249.76 0.216 485.95 (264)x =

Space and water heating (261) + (262) + (263) + (264) = 1557.02 (265)

Pumps and fans 75.00 0.519 38.93 (267)x =

Electricity for lighting 304.61 0.519 158.09 (268)x =

Total CO₂, kg/year (265)...(271) = 1754.04 (272)

Dwelling CO₂ emission rate (272) ÷ (4) = 26.79 (273)

EI value 78.72

EI rating (section 14) 79 (274)

EI band C

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

Energy
kWh/year

Primary factor Primary Energy
kWh/year

Space heating ‐ main system 1 4958.66 1.22 6049.56 (261)x =

Water heating 2249.76 1.22 2744.71 (264)x =

Space and water heating (261) + (262) + (263) + (264) = 8794.27 (265)

Pumps and fans 75.00 3.07 230.25 (267)x =

Electricity for lighting 304.61 3.07 935.15 (268)x =

Primary energy kWh/year  9959.67 (272)

Dwelling primary energy rate kWh/m2/year 152.13 (273)
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This design submission has been carried out using Approved SAP software. It has been prepared from plans and specifications and may not reflect the
property as constructed.

Assessor name Mr Simon Gowing Assessor number 9641

Client Last modified 11/07/2017

Address DB01 Udney Park Road, Teddington, TW11

1. Overall dwelling dimensions

Area (m²) Average storey
height (m)

Volume (m³)

Lowest occupied 62.93 (1a) x 2.40 (2a) = 151.03 (3a)

Total floor area (1a) + (1b) + (1c) + (1d)...(1n) = 62.93 (4)

Dwelling volume (3a) + (3b) + (3c) + (3d)...(3n) = 151.03 (5)

2. Ventilation rate

m³ per hour

Number of chimneys 0 x 40 = 0 (6a)

Number of open flues 0 x 20 = 0 (6b)

Number of intermittent fans 0 x 10 = 0 (7a)

Number of passive vents 0 x 10 = 0 (7b)

Number of flueless gas fires 0 x 40 = 0 (7c)

Air changes per
hour

Infiltration due to chimneys, flues, fans, PSVs (6a) + (6b) + (7a) + (7b) + (7c) = 0 ÷ (5) = 0.00 (8)

If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area 5.00 (17)

If based on air permeability value, then (18) = [(17) ÷ 20] + (8), otherwise (18) = (16) 0.25 (18)

Number of sides on which the dwelling is sheltered 4 (19)

Shelter factor 1 ‐ [0.075 x (19)] = 0.70 (20)

Infiltration rate incorporating shelter factor (18) x (20) = 0.18 (21)

Infiltration rate modified for monthly wind speed:

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

Monthly average wind speed from Table U2

5.10 5.00 4.90 4.40 4.30 3.80 3.80 3.70 4.00 4.30 4.50 4.70 (22)

Wind factor (22)m ÷ 4

1.28 1.25 1.23 1.10 1.08 0.95 0.95 0.93 1.00 1.08 1.13 1.18 (22a)

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

0.22 0.22 0.21 0.19 0.19 0.17 0.17 0.16 0.18 0.19 0.20 0.21 (22b)

Calculate effective air change rate for the applicable case:

If mechanical ventilation: air change rate through system 0.50 (23a)

If balanced with heat recovery: efficiency in % allowing for in‐use factor from Table 4h N/A (23c)

c) whole house extract ventilation or positive input ventilation from outside

0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 (24c)

Effective air change rate ‐ enter (24a) or (24b) or (24c) or (24d) in (25)

0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 (25)
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3. Heat losses and heat loss parameter

Element Gross
area, m²

Openings
m²

Net area
A, m²

U-value
W/m²K

A x U W/K κ-value,
kJ/m².K

A x κ,
kJ/K

Window 12.19 x 1.33 = 16.16 (27)

Ground floor 62.93 x 0.12 = 7.55 (28a)

External wall 33.15 x 0.16 = 5.30 (29a)

Party wall 30.96 x 0.00 = 0.00 (32)

Total area of external elements ∑A, m² 108.27 (31)

Fabric heat loss, W/K = ∑(A × U) (26)...(30) + (32) = 29.02 (33)

Heat capacity Cm = ∑(A x κ) (28)...(30) + (32) + (32a)...(32e) = N/A (34)

Thermal mass parameter (TMP) in kJ/m²K 250.00 (35)

Thermal bridges: ∑(L x Ψ) calculated using Appendix K 10.87 (36)

Total fabric heat loss (33) + (36) = 39.89 (37)

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

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

24.92 24.92 24.92 24.92 24.92 24.92 24.92 24.92 24.92 24.92 24.92 24.92 (38)

Heat transfer coefficient, W/K (37)m + (38)m

64.81 64.81 64.81 64.81 64.81 64.81 64.81 64.81 64.81 64.81 64.81 64.81

Average = ∑(39)1...12/12 = 64.81 (39)

Heat loss parameter (HLP), W/m²K (39)m ÷ (4)

1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.03

Average = ∑(40)1...12/12 = 1.03 (40)

Number of days in month (Table 1a)

31.00 28.00 31.00 30.00 31.00 30.00 31.00 31.00 30.00 31.00 30.00 31.00 (40)

4. Water heating energy requirement

Assumed occupancy, N 2.06 (42)

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 83.20 (43)

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

Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

91.52 88.19 84.86 81.54 78.21 74.88 74.88 78.21 81.54 84.86 88.19 91.52

∑(44)1...12 = 998.40 (44)

Energy content of hot water used = 4.18 x Vd,m x nm x Tm/3600 kWh/month (see Tables 1b, 1c 1d)

135.72 118.70 122.49 106.79 102.47 88.42 81.94 94.02 95.15 110.88 121.04 131.44

∑(45)1...12 = 1309.06 (45)

Distribution loss 0.15 x (45)m

20.36 17.81 18.37 16.02 15.37 13.26 12.29 14.10 14.27 16.63 18.16 19.72 (46)

Storage volume (litres) including any solar or WWHRS storage within same vessel 2.00 (47)

Water storage loss:

b) Manufacturer's declared loss factor is not known

Hot water storage loss factor from Table 2 (kWh/litre/day) 0.02 (51)

Volume factor from Table 2a 3.91 (52)

Temperature factor from Table 2b 1.00 (53)

Energy lost from water storage (kWh/day)  (47) x (51) x (52) x (53) 0.17 (54)

Enter (50) or (54) in (55) 0.17 (55)

Water storage loss calculated for each month (55) x (41)m

5.14 4.64 5.14 4.97 5.14 4.97 5.14 5.14 4.97 5.14 4.97 5.14 (56)

If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) ‐ Vs] ÷ (47), else (56)
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5.14 4.64 5.14 4.97 5.14 4.97 5.14 5.14 4.97 5.14 4.97 5.14 (57)

Primary circuit loss for each month from Table 3

23.26 21.01 23.26 22.51 23.26 22.51 23.26 23.26 22.51 23.26 22.51 23.26 (59)

Combi loss for each month from Table 3a, 3b or 3c

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (61)

Total heat required for water heating calculated for each month 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m

164.12 144.36 150.89 134.28 130.87 115.91 110.34 122.42 122.63 139.29 148.52 159.84 (62)

Solar DHW input calculated using Appendix G or Appendix H

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (63)

Output from water heater for each month (kWh/month) (62)m + (63)m

164.12 144.36 150.89 134.28 130.87 115.91 110.34 122.42 122.63 139.29 148.52 159.84

∑(64)1...12 = 1643.47 (64)

Heat gains from water heating (kWh/month) 0.25 × [0.85 × (45)m + (61)m] + 0.8 × [(46)m + (57)m + (59)m]

67.85 59.99 63.45 57.50 56.79 51.39 49.97 53.98 53.62 59.59 62.23 66.43 (65)

5. Internal gains

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

Metabolic gains (Table 5)

103.16 103.16 103.16 103.16 103.16 103.16 103.16 103.16 103.16 103.16 103.16 103.16 (66)

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

16.43 14.60 11.87 8.99 6.72 5.67 6.13 7.97 10.69 13.58 15.84 16.89 (67)

Appliance gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

180.27 182.14 177.43 167.39 154.72 142.82 134.86 132.99 137.71 147.74 160.41 172.32 (68)

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5

33.32 33.32 33.32 33.32 33.32 33.32 33.32 33.32 33.32 33.32 33.32 33.32 (69)

Pump and fan gains (Table 5a)

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (70)

Losses e.g. evaporation (Table 5)

‐82.53 ‐82.53 ‐82.53 ‐82.53 ‐82.53 ‐82.53 ‐82.53 ‐82.53 ‐82.53 ‐82.53 ‐82.53 ‐82.53 (71)

Water heating gains (Table 5)

91.20 89.27 85.28 79.86 76.33 71.37 67.16 72.56 74.48 80.09 86.44 89.28 (72)

Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

341.85 339.96 328.53 310.18 291.72 273.81 262.10 267.47 276.83 295.36 316.64 332.44 (73)

6. Solar gains

Access factor
Table 6d

Area
m²

Solar flux
W/m²

g
specific data
or Table 6b

FF
specific data
or Table 6c

Gains
W

East 0.54 x 12.19 x 19.64 x 0.9 x 0.50 x 0.80 = 46.54 (76)

Solar gains in watts ∑(74)m...(82)m

46.54 91.05 149.94 218.68 268.00 274.35 261.19 224.36 174.39 108.03 58.03 38.27 (83)

Total gains ‐ internal and solar (73)m + (83)m

388.39 431.01 478.47 528.86 559.72 548.16 523.29 491.82 451.21 403.39 374.67 370.71 (84)

7. Mean internal temperature (heating season)

Temperature during heating periods in the living area from Table 9, Th1(˚C) 21.00 (85)

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

Utilisation factor for gains for living area n1,m (see Table 9a)

1.00 1.00 0.99 0.96 0.88 0.71 0.54 0.59 0.84 0.98 1.00 1.00 (86)
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Mean internal temp of living area T1 (steps 3 to 7 in Table 9c)

19.94 20.06 20.29 20.58 20.83 20.96 20.99 20.99 20.90 20.57 20.19 19.90 (87)

Temperature during heating periods in the rest of dwelling from Table 9, Th2(˚C)

20.06 20.06 20.06 20.06 20.06 20.06 20.06 20.06 20.06 20.06 20.06 20.06 (88)

Utilisation factor for gains for rest of dwelling n2,m

1.00 0.99 0.98 0.94 0.83 0.62 0.43 0.48 0.77 0.96 0.99 1.00 (89)

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

18.64 18.82 19.15 19.56 19.89 20.03 20.06 20.05 19.98 19.56 19.01 18.59 (90)

Living area fraction Living area ÷ (4) = 0.50 (91)

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

19.29 19.44 19.71 20.07 20.36 20.49 20.52 20.52 20.43 20.06 19.60 19.24 (92)

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

19.29 19.44 19.71 20.07 20.36 20.49 20.52 20.52 20.43 20.06 19.60 19.24 (93)

8. Space heating requirement

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

Utilisation factor for gains, ƞm

1.00 0.99 0.98 0.94 0.85 0.66 0.48 0.53 0.80 0.96 0.99 1.00 (94)

Useful gains, ƞmGm, W (94)m x (84)m

386.87 427.81 469.65 499.64 474.08 364.36 251.67 262.58 362.50 388.60 371.74 369.58 (95)

Monthly average external temperature from Table U1

4.30 4.90 6.50 8.90 11.70 14.60 16.60 16.40 14.10 10.60 7.10 4.20 (96)

Heat loss rate for mean internal temperature, Lm, W [(39)m x [(93)m ‐ (96)m]

971.30 942.20 856.37 723.62 560.97 381.95 254.17 266.90 410.50 613.20 810.16 974.87 (97)

Space heating requirement, kWh/month 0.024 x [(97)m ‐ (95)m] x (41)m

434.81 345.67 287.72 161.27 64.65 0.00 0.00 0.00 0.00 167.10 315.66 450.34

∑(98)1...5, 10...12 = 2227.22 (98)

Space heating requirement kWh/m²/year (98) ÷ (4) 35.39 (99)

9b. Energy requirements - community heating scheme

Fraction of space heat from secondary/supplementary system (table 11) '0' if none 0.00 (301)

Fraction of space heat from community system 1 ‐ (301) = 1.00 (302)

Fraction of community heat from boilers 1.00 (303a)

Fraction of total space heat from community boilers (302) x (303a) =  1.00 (304a)

Factor for control and charging method (Table 4c(3)) for community space heating 1.00 (305)

Factor for charging method (Table 4c(3)) for community water heating 1.00 (305a)

Distribution loss factor (Table 12c) for community heating system 1.05 (306)

Space heating

Annual space heating requirement 2227.22 (98)

Space heat from boilers (98) x (304a) x (305) x (306) =  2338.58 (307a)

Water heating

Annual water heating requirement 1643.47 (64)

Water heat from boilers (64) x (303a) x (305a) x (306) =  1725.65 (310a)

Electricity used for heat distribution 0.01 × [(307a)…(307e) + (310a)…(310e)] =  40.64 (313)

Electricity for pumps, fans and electric keep‐hot (Table 4f)
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mechanical ventilation fans ‐ balanced, extract or positive input from outside 57.49 (330a)

Total electricity for the above, kWh/year 57.49 (331)

Electricity for lighting (Appendix L) 290.22 (332)

Total delivered energy for all uses (307) + (309) + (310) + (312) + (315) + (331) + (332)...(337b) = 4411.93 (338)

10b. Fuel costs - community heating scheme

Fuel
kWh/year

Fuel price Fuel
cost £/year

Space heating from boilers 2338.58 4.24 99.16 (340a)x x 0.01 =

Water heating from boilers 1725.65 4.24 73.17 (342a)x x 0.01 =

Pumps and fans 57.49 13.19 7.58 (349)x x 0.01 =

Electricity for lighting 290.22 13.19 38.28 (350)x x 0.01 =

Additional standing charges 120.00 (351)

Total energy cost (340a)...(342e) + (345)...(354) = 338.19 (355)

11b. SAP rating - community heating scheme

Energy cost deflator (Table 12) 0.42 (356)

Energy cost factor (ECF) 1.32 (357)

SAP value 81.64

SAP rating (section 13) 82 (358)

SAP band B

12b. CO₂ emissions - community heating scheme

Energy
kWh/year

Emission factor Emissions
(kg/year)

Emissions from other sources (space heating)

Efficiency of boilers 95.00 (367a)

[(307a)+(310a)] x 100 ÷ (367a) = CO2 emissions from boilers 4278.13 0.216 924.08 (367)x =

Electrical energy for community heat distribution 40.64 0.519 21.09 (372)x =

Total CO2 associated with community systems 945.17 (373)

Total CO2 associated with space and water heating 945.17 (376)

Pumps and fans 57.49 0.519 29.84 (378)x =

Electricity for lighting 290.22 0.519 150.63 (379)x =

Total CO₂, kg/year (376)..(382) = 1125.63 (383)

Dwelling CO₂ emission rate (383) ÷ (4) = 17.89 (384)

EI value 86.02

EI rating (section 14) 86 (385)

EI band B

13b. Primary energy - community heating scheme

Energy
kWh/year

Primary factor Primary energy
(kWh/year)

Primary energy from other sources (space heating)

Efficiency of boilers 95.00 (367a)

[(307a)+(310a)] x 100 ÷ (367a) = Primary energy from boilers 4278.13 1.22 5219.32 (367)x =

Electrical energy for community heat distribution 40.64 3.07 124.77 (372)x =

Total primary energy associated with community systems 5344.09 (373)

Total primary energy associated with space and water heating 5344.09 (376)

Pumps and fans 57.49 3.07 176.49 (378)x =

Electricity for lighting 290.22 3.07 890.99 (379)x =
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Primary energy kWh/year  6411.57 (383)

Dwelling primary energy rate kWh/m2/year 101.88 (384)
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This design submission has been carried out using Approved SAP software. It has been prepared from plans and specifications and may not reflect the
property as constructed.

Assessor name Mr Simon Gowing Assessor number 9641

Client Last modified 11/07/2017

Address E002 Udney Park Road, Teddington, TW11

1. Overall dwelling dimensions

Area (m²) Average storey
height (m)

Volume (m³)

Lowest occupied 79.40 (1a) x 2.40 (2a) = 190.56 (3a)

Total floor area (1a) + (1b) + (1c) + (1d)...(1n) = 79.40 (4)

Dwelling volume (3a) + (3b) + (3c) + (3d)...(3n) = 190.56 (5)

2. Ventilation rate

m³ per hour

Number of chimneys 0 x 40 = 0 (6a)

Number of open flues 0 x 20 = 0 (6b)

Number of intermittent fans 0 x 10 = 0 (7a)

Number of passive vents 0 x 10 = 0 (7b)

Number of flueless gas fires 0 x 40 = 0 (7c)

Air changes per
hour

Infiltration due to chimneys, flues, fans, PSVs (6a) + (6b) + (7a) + (7b) + (7c) = 0 ÷ (5) = 0.00 (8)

If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area 5.00 (17)

If based on air permeability value, then (18) = [(17) ÷ 20] + (8), otherwise (18) = (16) 0.25 (18)

Number of sides on which the dwelling is sheltered 3 (19)

Shelter factor 1 ‐ [0.075 x (19)] = 0.78 (20)

Infiltration rate incorporating shelter factor (18) x (20) = 0.19 (21)

Infiltration rate modified for monthly wind speed:

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

Monthly average wind speed from Table U2

5.10 5.00 4.90 4.40 4.30 3.80 3.80 3.70 4.00 4.30 4.50 4.70 (22)

Wind factor (22)m ÷ 4

1.28 1.25 1.23 1.10 1.08 0.95 0.95 0.93 1.00 1.08 1.13 1.18 (22a)

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

0.25 0.24 0.24 0.21 0.21 0.18 0.18 0.18 0.19 0.21 0.22 0.23 (22b)

Calculate effective air change rate for the applicable case:

If mechanical ventilation: air change rate through system 0.50 (23a)

If balanced with heat recovery: efficiency in % allowing for in‐use factor from Table 4h N/A (23c)

c) whole house extract ventilation or positive input ventilation from outside

0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 (24c)

Effective air change rate ‐ enter (24a) or (24b) or (24c) or (24d) in (25)

0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 (25)
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3. Heat losses and heat loss parameter

Element Gross
area, m²

Openings
m²

Net area
A, m²

U-value
W/m²K

A x U W/K κ-value,
kJ/m².K

A x κ,
kJ/K

Window 21.57 x 1.33 = 28.60 (27)

Exposed floor 79.40 x 0.15 = 11.91 (28b

External wall 31.25 x 0.16 = 5.00 (29a)

Party wall 32.89 x 0.00 = 0.00 (32)

Total area of external elements ∑A, m² 132.22 (31)

Fabric heat loss, W/K = ∑(A × U) (26)...(30) + (32) = 45.51 (33)

Heat capacity Cm = ∑(A x κ) (28)...(30) + (32) + (32a)...(32e) = N/A (34)

Thermal mass parameter (TMP) in kJ/m²K 250.00 (35)

Thermal bridges: ∑(L x Ψ) calculated using Appendix K 12.61 (36)

Total fabric heat loss (33) + (36) = 58.12 (37)

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

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

31.44 31.44 31.44 31.44 31.44 31.44 31.44 31.44 31.44 31.44 31.44 31.44 (38)

Heat transfer coefficient, W/K (37)m + (38)m

89.56 89.56 89.56 89.56 89.56 89.56 89.56 89.56 89.56 89.56 89.56 89.56

Average = ∑(39)1...12/12 = 89.56 (39)

Heat loss parameter (HLP), W/m²K (39)m ÷ (4)

1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13

Average = ∑(40)1...12/12 = 1.13 (40)

Number of days in month (Table 1a)

31.00 28.00 31.00 30.00 31.00 30.00 31.00 31.00 30.00 31.00 30.00 31.00 (40)

4. Water heating energy requirement

Assumed occupancy, N 2.45 (42)

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 92.42 (43)

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

Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

101.66 97.97 94.27 90.57 86.88 83.18 83.18 86.88 90.57 94.27 97.97 101.66

∑(44)1...12 = 1109.04 (44)

Energy content of hot water used = 4.18 x Vd,m x nm x Tm/3600 kWh/month (see Tables 1b, 1c 1d)

150.76 131.86 136.07 118.62 113.82 98.22 91.02 104.44 105.69 123.17 134.45 146.01

∑(45)1...12 = 1454.13 (45)

Distribution loss 0.15 x (45)m

22.61 19.78 20.41 17.79 17.07 14.73 13.65 15.67 15.85 18.48 20.17 21.90 (46)

Storage volume (litres) including any solar or WWHRS storage within same vessel 2.00 (47)

Water storage loss:

b) Manufacturer's declared loss factor is not known

Hot water storage loss factor from Table 2 (kWh/litre/day) 0.02 (51)

Volume factor from Table 2a 3.91 (52)

Temperature factor from Table 2b 1.00 (53)

Energy lost from water storage (kWh/day)  (47) x (51) x (52) x (53) 0.17 (54)

Enter (50) or (54) in (55) 0.17 (55)

Water storage loss calculated for each month (55) x (41)m

5.14 4.64 5.14 4.97 5.14 4.97 5.14 5.14 4.97 5.14 4.97 5.14 (56)

If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) ‐ Vs] ÷ (47), else (56)
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5.14 4.64 5.14 4.97 5.14 4.97 5.14 5.14 4.97 5.14 4.97 5.14 (57)

Primary circuit loss for each month from Table 3

23.26 21.01 23.26 22.51 23.26 22.51 23.26 23.26 22.51 23.26 22.51 23.26 (59)

Combi loss for each month from Table 3a, 3b or 3c

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (61)

Total heat required for water heating calculated for each month 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m

179.16 157.51 164.47 146.11 142.23 125.71 119.42 132.84 133.18 151.57 161.94 174.41 (62)

Solar DHW input calculated using Appendix G or Appendix H

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (63)

Output from water heater for each month (kWh/month) (62)m + (63)m

179.16 157.51 164.47 146.11 142.23 125.71 119.42 132.84 133.18 151.57 161.94 174.41

∑(64)1...12 = 1788.55 (64)

Heat gains from water heating (kWh/month) 0.25 × [0.85 × (45)m + (61)m] + 0.8 × [(46)m + (57)m + (59)m]

72.85 64.37 67.96 61.43 60.57 54.65 52.98 57.45 57.13 63.68 66.69 71.27 (65)

5. Internal gains

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

Metabolic gains (Table 5)

122.57 122.57 122.57 122.57 122.57 122.57 122.57 122.57 122.57 122.57 122.57 122.57 (66)

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

19.45 17.28 14.05 10.64 7.95 6.71 7.25 9.43 12.65 16.07 18.75 19.99 (67)

Appliance gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

218.18 220.45 214.74 202.59 187.26 172.85 163.23 160.96 166.67 178.81 194.15 208.56 (68)

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5

35.26 35.26 35.26 35.26 35.26 35.26 35.26 35.26 35.26 35.26 35.26 35.26 (69)

Pump and fan gains (Table 5a)

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (70)

Losses e.g. evaporation (Table 5)

‐98.06 ‐98.06 ‐98.06 ‐98.06 ‐98.06 ‐98.06 ‐98.06 ‐98.06 ‐98.06 ‐98.06 ‐98.06 ‐98.06 (71)

Water heating gains (Table 5)

97.92 95.78 91.35 85.32 81.41 75.90 71.22 77.22 79.35 85.59 92.63 95.79 (72)

Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

395.32 393.28 379.91 358.32 336.39 315.24 301.47 307.38 318.44 340.24 365.30 384.11 (73)

6. Solar gains

Access factor
Table 6d

Area
m²

Solar flux
W/m²

g
specific data
or Table 6b

FF
specific data
or Table 6c

Gains
W

North 0.77 x 12.64 x 10.63 x 0.9 x 0.50 x 0.80 = 37.26 (74)

East 0.77 x 8.93 x 19.64 x 0.9 x 0.50 x 0.80 = 48.62 (76)

Solar gains in watts ∑(74)m...(82)m

85.87 166.31 277.61 422.77 541.74 566.83 534.49 441.95 327.63 197.61 106.58 71.04 (83)

Total gains ‐ internal and solar (73)m + (83)m

481.20 559.58 657.52 781.09 878.13 882.07 835.95 749.33 646.07 537.84 471.88 455.15 (84)

7. Mean internal temperature (heating season)

Temperature during heating periods in the living area from Table 9, Th1(˚C) 21.00 (85)

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

Utilisation factor for gains for living area n1,m (see Table 9a)
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1.00 1.00 0.98 0.94 0.81 0.62 0.47 0.54 0.82 0.97 1.00 1.00 (86)

Mean internal temp of living area T1 (steps 3 to 7 in Table 9c)

19.79 19.95 20.23 20.58 20.86 20.97 20.99 20.99 20.89 20.52 20.08 19.75 (87)

Temperature during heating periods in the rest of dwelling from Table 9, Th2(˚C)

19.98 19.98 19.98 19.98 19.98 19.98 19.98 19.98 19.98 19.98 19.98 19.98 (88)

Utilisation factor for gains for rest of dwelling n2,m

1.00 0.99 0.98 0.92 0.76 0.53 0.36 0.42 0.74 0.96 0.99 1.00 (89)

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

18.37 18.60 19.00 19.50 19.85 19.96 19.98 19.97 19.89 19.42 18.79 18.31 (90)

Living area fraction Living area ÷ (4) = 0.36 (91)

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

18.89 19.09 19.44 19.89 20.21 20.33 20.35 20.34 20.26 19.82 19.26 18.83 (92)

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

18.89 19.09 19.44 19.89 20.21 20.33 20.35 20.34 20.26 19.82 19.26 18.83 (93)

8. Space heating requirement

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

Utilisation factor for gains, ƞm

1.00 0.99 0.98 0.92 0.77 0.57 0.40 0.47 0.76 0.96 0.99 1.00 (94)

Useful gains, ƞmGm, W (94)m x (84)m

479.34 554.79 641.27 715.67 678.01 499.00 333.64 349.10 493.39 515.13 468.11 453.80 (95)

Monthly average external temperature from Table U1

4.30 4.90 6.50 8.90 11.70 14.60 16.60 16.40 14.10 10.60 7.10 4.20 (96)

Heat loss rate for mean internal temperature, Lm, W [(39)m x [(93)m ‐ (96)m]

1306.53 1270.70 1159.36 984.66 762.60 513.01 335.55 353.16 551.49 825.37 1088.84 1310.71 (97)

Space heating requirement, kWh/month 0.024 x [(97)m ‐ (95)m] x (41)m

615.43 481.09 385.45 193.67 62.94 0.00 0.00 0.00 0.00 230.82 446.92 637.54

∑(98)1...5, 10...12 = 3053.87 (98)

Space heating requirement kWh/m²/year (98) ÷ (4) 38.46 (99)

9b. Energy requirements - community heating scheme

Fraction of space heat from secondary/supplementary system (table 11) '0' if none 0.00 (301)

Fraction of space heat from community system 1 ‐ (301) = 1.00 (302)

Fraction of community heat from boilers 1.00 (303a)

Fraction of total space heat from community boilers (302) x (303a) =  1.00 (304a)

Factor for control and charging method (Table 4c(3)) for community space heating 1.00 (305)

Factor for charging method (Table 4c(3)) for community water heating 1.00 (305a)

Distribution loss factor (Table 12c) for community heating system 1.05 (306)

Space heating

Annual space heating requirement 3053.87 (98)

Space heat from boilers (98) x (304a) x (305) x (306) =  3206.56 (307a)

Water heating

Annual water heating requirement 1788.55 (64)

Water heat from boilers (64) x (303a) x (305a) x (306) =  1877.97 (310a)

Electricity used for heat distribution 0.01 × [(307a)…(307e) + (310a)…(310e)] =  50.85 (313)
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Electricity for pumps, fans and electric keep‐hot (Table 4f)

mechanical ventilation fans ‐ balanced, extract or positive input from outside 72.53 (330a)

Total electricity for the above, kWh/year 72.53 (331)

Electricity for lighting (Appendix L) 343.51 (332)

Total delivered energy for all uses (307) + (309) + (310) + (312) + (315) + (331) + (332)...(337b) = 5500.58 (338)

10b. Fuel costs - community heating scheme

Fuel
kWh/year

Fuel price Fuel
cost £/year

Space heating from boilers 3206.56 4.24 135.96 (340a)x x 0.01 =

Water heating from boilers 1877.97 4.24 79.63 (342a)x x 0.01 =

Pumps and fans 72.53 13.19 9.57 (349)x x 0.01 =

Electricity for lighting 343.51 13.19 45.31 (350)x x 0.01 =

Additional standing charges 120.00 (351)

Total energy cost (340a)...(342e) + (345)...(354) = 390.46 (355)

11b. SAP rating - community heating scheme

Energy cost deflator (Table 12) 0.42 (356)

Energy cost factor (ECF) 1.32 (357)

SAP value 81.61

SAP rating (section 13) 82 (358)

SAP band B

12b. CO₂ emissions - community heating scheme

Energy
kWh/year

Emission factor Emissions
(kg/year)

Emissions from other sources (space heating)

Efficiency of boilers 95.00 (367a)

[(307a)+(310a)] x 100 ÷ (367a) = CO2 emissions from boilers 5352.14 0.216 1156.06 (367)x =

Electrical energy for community heat distribution 50.85 0.519 26.39 (372)x =

Total CO2 associated with community systems 1182.45 (373)

Total CO2 associated with space and water heating 1182.45 (376)

Pumps and fans 72.53 0.519 37.65 (378)x =

Electricity for lighting 343.51 0.519 178.28 (379)x =

Total CO₂, kg/year (376)..(382) = 1398.38 (383)

Dwelling CO₂ emission rate (383) ÷ (4) = 17.61 (384)

EI value 84.94

EI rating (section 14) 85 (385)

EI band B

13b. Primary energy - community heating scheme

Energy
kWh/year

Primary factor Primary energy
(kWh/year)

Primary energy from other sources (space heating)

Efficiency of boilers 95.00 (367a)

[(307a)+(310a)] x 100 ÷ (367a) = Primary energy from boilers 5352.14 1.22 6529.61 (367)x =

Electrical energy for community heat distribution 50.85 3.07 156.10 (372)x =

Total primary energy associated with community systems 6685.71 (373)

Total primary energy associated with space and water heating 6685.71 (376)

Pumps and fans 72.53 3.07 222.68 (378)x =
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Electricity for lighting 343.51 3.07 1054.58 (379)x =

Primary energy kWh/year  7962.97 (383)

Dwelling primary energy rate kWh/m2/year 100.29 (384)
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This design submission has been carried out using Approved SAP software. It has been prepared from plans and specifications and may not reflect the
property as constructed.

Assessor name Mr Simon Gowing Assessor number 9641

Client Last modified 11/07/2017

Address E102 Udney Park Road, Teddington, TW11

1. Overall dwelling dimensions

Area (m²) Average storey
height (m)

Volume (m³)

Lowest occupied 79.40 (1a) x 2.40 (2a) = 190.56 (3a)

Total floor area (1a) + (1b) + (1c) + (1d)...(1n) = 79.40 (4)

Dwelling volume (3a) + (3b) + (3c) + (3d)...(3n) = 190.56 (5)

2. Ventilation rate

m³ per hour

Number of chimneys 0 x 40 = 0 (6a)

Number of open flues 0 x 20 = 0 (6b)

Number of intermittent fans 0 x 10 = 0 (7a)

Number of passive vents 0 x 10 = 0 (7b)

Number of flueless gas fires 0 x 40 = 0 (7c)

Air changes per
hour

Infiltration due to chimneys, flues, fans, PSVs (6a) + (6b) + (7a) + (7b) + (7c) = 0 ÷ (5) = 0.00 (8)

If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area 5.00 (17)

If based on air permeability value, then (18) = [(17) ÷ 20] + (8), otherwise (18) = (16) 0.25 (18)

Number of sides on which the dwelling is sheltered 3 (19)

Shelter factor 1 ‐ [0.075 x (19)] = 0.78 (20)

Infiltration rate incorporating shelter factor (18) x (20) = 0.19 (21)

Infiltration rate modified for monthly wind speed:

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

Monthly average wind speed from Table U2

5.10 5.00 4.90 4.40 4.30 3.80 3.80 3.70 4.00 4.30 4.50 4.70 (22)

Wind factor (22)m ÷ 4

1.28 1.25 1.23 1.10 1.08 0.95 0.95 0.93 1.00 1.08 1.13 1.18 (22a)

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

0.25 0.24 0.24 0.21 0.21 0.18 0.18 0.18 0.19 0.21 0.22 0.23 (22b)

Calculate effective air change rate for the applicable case:

If mechanical ventilation: air change rate through system 0.50 (23a)

If balanced with heat recovery: efficiency in % allowing for in‐use factor from Table 4h N/A (23c)

c) whole house extract ventilation or positive input ventilation from outside

0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 (24c)

Effective air change rate ‐ enter (24a) or (24b) or (24c) or (24d) in (25)

0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 (25)
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3. Heat losses and heat loss parameter

Element Gross
area, m²

Openings
m²

Net area
A, m²

U-value
W/m²K

A x U W/K κ-value,
kJ/m².K

A x κ,
kJ/K

Window 21.57 x 1.33 = 28.60 (27)

External wall 31.25 x 0.16 = 5.00 (29a)

Party wall 32.89 x 0.00 = 0.00 (32)

Total area of external elements ∑A, m² 52.82 (31)

Fabric heat loss, W/K = ∑(A × U) (26)...(30) + (32) = 33.60 (33)

Heat capacity Cm = ∑(A x κ) (28)...(30) + (32) + (32a)...(32e) = N/A (34)

Thermal mass parameter (TMP) in kJ/m²K 250.00 (35)

Thermal bridges: ∑(L x Ψ) calculated using Appendix K 7.02 (36)

Total fabric heat loss (33) + (36) = 40.61 (37)

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

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

31.44 31.44 31.44 31.44 31.44 31.44 31.44 31.44 31.44 31.44 31.44 31.44 (38)

Heat transfer coefficient, W/K (37)m + (38)m

72.05 72.05 72.05 72.05 72.05 72.05 72.05 72.05 72.05 72.05 72.05 72.05

Average = ∑(39)1...12/12 = 72.05 (39)

Heat loss parameter (HLP), W/m²K (39)m ÷ (4)

0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91

Average = ∑(40)1...12/12 = 0.91 (40)

Number of days in month (Table 1a)

31.00 28.00 31.00 30.00 31.00 30.00 31.00 31.00 30.00 31.00 30.00 31.00 (40)

4. Water heating energy requirement

Assumed occupancy, N 2.45 (42)

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 92.42 (43)

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

Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

101.66 97.97 94.27 90.57 86.88 83.18 83.18 86.88 90.57 94.27 97.97 101.66

∑(44)1...12 = 1109.04 (44)

Energy content of hot water used = 4.18 x Vd,m x nm x Tm/3600 kWh/month (see Tables 1b, 1c 1d)

150.76 131.86 136.07 118.62 113.82 98.22 91.02 104.44 105.69 123.17 134.45 146.01

∑(45)1...12 = 1454.13 (45)

Distribution loss 0.15 x (45)m

22.61 19.78 20.41 17.79 17.07 14.73 13.65 15.67 15.85 18.48 20.17 21.90 (46)

Storage volume (litres) including any solar or WWHRS storage within same vessel 2.00 (47)

Water storage loss:

b) Manufacturer's declared loss factor is not known

Hot water storage loss factor from Table 2 (kWh/litre/day) 0.02 (51)

Volume factor from Table 2a 3.91 (52)

Temperature factor from Table 2b 1.00 (53)

Energy lost from water storage (kWh/day)  (47) x (51) x (52) x (53) 0.17 (54)

Enter (50) or (54) in (55) 0.17 (55)

Water storage loss calculated for each month (55) x (41)m

5.14 4.64 5.14 4.97 5.14 4.97 5.14 5.14 4.97 5.14 4.97 5.14 (56)

If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) ‐ Vs] ÷ (47), else (56)

5.14 4.64 5.14 4.97 5.14 4.97 5.14 5.14 4.97 5.14 4.97 5.14 (57)
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Primary circuit loss for each month from Table 3

23.26 21.01 23.26 22.51 23.26 22.51 23.26 23.26 22.51 23.26 22.51 23.26 (59)

Combi loss for each month from Table 3a, 3b or 3c

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (61)

Total heat required for water heating calculated for each month 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m

179.16 157.51 164.47 146.11 142.23 125.71 119.42 132.84 133.18 151.57 161.94 174.41 (62)

Solar DHW input calculated using Appendix G or Appendix H

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (63)

Output from water heater for each month (kWh/month) (62)m + (63)m

179.16 157.51 164.47 146.11 142.23 125.71 119.42 132.84 133.18 151.57 161.94 174.41

∑(64)1...12 = 1788.55 (64)

Heat gains from water heating (kWh/month) 0.25 × [0.85 × (45)m + (61)m] + 0.8 × [(46)m + (57)m + (59)m]

72.85 64.37 67.96 61.43 60.57 54.65 52.98 57.45 57.13 63.68 66.69 71.27 (65)

5. Internal gains

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

Metabolic gains (Table 5)

122.57 122.57 122.57 122.57 122.57 122.57 122.57 122.57 122.57 122.57 122.57 122.57 (66)

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

19.45 17.28 14.05 10.64 7.95 6.71 7.25 9.43 12.65 16.07 18.75 19.99 (67)

Appliance gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

218.18 220.45 214.74 202.59 187.26 172.85 163.23 160.96 166.67 178.81 194.15 208.56 (68)

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5

35.26 35.26 35.26 35.26 35.26 35.26 35.26 35.26 35.26 35.26 35.26 35.26 (69)

Pump and fan gains (Table 5a)

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (70)

Losses e.g. evaporation (Table 5)

‐98.06 ‐98.06 ‐98.06 ‐98.06 ‐98.06 ‐98.06 ‐98.06 ‐98.06 ‐98.06 ‐98.06 ‐98.06 ‐98.06 (71)

Water heating gains (Table 5)

97.92 95.78 91.35 85.32 81.41 75.90 71.22 77.22 79.35 85.59 92.63 95.79 (72)

Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

395.32 393.28 379.91 358.32 336.39 315.24 301.47 307.38 318.44 340.24 365.30 384.11 (73)

6. Solar gains

Access factor
Table 6d

Area
m²

Solar flux
W/m²

g
specific data
or Table 6b

FF
specific data
or Table 6c

Gains
W

North 0.77 x 12.64 x 10.63 x 0.9 x 0.50 x 0.80 = 37.26 (74)

East 0.77 x 8.93 x 19.64 x 0.9 x 0.50 x 0.80 = 48.62 (76)

Solar gains in watts ∑(74)m...(82)m

85.87 166.31 277.61 422.77 541.74 566.83 534.49 441.95 327.63 197.61 106.58 71.04 (83)

Total gains ‐ internal and solar (73)m + (83)m

481.20 559.58 657.52 781.09 878.13 882.07 835.95 749.33 646.07 537.84 471.88 455.15 (84)

7. Mean internal temperature (heating season)

Temperature during heating periods in the living area from Table 9, Th1(˚C) 21.00 (85)

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

Utilisation factor for gains for living area n1,m (see Table 9a)

1.00 0.99 0.98 0.90 0.72 0.52 0.38 0.44 0.73 0.96 0.99 1.00 (86)

URN: Plot A ‐ MID version 3
NHER Plan Assessor version 6.2.3

SAP version 9.92Page 4

DR
AF
T

Mean internal temp of living area T1 (steps 3 to 7 in Table 9c)

20.11 20.25 20.50 20.79 20.96 20.99 21.00 21.00 20.97 20.71 20.34 20.06 (87)

Temperature during heating periods in the rest of dwelling from Table 9, Th2(˚C)

20.16 20.16 20.16 20.16 20.16 20.16 20.16 20.16 20.16 20.16 20.16 20.16 (88)

Utilisation factor for gains for rest of dwelling n2,m

1.00 0.99 0.97 0.88 0.67 0.45 0.31 0.36 0.65 0.94 0.99 1.00 (89)

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

18.96 19.17 19.53 19.93 20.12 20.16 20.16 20.16 20.14 19.83 19.30 18.90 (90)

Living area fraction Living area ÷ (4) = 0.36 (91)

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

19.38 19.57 19.89 20.24 20.43 20.46 20.47 20.47 20.44 20.15 19.68 19.32 (92)

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

19.38 19.57 19.89 20.24 20.43 20.46 20.47 20.47 20.44 20.15 19.68 19.32 (93)

8. Space heating requirement

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

Utilisation factor for gains, ƞm

1.00 0.99 0.97 0.88 0.69 0.48 0.33 0.39 0.68 0.94 0.99 1.00 (94)

Useful gains, ƞmGm, W (94)m x (84)m

479.33 554.08 635.89 685.72 603.05 419.93 278.33 292.34 439.06 506.24 467.63 453.86 (95)

Monthly average external temperature from Table U1

4.30 4.90 6.50 8.90 11.70 14.60 16.60 16.40 14.10 10.60 7.10 4.20 (96)

Heat loss rate for mean internal temperature, Lm, W [(39)m x [(93)m ‐ (96)m]

1086.30 1056.79 964.49 817.34 628.68 422.40 278.55 292.92 456.68 688.16 906.56 1089.71 (97)

Space heating requirement, kWh/month 0.024 x [(97)m ‐ (95)m] x (41)m

451.59 337.82 244.47 94.76 19.07 0.00 0.00 0.00 0.00 135.35 316.03 473.07

∑(98)1...5, 10...12 = 2072.17 (98)

Space heating requirement kWh/m²/year (98) ÷ (4) 26.10 (99)

9b. Energy requirements - community heating scheme

Fraction of space heat from secondary/supplementary system (table 11) '0' if none 0.00 (301)

Fraction of space heat from community system 1 ‐ (301) = 1.00 (302)

Fraction of community heat from boilers 1.00 (303a)

Fraction of total space heat from community boilers (302) x (303a) =  1.00 (304a)

Factor for control and charging method (Table 4c(3)) for community space heating 1.00 (305)

Factor for charging method (Table 4c(3)) for community water heating 1.00 (305a)

Distribution loss factor (Table 12c) for community heating system 1.05 (306)

Space heating

Annual space heating requirement 2072.17 (98)

Space heat from boilers (98) x (304a) x (305) x (306) =  2175.78 (307a)

Water heating

Annual water heating requirement 1788.55 (64)

Water heat from boilers (64) x (303a) x (305a) x (306) =  1877.97 (310a)

Electricity used for heat distribution 0.01 × [(307a)…(307e) + (310a)…(310e)] =  40.54 (313)

Electricity for pumps, fans and electric keep‐hot (Table 4f)
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mechanical ventilation fans ‐ balanced, extract or positive input from outside 72.53 (330a)

Total electricity for the above, kWh/year 72.53 (331)

Electricity for lighting (Appendix L) 343.51 (332)

Total delivered energy for all uses (307) + (309) + (310) + (312) + (315) + (331) + (332)...(337b) = 4469.80 (338)

10b. Fuel costs - community heating scheme

Fuel
kWh/year

Fuel price Fuel
cost £/year

Space heating from boilers 2175.78 4.24 92.25 (340a)x x 0.01 =

Water heating from boilers 1877.97 4.24 79.63 (342a)x x 0.01 =

Pumps and fans 72.53 13.19 9.57 (349)x x 0.01 =

Electricity for lighting 343.51 13.19 45.31 (350)x x 0.01 =

Additional standing charges 120.00 (351)

Total energy cost (340a)...(342e) + (345)...(354) = 346.76 (355)

11b. SAP rating - community heating scheme

Energy cost deflator (Table 12) 0.42 (356)

Energy cost factor (ECF) 1.17 (357)

SAP value 83.67

SAP rating (section 13) 84 (358)

SAP band B

12b. CO₂ emissions - community heating scheme

Energy
kWh/year

Emission factor Emissions
(kg/year)

Emissions from other sources (space heating)

Efficiency of boilers 95.00 (367a)

[(307a)+(310a)] x 100 ÷ (367a) = CO2 emissions from boilers 4267.10 0.216 921.69 (367)x =

Electrical energy for community heat distribution 40.54 0.519 21.04 (372)x =

Total CO2 associated with community systems 942.73 (373)

Total CO2 associated with space and water heating 942.73 (376)

Pumps and fans 72.53 0.519 37.65 (378)x =

Electricity for lighting 343.51 0.519 178.28 (379)x =

Total CO₂, kg/year (376)..(382) = 1158.66 (383)

Dwelling CO₂ emission rate (383) ÷ (4) = 14.59 (384)

EI value 87.52

EI rating (section 14) 88 (385)

EI band B

13b. Primary energy - community heating scheme

Energy
kWh/year

Primary factor Primary energy
(kWh/year)

Primary energy from other sources (space heating)

Efficiency of boilers 95.00 (367a)

[(307a)+(310a)] x 100 ÷ (367a) = Primary energy from boilers 4267.10 1.22 5205.87 (367)x =

Electrical energy for community heat distribution 40.54 3.07 124.45 (372)x =

Total primary energy associated with community systems 5330.32 (373)

Total primary energy associated with space and water heating 5330.32 (376)

Pumps and fans 72.53 3.07 222.68 (378)x =

Electricity for lighting 343.51 3.07 1054.58 (379)x =
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Primary energy kWh/year  6607.58 (383)

Dwelling primary energy rate kWh/m2/year 83.22 (384)
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This design submission has been carried out using Approved SAP software. It has been prepared from plans and specifications and may not reflect the
property as constructed.

Assessor name Mr Simon Gowing Assessor number 9641

Client Last modified 11/07/2017

Address E301 Udney Park Road, Teddington, TW11

1. Overall dwelling dimensions

Area (m²) Average storey
height (m)

Volume (m³)

Lowest occupied 96.47 (1a) x 2.40 (2a) = 231.53 (3a)

Total floor area (1a) + (1b) + (1c) + (1d)...(1n) = 96.47 (4)

Dwelling volume (3a) + (3b) + (3c) + (3d)...(3n) = 231.53 (5)

2. Ventilation rate

m³ per hour

Number of chimneys 0 x 40 = 0 (6a)

Number of open flues 0 x 20 = 0 (6b)

Number of intermittent fans 0 x 10 = 0 (7a)

Number of passive vents 0 x 10 = 0 (7b)

Number of flueless gas fires 0 x 40 = 0 (7c)

Air changes per
hour

Infiltration due to chimneys, flues, fans, PSVs (6a) + (6b) + (7a) + (7b) + (7c) = 0 ÷ (5) = 0.00 (8)

If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area 5.00 (17)

If based on air permeability value, then (18) = [(17) ÷ 20] + (8), otherwise (18) = (16) 0.25 (18)

Number of sides on which the dwelling is sheltered 3 (19)

Shelter factor 1 ‐ [0.075 x (19)] = 0.78 (20)

Infiltration rate incorporating shelter factor (18) x (20) = 0.19 (21)

Infiltration rate modified for monthly wind speed:

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

Monthly average wind speed from Table U2

5.10 5.00 4.90 4.40 4.30 3.80 3.80 3.70 4.00 4.30 4.50 4.70 (22)

Wind factor (22)m ÷ 4

1.28 1.25 1.23 1.10 1.08 0.95 0.95 0.93 1.00 1.08 1.13 1.18 (22a)

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

0.25 0.24 0.24 0.21 0.21 0.18 0.18 0.18 0.19 0.21 0.22 0.23 (22b)

Calculate effective air change rate for the applicable case:

If mechanical ventilation: air change rate through system 0.50 (23a)

If balanced with heat recovery: efficiency in % allowing for in‐use factor from Table 4h N/A (23c)

c) whole house extract ventilation or positive input ventilation from outside

0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 (24c)

Effective air change rate ‐ enter (24a) or (24b) or (24c) or (24d) in (25)

0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 (25)
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3. Heat losses and heat loss parameter

Element Gross
area, m²

Openings
m²

Net area
A, m²

U-value
W/m²K

A x U W/K κ-value,
kJ/m².K

A x κ,
kJ/K

Window 23.93 x 1.33 = 31.73 (27)

External wall 56.09 x 0.18 = 10.10 (29a)

Party wall 45.24 x 0.00 = 0.00 (32)

Roof 96.47 x 0.15 = 14.47 (30)

Total area of external elements ∑A, m² 176.49 (31)

Fabric heat loss, W/K = ∑(A × U) (26)...(30) + (32) = 56.29 (33)

Heat capacity Cm = ∑(A x κ) (28)...(30) + (32) + (32a)...(32e) = N/A (34)

Thermal mass parameter (TMP) in kJ/m²K 250.00 (35)

Thermal bridges: ∑(L x Ψ) calculated using Appendix K 23.86 (36)

Total fabric heat loss (33) + (36) = 80.16 (37)

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

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

38.20 38.20 38.20 38.20 38.20 38.20 38.20 38.20 38.20 38.20 38.20 38.20 (38)

Heat transfer coefficient, W/K (37)m + (38)m

118.36 118.36 118.36 118.36 118.36 118.36 118.36 118.36 118.36 118.36 118.36 118.36

Average = ∑(39)1...12/12 = 118.36 (39)

Heat loss parameter (HLP), W/m²K (39)m ÷ (4)

1.23 1.23 1.23 1.23 1.23 1.23 1.23 1.23 1.23 1.23 1.23 1.23

Average = ∑(40)1...12/12 = 1.23 (40)

Number of days in month (Table 1a)

31.00 28.00 31.00 30.00 31.00 30.00 31.00 31.00 30.00 31.00 30.00 31.00 (40)

4. Water heating energy requirement

Assumed occupancy, N 2.70 (42)

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 98.43 (43)

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

Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

108.27 104.33 100.40 96.46 92.52 88.59 88.59 92.52 96.46 100.40 104.33 108.27

∑(44)1...12 = 1181.14 (44)

Energy content of hot water used = 4.18 x Vd,m x nm x Tm/3600 kWh/month (see Tables 1b, 1c 1d)

160.56 140.43 144.91 126.34 121.22 104.61 96.93 111.23 112.56 131.18 143.19 155.50

∑(45)1...12 = 1548.66 (45)

Distribution loss 0.15 x (45)m

24.08 21.06 21.74 18.95 18.18 15.69 14.54 16.68 16.88 19.68 21.48 23.32 (46)

Storage volume (litres) including any solar or WWHRS storage within same vessel 2.00 (47)

Water storage loss:

b) Manufacturer's declared loss factor is not known

Hot water storage loss factor from Table 2 (kWh/litre/day) 0.02 (51)

Volume factor from Table 2a 3.91 (52)

Temperature factor from Table 2b 1.00 (53)

Energy lost from water storage (kWh/day)  (47) x (51) x (52) x (53) 0.17 (54)

Enter (50) or (54) in (55) 0.17 (55)

Water storage loss calculated for each month (55) x (41)m

5.14 4.64 5.14 4.97 5.14 4.97 5.14 5.14 4.97 5.14 4.97 5.14 (56)

If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) ‐ Vs] ÷ (47), else (56)
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5.14 4.64 5.14 4.97 5.14 4.97 5.14 5.14 4.97 5.14 4.97 5.14 (57)

Primary circuit loss for each month from Table 3

23.26 21.01 23.26 22.51 23.26 22.51 23.26 23.26 22.51 23.26 22.51 23.26 (59)

Combi loss for each month from Table 3a, 3b or 3c

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (61)

Total heat required for water heating calculated for each month 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m

188.97 166.08 173.31 153.82 149.63 132.09 125.34 139.63 140.05 159.58 170.68 183.90 (62)

Solar DHW input calculated using Appendix G or Appendix H

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (63)

Output from water heater for each month (kWh/month) (62)m + (63)m

188.97 166.08 173.31 153.82 149.63 132.09 125.34 139.63 140.05 159.58 170.68 183.90

∑(64)1...12 = 1883.08 (64)

Heat gains from water heating (kWh/month) 0.25 × [0.85 × (45)m + (61)m] + 0.8 × [(46)m + (57)m + (59)m]

76.11 67.22 70.90 64.00 63.03 56.77 54.95 59.71 59.42 66.34 69.60 74.42 (65)

5. Internal gains

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

Metabolic gains (Table 5)

135.22 135.22 135.22 135.22 135.22 135.22 135.22 135.22 135.22 135.22 135.22 135.22 (66)

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

22.33 19.83 16.13 12.21 9.13 7.71 8.33 10.82 14.53 18.45 21.53 22.95 (67)

Appliance gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

250.49 253.09 246.54 232.60 214.99 198.45 187.40 184.80 191.35 205.29 222.90 239.44 (68)

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5

36.52 36.52 36.52 36.52 36.52 36.52 36.52 36.52 36.52 36.52 36.52 36.52 (69)

Pump and fan gains (Table 5a)

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (70)

Losses e.g. evaporation (Table 5)

‐108.17 ‐108.17 ‐108.17 ‐108.17 ‐108.17 ‐108.17 ‐108.17 ‐108.17 ‐108.17 ‐108.17 ‐108.17 ‐108.17 (71)

Water heating gains (Table 5)

102.30 100.02 95.30 88.88 84.72 78.85 73.86 80.25 82.52 89.17 96.67 100.03 (72)

Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

438.69 436.51 421.54 397.26 372.40 348.57 333.15 339.44 351.96 376.47 404.66 425.99 (73)

6. Solar gains

Access factor
Table 6d

Area
m²

Solar flux
W/m²

g
specific data
or Table 6b

FF
specific data
or Table 6c

Gains
W

North 0.77 x 4.97 x 10.63 x 0.9 x 0.50 x 0.80 = 14.65 (74)

East 0.77 x 13.99 x 19.64 x 0.9 x 0.50 x 0.80 = 76.17 (76)

West 0.77 x 4.97 x 19.64 x 0.9 x 0.50 x 0.80 = 27.06 (80)

Solar gains in watts ∑(74)m...(82)m

117.87 229.92 380.12 561.41 697.32 718.65 682.16 579.21 443.96 272.93 146.78 97.10 (83)

Total gains ‐ internal and solar (73)m + (83)m

556.56 666.44 801.66 958.67 1069.72 1067.22 1015.31 918.65 795.92 649.40 551.44 523.09 (84)

7. Mean internal temperature (heating season)

Temperature during heating periods in the living area from Table 9, Th1(˚C) 21.00 (85)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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Utilisation factor for gains for living area n1,m (see Table 9a)

1.00 1.00 0.99 0.95 0.84 0.66 0.50 0.57 0.84 0.98 1.00 1.00 (86)

Mean internal temp of living area T1 (steps 3 to 7 in Table 9c)

19.64 19.81 20.11 20.50 20.80 20.95 20.99 20.98 20.86 20.43 19.95 19.59 (87)

Temperature during heating periods in the rest of dwelling from Table 9, Th2(˚C)

19.90 19.90 19.90 19.90 19.90 19.90 19.90 19.90 19.90 19.90 19.90 19.90 (88)

Utilisation factor for gains for rest of dwelling n2,m

1.00 0.99 0.98 0.93 0.78 0.57 0.38 0.45 0.76 0.97 0.99 1.00 (89)

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

18.08 18.33 18.77 19.32 19.71 19.87 19.90 19.89 19.78 19.23 18.54 18.02 (90)

Living area fraction Living area ÷ (4) = 0.31 (91)

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

18.57 18.79 19.19 19.68 20.05 20.21 20.24 20.23 20.12 19.61 18.98 18.51 (92)

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

18.57 18.79 19.19 19.68 20.05 20.21 20.24 20.23 20.12 19.61 18.98 18.51 (93)

8. Space heating requirement

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

Utilisation factor for gains, ƞm

1.00 0.99 0.98 0.92 0.79 0.60 0.42 0.48 0.78 0.96 0.99 1.00 (94)

Useful gains, ƞmGm, W (94)m x (84)m

554.69 661.09 782.48 883.39 847.99 635.80 426.24 445.43 619.22 624.12 547.57 521.76 (95)

Monthly average external temperature from Table U1

4.30 4.90 6.50 8.90 11.70 14.60 16.60 16.40 14.10 10.60 7.10 4.20 (96)

Heat loss rate for mean internal temperature, Lm, W [(39)m x [(93)m ‐ (96)m]

1688.66 1644.41 1502.07 1276.41 988.73 663.56 430.39 453.47 712.35 1065.82 1405.98 1693.76 (97)

Space heating requirement, kWh/month 0.024 x [(97)m ‐ (95)m] x (41)m

843.68 660.79 535.37 282.97 104.71 0.00 0.00 0.00 0.00 328.63 618.05 871.97

∑(98)1...5, 10...12 = 4246.16 (98)

Space heating requirement kWh/m²/year (98) ÷ (4) 44.02 (99)

9b. Energy requirements - community heating scheme

Fraction of space heat from secondary/supplementary system (table 11) '0' if none 0.00 (301)

Fraction of space heat from community system 1 ‐ (301) = 1.00 (302)

Fraction of community heat from boilers 1.00 (303a)

Fraction of total space heat from community boilers (302) x (303a) =  1.00 (304a)

Factor for control and charging method (Table 4c(3)) for community space heating 1.00 (305)

Factor for charging method (Table 4c(3)) for community water heating 1.00 (305a)

Distribution loss factor (Table 12c) for community heating system 1.05 (306)

Space heating

Annual space heating requirement 4246.16 (98)

Space heat from boilers (98) x (304a) x (305) x (306) =  4458.47 (307a)

Water heating

Annual water heating requirement 1883.08 (64)

Water heat from boilers (64) x (303a) x (305a) x (306) =  1977.23 (310a)

Electricity used for heat distribution 0.01 × [(307a)…(307e) + (310a)…(310e)] =  64.36 (313)
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Electricity for pumps, fans and electric keep‐hot (Table 4f)

mechanical ventilation fans ‐ balanced, extract or positive input from outside 66.10 (330a)

Total electricity for the above, kWh/year 66.10 (331)

Electricity for lighting (Appendix L) 394.38 (332)

Total delivered energy for all uses (307) + (309) + (310) + (312) + (315) + (331) + (332)...(337b) = 6896.18 (338)

10b. Fuel costs - community heating scheme

Fuel
kWh/year

Fuel price Fuel
cost £/year

Space heating from boilers 4458.47 4.24 189.04 (340a)x x 0.01 =

Water heating from boilers 1977.23 4.24 83.83 (342a)x x 0.01 =

Pumps and fans 66.10 13.19 8.72 (349)x x 0.01 =

Electricity for lighting 394.38 13.19 52.02 (350)x x 0.01 =

Additional standing charges 120.00 (351)

Total energy cost (340a)...(342e) + (345)...(354) = 453.61 (355)

11b. SAP rating - community heating scheme

Energy cost deflator (Table 12) 0.42 (356)

Energy cost factor (ECF) 1.35 (357)

SAP value 81.21

SAP rating (section 13) 81 (358)

SAP band B

12b. CO₂ emissions - community heating scheme

Energy
kWh/year

Emission factor Emissions
(kg/year)

Emissions from other sources (space heating)

Efficiency of boilers 95.00 (367a)

[(307a)+(310a)] x 100 ÷ (367a) = CO2 emissions from boilers 6774.43 0.216 1463.28 (367)x =

Electrical energy for community heat distribution 64.36 0.519 33.40 (372)x =

Total CO2 associated with community systems 1496.68 (373)

Total CO2 associated with space and water heating 1496.68 (376)

Pumps and fans 66.10 0.519 34.30 (378)x =

Electricity for lighting 394.38 0.519 204.68 (379)x =

Total CO₂, kg/year (376)..(382) = 1735.67 (383)

Dwelling CO₂ emission rate (383) ÷ (4) = 17.99 (384)

EI value 83.56

EI rating (section 14) 84 (385)

EI band B

13b. Primary energy - community heating scheme

Energy
kWh/year

Primary factor Primary energy
(kWh/year)

Primary energy from other sources (space heating)

Efficiency of boilers 95.00 (367a)

[(307a)+(310a)] x 100 ÷ (367a) = Primary energy from boilers 6774.43 1.22 8264.80 (367)x =

Electrical energy for community heat distribution 64.36 3.07 197.58 (372)x =

Total primary energy associated with community systems 8462.38 (373)

Total primary energy associated with space and water heating 8462.38 (376)
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Pumps and fans 66.10 3.07 202.92 (378)x =

Electricity for lighting 394.38 3.07 1210.75 (379)x =

Primary energy kWh/year  9876.04 (383)

Dwelling primary energy rate kWh/m2/year 102.37 (384)
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This design submission has been carried out using Approved SAP software. It has been prepared from plans and specifications and may not reflect the
property as constructed.

Assessor name Mr Simon Gowing Assessor number 9641

Client Last modified 13/06/2017

Address B Udney Park Road, Teddington, TW11

1. Overall dwelling dimensions

Area (m²) Average storey
height (m)

Volume (m³)

Lowest occupied 44.19 (1a) x 3.32 (2a) = 146.71 (3a)

+1 76.24 (1b) x 2.04 (2b) = 155.53 (3b)

Total floor area (1a) + (1b) + (1c) + (1d)...(1n) = 120.43 (4)

Dwelling volume (3a) + (3b) + (3c) + (3d)...(3n) = 302.24 (5)

2. Ventilation rate

m³ per hour

Number of chimneys 0 x 40 = 0 (6a)

Number of open flues 0 x 20 = 0 (6b)

Number of intermittent fans 3 x 10 = 30 (7a)

Number of passive vents 0 x 10 = 0 (7b)

Number of flueless gas fires 0 x 40 = 0 (7c)

Air changes per
hour

Infiltration due to chimneys, flues, fans, PSVs (6a) + (6b) + (7a) + (7b) + (7c) = 30 ÷ (5) = 0.10 (8)

If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area 10.00 (17)

If based on air permeability value, then (18) = [(17) ÷ 20] + (8), otherwise (18) = (16) 0.60 (18)

Number of sides on which the dwelling is sheltered 3 (19)

Shelter factor 1 ‐ [0.075 x (19)] = 0.78 (20)

Infiltration rate incorporating shelter factor (18) x (20) = 0.46 (21)

Infiltration rate modified for monthly wind speed:

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

Monthly average wind speed from Table U2

5.10 5.00 4.90 4.40 4.30 3.80 3.80 3.70 4.00 4.30 4.50 4.70 (22)

Wind factor (22)m ÷ 4

1.28 1.25 1.23 1.10 1.08 0.95 0.95 0.93 1.00 1.08 1.13 1.18 (22a)

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

0.59 0.58 0.57 0.51 0.50 0.44 0.44 0.43 0.46 0.50 0.52 0.55 (22b)

Calculate effective air change rate for the applicable case:

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

If balanced with heat recovery: efficiency in % allowing for in‐use factor from Table 4h N/A (23c)

d) natural ventilation or whole house positive input ventilation from loft

0.68 0.67 0.66 0.63 0.62 0.60 0.60 0.59 0.61 0.62 0.64 0.65 (24d)

Effective air change rate ‐ enter (24a) or (24b) or (24c) or (24d) in (25)
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0.68 0.67 0.66 0.63 0.62 0.60 0.60 0.59 0.61 0.62 0.64 0.65 (25)

3. Heat losses and heat loss parameter

Element Gross
area, m²

Openings
m²

Net area
A, m²

U-value
W/m²K

A x U W/K κ-value,
kJ/m².K

A x κ,
kJ/K

Door 2.52 x 1.40 = 3.53 (26)

Window 15.50 x 4.03 = 62.42 (27)

Door 2.00 x 3.00 = 6.00 (26)

Ground floor 44.19 x 1.20 = 53.03 (28a)

External wall 67.35 x 2.10 = 141.44 (29a)

External wall 0.47 x 1.17 = 0.55 (29a)

External wall 6.85 x 1.00 = 6.85 (29a)

Roof 130.73 x 2.30 = 300.68 (30)

Total area of external elements ∑A, m² 269.61 (31)

Fabric heat loss, W/K = ∑(A × U) (26)...(30) + (32) = 574.49 (33)

Heat capacity Cm = ∑(A x κ) (28)...(30) + (32) + (32a)...(32e) = N/A (34)

Thermal mass parameter (TMP) in kJ/m²K 250.00 (35)

Thermal bridges: ∑(L x Ψ) calculated using Appendix K 40.44 (36)

Total fabric heat loss (33) + (36) = 614.93 (37)

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

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

67.36 66.68 66.01 62.88 62.30 59.58 59.58 59.07 60.63 62.30 63.48 64.72 (38)

Heat transfer coefficient, W/K (37)m + (38)m

682.28 681.60 680.94 677.81 677.23 674.50 674.50 674.00 675.55 677.23 678.41 679.65

Average = ∑(39)1...12/12 = 677.81 (39)

Heat loss parameter (HLP), W/m²K (39)m ÷ (4)

5.67 5.66 5.65 5.63 5.62 5.60 5.60 5.60 5.61 5.62 5.63 5.64

Average = ∑(40)1...12/12 = 5.63 (40)

Number of days in month (Table 1a)

31.00 28.00 31.00 30.00 31.00 30.00 31.00 31.00 30.00 31.00 30.00 31.00 (40)

4. Water heating energy requirement

Assumed occupancy, N 2.86 (42)

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 102.24 (43)

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

Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

112.47 108.38 104.29 100.20 96.11 92.02 92.02 96.11 100.20 104.29 108.38 112.47

∑(44)1...12 = 1226.91 (44)

Energy content of hot water used = 4.18 x Vd,m x nm x Tm/3600 kWh/month (see Tables 1b, 1c 1d)

166.79 145.87 150.53 131.23 125.92 108.66 100.69 115.54 116.92 136.26 148.74 161.52

∑(45)1...12 = 1608.68 (45)

Distribution loss 0.15 x (45)m

25.02 21.88 22.58 19.68 18.89 16.30 15.10 17.33 17.54 20.44 22.31 24.23 (46)

Storage volume (litres) including any solar or WWHRS storage within same vessel 117.00 (47)

Water storage loss:

b) Manufacturer's declared loss factor is not known

Hot water storage loss factor from Table 2 (kWh/litre/day) 0.02 (51)

Volume factor from Table 2a 1.01 (52)

Temperature factor from Table 2b 0.87 (53)
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Energy lost from water storage (kWh/day)  (47) x (51) x (52) x (53) 2.19 (54)

Enter (50) or (54) in (55) 2.19 (55)

Water storage loss calculated for each month (55) x (41)m

67.76 61.20 67.76 65.57 67.76 65.57 67.76 67.76 65.57 67.76 65.57 67.76 (56)

If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) ‐ Vs] ÷ (47), else (56)

67.76 61.20 67.76 65.57 67.76 65.57 67.76 67.76 65.57 67.76 65.57 67.76 (57)

Primary circuit loss for each month from Table 3

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (59)

Combi loss for each month from Table 3a, 3b or 3c

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (61)

Total heat required for water heating calculated for each month 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m

234.55 207.07 218.29 196.81 193.68 174.23 168.45 183.30 182.50 204.02 214.32 229.28 (62)

Solar DHW input calculated using Appendix G or Appendix H

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (63)

Output from water heater for each month (kWh/month) (62)m + (63)m

234.55 207.07 218.29 196.81 193.68 174.23 168.45 183.30 182.50 204.02 214.32 229.28

∑(64)1...12 = 2406.50 (64)

Heat gains from water heating (kWh/month) 0.25 × [0.85 × (45)m + (61)m] + 0.8 × [(46)m + (57)m + (59)m]

109.66 97.46 104.26 96.09 96.08 88.59 87.69 92.63 91.34 99.52 101.92 107.91 (65)

5. Internal gains

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

Metabolic gains (Table 5)

143.25 143.25 143.25 143.25 143.25 143.25 143.25 143.25 143.25 143.25 143.25 143.25 (66)

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

26.41 23.45 19.07 14.44 10.79 9.11 9.85 12.80 17.18 21.81 25.46 27.14 (67)

Appliance gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

285.77 288.74 281.26 265.36 245.27 226.40 213.79 210.83 218.30 234.21 254.29 273.16 (68)

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5

37.32 37.32 37.32 37.32 37.32 37.32 37.32 37.32 37.32 37.32 37.32 37.32 (69)

Pump and fan gains (Table 5a)

10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 (70)

Losses e.g. evaporation (Table 5)

‐114.60 ‐114.60 ‐114.60 ‐114.60 ‐114.60 ‐114.60 ‐114.60 ‐114.60 ‐114.60 ‐114.60 ‐114.60 ‐114.60 (71)

Water heating gains (Table 5)

147.40 145.04 140.13 133.46 129.14 123.04 117.86 124.50 126.86 133.76 141.55 145.05 (72)

Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

535.55 533.20 516.45 489.24 461.18 434.53 417.47 424.10 438.31 465.75 497.27 521.32 (73)

6. Solar gains

Access factor
Table 6d

Area
m²

Solar flux
W/m²

g
specific data
or Table 6b

FF
specific data
or Table 6c

Gains
W

East 0.77 x 7.49 x 19.64 x 0.9 x 0.85 x 0.80 = 69.32 (76)

South 0.77 x 2.41 x 46.75 x 0.9 x 0.85 x 0.80 = 53.10 (78)

North 0.77 x 2.08 x 10.63 x 0.9 x 0.85 x 0.80 = 10.42 (74)

West 0.77 x 3.52 x 19.64 x 0.9 x 0.85 x 0.80 = 32.58 (80)

Solar gains in watts ∑(74)m...(82)m

165.42 306.21 472.90 658.34 790.46 804.61 767.72 668.41 538.21 354.03 202.85 138.37 (83)
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Total gains ‐ internal and solar (73)m + (83)m

700.97 839.42 989.34 1147.57 1251.64 1239.13 1185.19 1092.51 976.52 819.79 700.13 659.69 (84)

7. Mean internal temperature (heating season)

Temperature during heating periods in the living area from Table 9, Th1(˚C) 21.00 (85)

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

Utilisation factor for gains for living area n1,m (see Table 9a)

0.99 0.99 0.99 0.98 0.96 0.92 0.88 0.90 0.95 0.98 0.99 0.99 (86)

Mean internal temp of living area T1 (steps 3 to 7 in Table 9c)

17.45 17.63 18.02 18.59 19.23 19.84 20.24 20.18 19.66 18.86 18.07 17.42 (87)

Temperature during heating periods in the rest of dwelling from Table 9, Th2(˚C)

18.01 18.01 18.01 18.01 18.01 18.01 18.01 18.01 18.01 18.01 18.01 18.01 (88)

Utilisation factor for gains for rest of dwelling n2,m

0.99 0.99 0.98 0.96 0.92 0.82 0.57 0.64 0.89 0.97 0.99 0.99 (89)

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

15.11 15.28 15.68 16.25 16.87 17.46 17.78 17.75 17.30 16.52 15.72 15.08 (90)

Living area fraction Living area ÷ (4) = 0.37 (91)

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

15.97 16.14 16.54 17.11 17.73 18.33 18.68 18.64 18.17 17.38 16.58 15.94 (92)

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

15.97 16.14 16.54 17.11 17.73 18.33 18.68 18.64 18.17 17.38 16.58 15.94 (93)

8. Space heating requirement

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

Utilisation factor for gains, ƞm

0.99 0.98 0.97 0.95 0.92 0.84 0.70 0.74 0.90 0.96 0.98 0.99 (94)

Useful gains, ƞmGm, W (94)m x (84)m

693.24 825.98 964.07 1095.69 1147.57 1039.83 829.30 813.31 875.85 790.44 689.14 653.21 (95)

Monthly average external temperature from Table U1

4.30 4.90 6.50 8.90 11.70 14.60 16.60 16.40 14.10 10.60 7.10 4.20 (96)

Heat loss rate for mean internal temperature, Lm, W [(39)m x [(93)m ‐ (96)m]

7962.12 7664.19 6835.18 5563.63 4086.89 2516.90 1405.25 1508.70 2747.74 4590.10 6434.12 7979.95 (97)

Space heating requirement, kWh/month 0.024 x [(97)m ‐ (95)m] x (41)m

5408.05 4595.28 4368.10 3216.92 2186.85 0.00 0.00 0.00 0.00 2826.95 4136.39 5451.09

∑(98)1...5, 10...12 = 32189.62 (98)

Space heating requirement kWh/m²/year (98) ÷ (4) 267.29 (99)

9a. Energy requirements - individual heating systems including micro-CHP

Space heating

Fraction of space heat from secondary/supplementary system (table 11) 0.00 (201)

Fraction of space heat from main system(s) 1 ‐ (201) = 1.00 (202)

Fraction of space heat from main system 2 0.00 (202)

Fraction of total space heat from main system 1 (202) x [1‐ (203)] = 1.00 (204)

Fraction of total space heat from main system 2 (202) x (203) = 0.00 (205)

Efficiency of main system 1 (%) 100.00 (206)

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

Space heating fuel (main system 1), kWh/month

5408.05 4595.28 4368.10 3216.92 2186.85 0.00 0.00 0.00 0.00 2826.95 4136.39 5451.09

∑(211)1...5, 10...12 = 32189.62 (211)
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Water heating

Efficiency of water heater

100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 (217)

Water heating fuel, kWh/month

234.55 207.07 218.29 196.81 193.68 174.23 168.45 183.30 182.50 204.02 214.32 229.28

∑(219a)1...12 = 2406.50 (219)

Annual totals

Space heating fuel ‐ main system 1 32189.62

Water heating fuel 2406.50

Electricity for pumps, fans and electric keep‐hot (Table 4f)

central heating pump or water pump within warm air heating unit 156.00 (230c)

Total electricity for the above, kWh/year 156.00 (231)

Electricity for lighting (Appendix L) 466.36 (232)

Total delivered energy for all uses (211)...(221) + (231) + (232)...(237b) = 35218.48 (238)

10a. Fuel costs - individual heating systems including micro-CHP

Fuel
kWh/year

Fuel price Fuel
cost £/year

Space heating ‐main system 1

high‐rate cost 0.00 15.29 0.00 (240)x x 0.01 =

low‐rate cost 32189.62 5.50 1770.43 (240)x x 0.01 =

Water heating

high‐rate fraction 0.00 (243)

low‐rate fraction 1.00 (244)

high‐rate cost 0.00 15.29 0.00 (245)x x 0.01 =

low‐rate cost 2406.50 5.50 132.36 (246)x x 0.01 =

Central heating pump

high‐rate cost 140.40 15.29 21.47 (249)x x 0.01 =

low‐rate cost 15.60 5.50 0.86 (249)x x 0.01 =

Electricity for lighting

high‐rate cost 419.72 15.29 64.18 (250)x x 0.01 =

low‐rate cost 46.64 5.50 2.56 (250)x x 0.01 =

Additional standing charges 24.00 (251)

Total energy cost (240)...(242) + (245)...(254) = 2015.85 (255)

11a. SAP rating - individual heating systems including micro-CHP

Energy cost deflator (Table 12) 0.42 (256)

Energy cost factor (ECF) 5.12 (257)

SAP value 31.20

SAP rating (section 13) 31 (258)

SAP band F

12a. CO₂ emissions - individual heating systems including micro-CHP

Energy
kWh/year

Emission factor
kg CO₂/kWh

Emissions
kg CO₂/year

Space heating ‐ main system 1 32189.62 0.519 16706.41 (261)x =

Water heating 2406.50 0.519 1248.97 (264)x =

Space and water heating (261) + (262) + (263) + (264) = 17955.39 (265)

Pumps and fans 156.00 0.519 80.96 (267)x =
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Electricity for lighting 466.36 0.519 242.04 (268)x =

Total CO₂, kg/year (265)...(271) = 18278.39 (272)

Dwelling CO₂ emission rate (272) ÷ (4) = 151.78 (273)

EI value 5.88

EI rating (section 14) 6 (274)

EI band G

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

Energy
kWh/year

Primary factor Primary Energy
kWh/year

Space heating ‐ main system 1 32189.62 3.07 98822.14 (261)x =

Water heating 2406.50 3.07 7387.95 (264)x =

Space and water heating (261) + (262) + (263) + (264) = 106210.09 (265)

Pumps and fans 156.00 3.07 478.92 (267)x =

Electricity for lighting 466.36 3.07 1431.72 (268)x =

Primary energy kWh/year  108120.73 (272)

Dwelling primary energy rate kWh/m2/year 897.79 (273)
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This design submission has been carried out using Approved SAP software. It has been prepared from plans and specifications and may not reflect the
property as constructed.

Assessor name Mr Simon Gowing Assessor number 9641

Client Last modified 11/07/2017

Address B 2 Udney Park Road, Teddington, TW11

1. Overall dwelling dimensions

Area (m²) Average storey
height (m)

Volume (m³)

Lowest occupied 65.47 (1a) x 3.32 (2a) = 217.36 (3a)

Total floor area (1a) + (1b) + (1c) + (1d)...(1n) = 65.47 (4)

Dwelling volume (3a) + (3b) + (3c) + (3d)...(3n) = 217.36 (5)

2. Ventilation rate

m³ per hour

Number of chimneys 0 x 40 = 0 (6a)

Number of open flues 0 x 20 = 0 (6b)

Number of intermittent fans 2 x 10 = 20 (7a)

Number of passive vents 0 x 10 = 0 (7b)

Number of flueless gas fires 0 x 40 = 0 (7c)

Air changes per
hour

Infiltration due to chimneys, flues, fans, PSVs (6a) + (6b) + (7a) + (7b) + (7c) = 20 ÷ (5) = 0.09 (8)

If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area 10.00 (17)

If based on air permeability value, then (18) = [(17) ÷ 20] + (8), otherwise (18) = (16) 0.59 (18)

Number of sides on which the dwelling is sheltered 2 (19)

Shelter factor 1 ‐ [0.075 x (19)] = 0.85 (20)

Infiltration rate incorporating shelter factor (18) x (20) = 0.50 (21)

Infiltration rate modified for monthly wind speed:

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

Monthly average wind speed from Table U2

5.10 5.00 4.90 4.40 4.30 3.80 3.80 3.70 4.00 4.30 4.50 4.70 (22)

Wind factor (22)m ÷ 4

1.28 1.25 1.23 1.10 1.08 0.95 0.95 0.93 1.00 1.08 1.13 1.18 (22a)

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

0.64 0.63 0.62 0.55 0.54 0.48 0.48 0.47 0.50 0.54 0.57 0.59 (22b)

Calculate effective air change rate for the applicable case:

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

If balanced with heat recovery: efficiency in % allowing for in‐use factor from Table 4h N/A (23c)

d) natural ventilation or whole house positive input ventilation from loft

0.71 0.70 0.69 0.65 0.65 0.61 0.61 0.61 0.63 0.65 0.66 0.67 (24d)

Effective air change rate ‐ enter (24a) or (24b) or (24c) or (24d) in (25)

0.71 0.70 0.69 0.65 0.65 0.61 0.61 0.61 0.63 0.65 0.66 0.67 (25)
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3. Heat losses and heat loss parameter

Element Gross
area, m²

Openings
m²

Net area
A, m²

U-value
W/m²K

A x U W/K κ-value,
kJ/m².K

A x κ,
kJ/K

Door 2.52 x 1.40 = 3.53 (26)

Window 9.95 x 4.03 = 40.07 (27)

Ground floor 65.47 x 1.20 = 78.56 (28a)

External wall 74.48 x 2.10 = 156.41 (29a)

External wall 19.76 x 1.17 = 23.12 (29a)

Party wall 19.42 x 0.00 = 0.00 (32)

Total area of external elements ∑A, m² 172.18 (31)

Fabric heat loss, W/K = ∑(A × U) (26)...(30) + (32) = 301.69 (33)

Heat capacity Cm = ∑(A x κ) (28)...(30) + (32) + (32a)...(32e) = N/A (34)

Thermal mass parameter (TMP) in kJ/m²K 250.00 (35)

Thermal bridges: ∑(L x Ψ) calculated using Appendix K 25.83 (36)

Total fabric heat loss (33) + (36) = 327.51 (37)

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

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

50.63 50.05 49.49 46.85 46.36 44.06 44.06 43.63 44.95 46.36 47.36 48.40 (38)

Heat transfer coefficient, W/K (37)m + (38)m

378.14 377.57 377.01 374.37 373.87 371.57 371.57 371.15 372.46 373.87 374.87 375.92

Average = ∑(39)1...12/12 = 374.36 (39)

Heat loss parameter (HLP), W/m²K (39)m ÷ (4)

5.78 5.77 5.76 5.72 5.71 5.68 5.68 5.67 5.69 5.71 5.73 5.74

Average = ∑(40)1...12/12 = 5.72 (40)

Number of days in month (Table 1a)

31.00 28.00 31.00 30.00 31.00 30.00 31.00 31.00 30.00 31.00 30.00 31.00 (40)

4. Water heating energy requirement

Assumed occupancy, N 2.13 (42)

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 84.82 (43)

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

Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

93.30 89.91 86.52 83.12 79.73 76.34 76.34 79.73 83.12 86.52 89.91 93.30

∑(44)1...12 = 1017.83 (44)

Energy content of hot water used = 4.18 x Vd,m x nm x Tm/3600 kWh/month (see Tables 1b, 1c 1d)

138.36 121.01 124.87 108.87 104.46 90.14 83.53 95.85 97.00 113.04 123.39 134.00

∑(45)1...12 = 1334.54 (45)

Distribution loss 0.15 x (45)m

20.75 18.15 18.73 16.33 15.67 13.52 12.53 14.38 14.55 16.96 18.51 20.10 (46)

Storage volume (litres) including any solar or WWHRS storage within same vessel 117.00 (47)

Water storage loss:

b) Manufacturer's declared loss factor is not known

Hot water storage loss factor from Table 2 (kWh/litre/day) 0.02 (51)

Volume factor from Table 2a 1.01 (52)

Temperature factor from Table 2b 0.54 (53)

Energy lost from water storage (kWh/day)  (47) x (51) x (52) x (53) 1.35 (54)

Enter (50) or (54) in (55) 1.35 (55)

Water storage loss calculated for each month (55) x (41)m
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41.83 37.78 41.83 40.48 41.83 40.48 41.83 41.83 40.48 41.83 40.48 41.83 (56)

If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) ‐ Vs] ÷ (47), else (56)

41.83 37.78 41.83 40.48 41.83 40.48 41.83 41.83 40.48 41.83 40.48 41.83 (57)

Primary circuit loss for each month from Table 3

43.31 39.12 43.31 41.92 43.31 41.92 43.31 43.31 41.92 43.31 41.92 43.31 (59)

Combi loss for each month from Table 3a, 3b or 3c

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (61)

Total heat required for water heating calculated for each month 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m

223.50 197.91 210.02 191.26 189.60 172.54 168.67 180.99 179.39 198.18 205.79 219.14 (62)

Solar DHW input calculated using Appendix G or Appendix H

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (63)

Output from water heater for each month (kWh/month) (62)m + (63)m

223.50 197.91 210.02 191.26 189.60 172.54 168.67 180.99 179.39 198.18 205.79 219.14

∑(64)1...12 = 2337.00 (64)

Heat gains from water heating (kWh/month) 0.25 × [0.85 × (45)m + (61)m] + 0.8 × [(46)m + (57)m + (59)m]

114.12 101.76 109.63 102.11 102.85 95.89 95.89 99.98 98.17 105.70 106.94 112.67 (65)

5. Internal gains

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

Metabolic gains (Table 5)

106.57 106.57 106.57 106.57 106.57 106.57 106.57 106.57 106.57 106.57 106.57 106.57 (66)

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

16.79 14.91 12.13 9.18 6.86 5.79 6.26 8.14 10.92 13.87 16.19 17.25 (67)

Appliance gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

186.50 188.44 183.56 173.18 160.07 147.75 139.53 137.59 142.47 152.85 165.96 178.27 (68)

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5

33.66 33.66 33.66 33.66 33.66 33.66 33.66 33.66 33.66 33.66 33.66 33.66 (69)

Pump and fan gains (Table 5a)

10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 (70)

Losses e.g. evaporation (Table 5)

‐85.25 ‐85.25 ‐85.25 ‐85.25 ‐85.25 ‐85.25 ‐85.25 ‐85.25 ‐85.25 ‐85.25 ‐85.25 ‐85.25 (71)

Water heating gains (Table 5)

153.38 151.43 147.36 141.83 138.23 133.18 128.88 134.39 136.34 142.07 148.53 151.43 (72)

Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

421.64 419.74 408.01 389.15 370.14 351.70 339.64 345.08 354.70 373.76 395.64 411.93 (73)

6. Solar gains

Access factor
Table 6d

Area
m²

Solar flux
W/m²

g
specific data
or Table 6b

FF
specific data
or Table 6c

Gains
W

West 0.77 x 2.44 x 19.64 x 0.9 x 0.85 x 0.80 = 22.58 (80)

North 0.77 x 7.51 x 10.63 x 0.9 x 0.85 x 0.80 = 37.63 (74)

Solar gains in watts ∑(74)m...(82)m

60.21 116.09 194.96 302.40 394.46 416.19 391.01 318.53 231.54 138.03 74.58 49.94 (83)

Total gains ‐ internal and solar (73)m + (83)m

481.86 535.84 602.97 691.55 764.60 767.88 730.65 663.62 586.24 511.78 470.23 461.87 (84)

7. Mean internal temperature (heating season)

Temperature during heating periods in the living area from Table 9, Th1(˚C) 21.00 (85)
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Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Utilisation factor for gains for living area n1,m (see Table 9a)

0.99 0.99 0.98 0.97 0.95 0.91 0.86 0.88 0.95 0.98 0.99 0.99 (86)

Mean internal temp of living area T1 (steps 3 to 7 in Table 9c)

17.48 17.64 18.03 18.61 19.25 19.87 20.27 20.20 19.68 18.88 18.10 17.46 (87)

Temperature during heating periods in the rest of dwelling from Table 9, Th2(˚C)

18.00 18.00 18.00 18.01 18.01 18.01 18.01 18.01 18.01 18.01 18.01 18.01 (88)

Utilisation factor for gains for rest of dwelling n2,m

0.99 0.98 0.98 0.96 0.91 0.79 0.53 0.61 0.88 0.96 0.98 0.99 (89)

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

15.14 15.30 15.69 16.26 16.89 17.48 17.79 17.75 17.31 16.54 15.75 15.11 (90)

Living area fraction Living area ÷ (4) = 0.45 (91)

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

16.19 16.36 16.74 17.32 17.96 18.56 18.90 18.85 18.38 17.59 16.81 16.17 (92)

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

16.19 16.36 16.74 17.32 17.96 18.56 18.90 18.85 18.38 17.59 16.81 16.17 (93)

8. Space heating requirement

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

Utilisation factor for gains, ƞm

0.98 0.98 0.97 0.95 0.91 0.82 0.69 0.74 0.89 0.96 0.98 0.99 (94)

Useful gains, ƞmGm, W (94)m x (84)m

474.15 524.93 585.02 656.37 693.55 633.48 507.35 491.84 521.96 490.08 460.08 455.07 (95)

Monthly average external temperature from Table U1

4.30 4.90 6.50 8.90 11.70 14.60 16.60 16.40 14.10 10.60 7.10 4.20 (96)

Heat loss rate for mean internal temperature, Lm, W [(39)m x [(93)m ‐ (96)m]

4496.73 4325.04 3861.49 3151.79 2338.60 1469.95 855.33 910.48 1593.30 2614.05 3639.03 4498.87 (97)

Space heating requirement, kWh/month 0.024 x [(97)m ‐ (95)m] x (41)m

2992.80 2553.68 2437.70 1796.70 1223.92 0.00 0.00 0.00 0.00 1580.24 2288.84 3008.58

∑(98)1...5, 10...12 = 17882.46 (98)

Space heating requirement kWh/m²/year (98) ÷ (4) 273.14 (99)

9a. Energy requirements - individual heating systems including micro-CHP

Space heating

Fraction of space heat from secondary/supplementary system (table 11) 0.00 (201)

Fraction of space heat from main system(s) 1 ‐ (201) = 1.00 (202)

Fraction of space heat from main system 2 0.00 (202)

Fraction of total space heat from main system 1 (202) x [1‐ (203)] = 1.00 (204)

Fraction of total space heat from main system 2 (202) x (203) = 0.00 (205)

Efficiency of main system 1 (%) 100.00 (206)

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

Space heating fuel (main system 1), kWh/month

2992.80 2553.68 2437.70 1796.70 1223.92 0.00 0.00 0.00 0.00 1580.24 2288.84 3008.58

∑(211)1...5, 10...12 = 17882.46 (211)

Water heating

Efficiency of water heater

100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 (217)

Water heating fuel, kWh/month
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223.50 197.91 210.02 191.26 189.60 172.54 168.67 180.99 179.39 198.18 205.79 219.14

∑(219a)1...12 = 2337.00 (219)

Annual totals

Space heating fuel ‐ main system 1 17882.46

Water heating fuel 2337.00

Electricity for pumps, fans and electric keep‐hot (Table 4f)

central heating pump or water pump within warm air heating unit 156.00 (230c)

Total electricity for the above, kWh/year 156.00 (231)

Electricity for lighting (Appendix L) 296.47 (232)

Total delivered energy for all uses (211)...(221) + (231) + (232)...(237b) = 20671.93 (238)

10a. Fuel costs - individual heating systems including micro-CHP

Fuel
kWh/year

Fuel price Fuel
cost £/year

Space heating ‐main system 1

high‐rate cost 0.00 15.29 0.00 (240)x x 0.01 =

low‐rate cost 17882.46 5.50 983.54 (240)x x 0.01 =

Water heating

high‐rate fraction 0.00 (243)

low‐rate fraction 1.00 (244)

high‐rate cost 0.00 15.29 0.00 (245)x x 0.01 =

low‐rate cost 2337.00 5.50 128.54 (246)x x 0.01 =

Central heating pump

high‐rate cost 140.40 15.29 21.47 (249)x x 0.01 =

low‐rate cost 15.60 5.50 0.86 (249)x x 0.01 =

Electricity for lighting

high‐rate cost 266.83 15.29 40.80 (250)x x 0.01 =

low‐rate cost 29.65 5.50 1.63 (250)x x 0.01 =

Additional standing charges 24.00 (251)

Total energy cost (240)...(242) + (245)...(254) = 1200.82 (255)

11a. SAP rating - individual heating systems including micro-CHP

Energy cost deflator (Table 12) 0.42 (256)

Energy cost factor (ECF) 4.57 (257)

SAP value 37.20

SAP rating (section 13) 37 (258)

SAP band F

12a. CO₂ emissions - individual heating systems including micro-CHP

Energy
kWh/year

Emission factor
kg CO₂/kWh

Emissions
kg CO₂/year

Space heating ‐ main system 1 17882.46 0.519 9281.00 (261)x =

Water heating 2337.00 0.519 1212.90 (264)x =

Space and water heating (261) + (262) + (263) + (264) = 10493.90 (265)

Pumps and fans 156.00 0.519 80.96 (267)x =

Electricity for lighting 296.47 0.519 153.87 (268)x =

Total CO₂, kg/year (265)...(271) = 10728.73 (272)

Dwelling CO₂ emission rate (272) ÷ (4) = 163.87 (273)

EI value 11.21
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EI rating (section 14) 11 (274)

EI band G

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

Energy
kWh/year

Primary factor Primary Energy
kWh/year

Space heating ‐ main system 1 17882.46 3.07 54899.15 (261)x =

Water heating 2337.00 3.07 7174.59 (264)x =

Space and water heating (261) + (262) + (263) + (264) = 62073.74 (265)

Pumps and fans 156.00 3.07 478.92 (267)x =

Electricity for lighting 296.47 3.07 910.17 (268)x =

Primary energy kWh/year  63462.83 (272)

Dwelling primary energy rate kWh/m2/year 969.34 (273)
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This design submission has been carried out using Approved SAP software. It has been prepared from plans and specifications and may not reflect the
property as constructed.

Assessor name Mr Simon Gowing Assessor number 9641

Client Last modified 13/06/2017

Address B 1 Udney Park Road, Teddington, TW11

1. Overall dwelling dimensions

Area (m²) Average storey
height (m)

Volume (m³)

Lowest occupied 107.23 (1a) x 3.32 (2a) = 356.00 (3a)

Total floor area (1a) + (1b) + (1c) + (1d)...(1n) = 107.23 (4)

Dwelling volume (3a) + (3b) + (3c) + (3d)...(3n) = 356.00 (5)

2. Ventilation rate

m³ per hour

Number of chimneys 0 x 40 = 0 (6a)

Number of open flues 0 x 20 = 0 (6b)

Number of intermittent fans 3 x 10 = 30 (7a)

Number of passive vents 0 x 10 = 0 (7b)

Number of flueless gas fires 0 x 40 = 0 (7c)

Air changes per
hour

Infiltration due to chimneys, flues, fans, PSVs (6a) + (6b) + (7a) + (7b) + (7c) = 30 ÷ (5) = 0.08 (8)

If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area 10.00 (17)

If based on air permeability value, then (18) = [(17) ÷ 20] + (8), otherwise (18) = (16) 0.58 (18)

Number of sides on which the dwelling is sheltered 2 (19)

Shelter factor 1 ‐ [0.075 x (19)] = 0.85 (20)

Infiltration rate incorporating shelter factor (18) x (20) = 0.50 (21)

Infiltration rate modified for monthly wind speed:

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

Monthly average wind speed from Table U2

5.10 5.00 4.90 4.40 4.30 3.80 3.80 3.70 4.00 4.30 4.50 4.70 (22)

Wind factor (22)m ÷ 4

1.28 1.25 1.23 1.10 1.08 0.95 0.95 0.93 1.00 1.08 1.13 1.18 (22a)

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

0.63 0.62 0.61 0.55 0.53 0.47 0.47 0.46 0.50 0.53 0.56 0.58 (22b)

Calculate effective air change rate for the applicable case:

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

If balanced with heat recovery: efficiency in % allowing for in‐use factor from Table 4h N/A (23c)

d) natural ventilation or whole house positive input ventilation from loft

0.70 0.69 0.69 0.65 0.64 0.61 0.61 0.61 0.62 0.64 0.66 0.67 (24d)

Effective air change rate ‐ enter (24a) or (24b) or (24c) or (24d) in (25)

0.70 0.69 0.69 0.65 0.64 0.61 0.61 0.61 0.62 0.64 0.66 0.67 (25)
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3. Heat losses and heat loss parameter

Element Gross
area, m²

Openings
m²

Net area
A, m²

U-value
W/m²K

A x U W/K κ-value,
kJ/m².K

A x κ,
kJ/K

Window 16.68 x 4.03 = 67.17 (27)

Door 2.52 x 1.40 = 3.53 (26)

Ground floor 107.23 x 1.20 = 128.68 (28a)

External wall 103.60 x 2.10 = 217.56 (29a)

External wall 13.75 x 1.17 = 16.09 (29a)

Party wall 42.26 x 0.00 = 0.00 (32)

Roof 107.23 x 2.30 = 246.63 (30)

Total area of external elements ∑A, m² 351.01 (31)

Fabric heat loss, W/K = ∑(A × U) (26)...(30) + (32) = 679.65 (33)

Heat capacity Cm = ∑(A x κ) (28)...(30) + (32) + (32a)...(32e) = N/A (34)

Thermal mass parameter (TMP) in kJ/m²K 250.00 (35)

Thermal bridges: ∑(L x Ψ) calculated using Appendix K 52.65 (36)

Total fabric heat loss (33) + (36) = 732.30 (37)

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

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

82.29 81.38 80.48 76.27 75.48 71.82 71.82 71.14 73.23 75.48 77.08 78.74 (38)

Heat transfer coefficient, W/K (37)m + (38)m

814.59 813.68 812.78 808.57 807.78 804.12 804.12 803.44 805.53 807.78 809.38 811.04

Average = ∑(39)1...12/12 = 808.57 (39)

Heat loss parameter (HLP), W/m²K (39)m ÷ (4)

7.60 7.59 7.58 7.54 7.53 7.50 7.50 7.49 7.51 7.53 7.55 7.56

Average = ∑(40)1...12/12 = 7.54 (40)

Number of days in month (Table 1a)

31.00 28.00 31.00 30.00 31.00 30.00 31.00 31.00 30.00 31.00 30.00 31.00 (40)

4. Water heating energy requirement

Assumed occupancy, N 2.80 (42)

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 100.63 (43)

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

Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

110.70 106.67 102.64 98.62 94.59 90.57 90.57 94.59 98.62 102.64 106.67 110.70

∑(44)1...12 = 1207.58 (44)

Energy content of hot water used = 4.18 x Vd,m x nm x Tm/3600 kWh/month (see Tables 1b, 1c 1d)

164.16 143.57 148.15 129.17 123.94 106.95 99.10 113.72 115.08 134.12 146.40 158.98

∑(45)1...12 = 1583.33 (45)

Distribution loss 0.15 x (45)m

24.62 21.54 22.22 19.37 18.59 16.04 14.87 17.06 17.26 20.12 21.96 23.85 (46)

Storage volume (litres) including any solar or WWHRS storage within same vessel 117.00 (47)

Water storage loss:

b) Manufacturer's declared loss factor is not known

Hot water storage loss factor from Table 2 (kWh/litre/day) 0.02 (51)

Volume factor from Table 2a 1.01 (52)

Temperature factor from Table 2b 0.54 (53)

Energy lost from water storage (kWh/day)  (47) x (51) x (52) x (53) 1.35 (54)

Enter (50) or (54) in (55) 1.35 (55)
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Water storage loss calculated for each month (55) x (41)m

41.83 37.78 41.83 40.48 41.83 40.48 41.83 41.83 40.48 41.83 40.48 41.83 (56)

If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) ‐ Vs] ÷ (47), else (56)

41.83 37.78 41.83 40.48 41.83 40.48 41.83 41.83 40.48 41.83 40.48 41.83 (57)

Primary circuit loss for each month from Table 3

43.31 39.12 43.31 41.92 43.31 41.92 43.31 43.31 41.92 43.31 41.92 43.31 (59)

Combi loss for each month from Table 3a, 3b or 3c

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (61)

Total heat required for water heating calculated for each month 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m

249.30 220.47 233.30 211.56 209.08 189.34 184.24 198.86 197.47 219.26 228.79 244.12 (62)

Solar DHW input calculated using Appendix G or Appendix H

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (63)

Output from water heater for each month (kWh/month) (62)m + (63)m

249.30 220.47 233.30 211.56 209.08 189.34 184.24 198.86 197.47 219.26 228.79 244.12

∑(64)1...12 = 2585.79 (64)

Heat gains from water heating (kWh/month) 0.25 × [0.85 × (45)m + (61)m] + 0.8 × [(46)m + (57)m + (59)m]

122.69 109.26 117.37 108.86 109.32 101.48 101.06 105.93 104.18 112.71 114.59 120.97 (65)

5. Internal gains

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

Metabolic gains (Table 5)

139.86 139.86 139.86 139.86 139.86 139.86 139.86 139.86 139.86 139.86 139.86 139.86 (66)

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

24.02 21.33 17.35 13.13 9.82 8.29 8.96 11.64 15.62 19.84 23.16 24.68 (67)

Appliance gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

267.51 270.29 263.30 248.40 229.60 211.94 200.13 197.36 204.35 219.24 238.04 255.71 (68)

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5

36.99 36.99 36.99 36.99 36.99 36.99 36.99 36.99 36.99 36.99 36.99 36.99 (69)

Pump and fan gains (Table 5a)

10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 (70)

Losses e.g. evaporation (Table 5)

‐111.89 ‐111.89 ‐111.89 ‐111.89 ‐111.89 ‐111.89 ‐111.89 ‐111.89 ‐111.89 ‐111.89 ‐111.89 ‐111.89 (71)

Water heating gains (Table 5)

164.91 162.59 157.76 151.20 146.94 140.94 135.84 142.37 144.69 151.49 159.16 162.60 (72)

Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

531.40 529.17 513.36 487.69 461.32 436.12 419.88 426.33 439.63 465.53 495.31 517.95 (73)

6. Solar gains

Access factor
Table 6d

Area
m²

Solar flux
W/m²

g
specific data
or Table 6b

FF
specific data
or Table 6c

Gains
W

South 0.77 x 7.75 x 46.75 x 0.9 x 0.85 x 0.80 = 170.74 (78)

East 0.77 x 3.61 x 19.64 x 0.9 x 0.85 x 0.80 = 33.41 (76)

West 0.77 x 5.32 x 19.64 x 0.9 x 0.85 x 0.80 = 49.24 (80)

Solar gains in watts ∑(74)m...(82)m

253.39 441.31 622.47 790.92 895.44 890.92 858.29 781.50 681.77 493.46 305.44 215.51 (83)

Total gains ‐ internal and solar (73)m + (83)m

784.79 970.48 1135.83 1278.61 1356.75 1327.03 1278.17 1207.83 1121.40 958.99 800.76 733.46 (84)
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7. Mean internal temperature (heating season)

Temperature during heating periods in the living area from Table 9, Th1(˚C) 21.00 (85)

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

Utilisation factor for gains for living area n1,m (see Table 9a)

0.99 0.99 0.98 0.97 0.95 0.91 0.87 0.88 0.94 0.97 0.99 0.99 (86)

Mean internal temp of living area T1 (steps 3 to 7 in Table 9c)

17.10 17.29 17.72 18.33 19.01 19.68 20.13 20.07 19.52 18.65 17.77 17.06 (87)

Temperature during heating periods in the rest of dwelling from Table 9, Th2(˚C)

18.00 18.00 18.00 18.00 18.00 18.00 18.00 18.00 18.00 18.00 18.00 18.00 (88)

Utilisation factor for gains for rest of dwelling n2,m

0.99 0.98 0.97 0.95 0.91 0.81 0.58 0.64 0.87 0.96 0.98 0.99 (89)

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

14.81 15.00 15.43 16.04 16.71 17.35 17.73 17.69 17.20 16.35 15.48 14.77 (90)

Living area fraction Living area ÷ (4) = 0.34 (91)

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

15.59 15.78 16.21 16.82 17.49 18.15 18.54 18.50 17.99 17.13 16.26 15.55 (92)

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

15.59 15.78 16.21 16.82 17.49 18.15 18.54 18.50 17.99 17.13 16.26 15.55 (93)

8. Space heating requirement

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

Utilisation factor for gains, ƞm

0.98 0.97 0.96 0.94 0.90 0.82 0.68 0.72 0.87 0.95 0.98 0.98 (94)

Useful gains, ƞmGm, W (94)m x (84)m

771.10 945.83 1092.72 1201.46 1220.89 1088.96 867.20 864.89 974.63 908.42 781.00 722.01 (95)

Monthly average external temperature from Table U1

4.30 4.90 6.50 8.90 11.70 14.60 16.60 16.40 14.10 10.60 7.10 4.20 (96)

Heat loss rate for mean internal temperature, Lm, W [(39)m x [(93)m ‐ (96)m]

9193.96 8854.89 7891.02 6402.53 4679.21 2851.20 1562.94 1685.85 3133.69 5278.50 7415.62 9207.84 (97)

Space heating requirement, kWh/month 0.024 x [(97)m ‐ (95)m] x (41)m

6266.61 5314.89 5057.93 3744.77 2572.99 0.00 0.00 0.00 0.00 3251.34 4776.92 6313.45

∑(98)1...5, 10...12 = 37298.90 (98)

Space heating requirement kWh/m²/year (98) ÷ (4) 347.84 (99)

9a. Energy requirements - individual heating systems including micro-CHP

Space heating

Fraction of space heat from secondary/supplementary system (table 11) 0.00 (201)

Fraction of space heat from main system(s) 1 ‐ (201) = 1.00 (202)

Fraction of space heat from main system 2 0.00 (202)

Fraction of total space heat from main system 1 (202) x [1‐ (203)] = 1.00 (204)

Fraction of total space heat from main system 2 (202) x (203) = 0.00 (205)

Efficiency of main system 1 (%) 100.00 (206)

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

Space heating fuel (main system 1), kWh/month

6266.61 5314.89 5057.93 3744.77 2572.99 0.00 0.00 0.00 0.00 3251.34 4776.92 6313.45

∑(211)1...5, 10...12 = 37298.90 (211)

Water heating

Efficiency of water heater
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100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 (217)

Water heating fuel, kWh/month

249.30 220.47 233.30 211.56 209.08 189.34 184.24 198.86 197.47 219.26 228.79 244.12

∑(219a)1...12 = 2585.79 (219)

Annual totals

Space heating fuel ‐ main system 1 37298.90

Water heating fuel 2585.79

Electricity for pumps, fans and electric keep‐hot (Table 4f)

central heating pump or water pump within warm air heating unit 156.00 (230c)

Total electricity for the above, kWh/year 156.00 (231)

Electricity for lighting (Appendix L) 424.15 (232)

Total delivered energy for all uses (211)...(221) + (231) + (232)...(237b) = 40464.85 (238)

10a. Fuel costs - individual heating systems including micro-CHP

Fuel
kWh/year

Fuel price Fuel
cost £/year

Space heating ‐main system 1

high‐rate cost 0.00 15.29 0.00 (240)x x 0.01 =

low‐rate cost 37298.90 5.50 2051.44 (240)x x 0.01 =

Water heating

high‐rate fraction 0.00 (243)

low‐rate fraction 1.00 (244)

high‐rate cost 0.00 15.29 0.00 (245)x x 0.01 =

low‐rate cost 2585.79 5.50 142.22 (246)x x 0.01 =

Central heating pump

high‐rate cost 140.40 15.29 21.47 (249)x x 0.01 =

low‐rate cost 15.60 5.50 0.86 (249)x x 0.01 =

Electricity for lighting

high‐rate cost 381.74 15.29 58.37 (250)x x 0.01 =

low‐rate cost 42.42 5.50 2.33 (250)x x 0.01 =

Additional standing charges 24.00 (251)

Total energy cost (240)...(242) + (245)...(254) = 2300.68 (255)

11a. SAP rating - individual heating systems including micro-CHP

Energy cost deflator (Table 12) 0.42 (256)

Energy cost factor (ECF) 6.35 (257)

SAP value 19.88

SAP rating (section 13) 20 (258)

SAP band G

12a. CO₂ emissions - individual heating systems including micro-CHP

Energy
kWh/year

Emission factor
kg CO₂/kWh

Emissions
kg CO₂/year

Space heating ‐ main system 1 37298.90 0.519 19358.13 (261)x =

Water heating 2585.79 0.519 1342.03 (264)x =

Space and water heating (261) + (262) + (263) + (264) = 20700.16 (265)

Pumps and fans 156.00 0.519 80.96 (267)x =

Electricity for lighting 424.15 0.519 220.13 (268)x =

Total CO₂, kg/year (265)...(271) = 21001.25 (272)
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Dwelling CO₂ emission rate (272) ÷ (4) = 195.85 (273)

EI value ‐3.28

EI rating (section 14) 1 (274)

EI band G

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

Energy
kWh/year

Primary factor Primary Energy
kWh/year

Space heating ‐ main system 1 37298.90 3.07 114507.63 (261)x =

Water heating 2585.79 3.07 7938.39 (264)x =

Space and water heating (261) + (262) + (263) + (264) = 122446.01 (265)

Pumps and fans 156.00 3.07 478.92 (267)x =

Electricity for lighting 424.15 3.07 1302.14 (268)x =

Primary energy kWh/year  124227.08 (272)

Dwelling primary energy rate kWh/m2/year 1158.51 (273)
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This design submission has been carried out using Approved SAP software. It has been prepared from plans and specifications and may not reflect the
property as constructed.

Assessor name Mr Simon Gowing Assessor number 9641

Client Last modified 13/06/2017

Address B 2 Udney Park Road, Teddington, TW11

1. Overall dwelling dimensions

Area (m²) Average storey
height (m)

Volume (m³)

Lowest occupied 65.47 (1a) x 2.40 (2a) = 157.13 (3a)

Total floor area (1a) + (1b) + (1c) + (1d)...(1n) = 65.47 (4)

Dwelling volume (3a) + (3b) + (3c) + (3d)...(3n) = 157.13 (5)

2. Ventilation rate

m³ per hour

Number of chimneys 0 x 40 = 0 (6a)

Number of open flues 0 x 20 = 0 (6b)

Number of intermittent fans 2 x 10 = 20 (7a)

Number of passive vents 0 x 10 = 0 (7b)

Number of flueless gas fires 0 x 40 = 0 (7c)

Air changes per
hour

Infiltration due to chimneys, flues, fans, PSVs (6a) + (6b) + (7a) + (7b) + (7c) = 20 ÷ (5) = 0.13 (8)

If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area 10.00 (17)

If based on air permeability value, then (18) = [(17) ÷ 20] + (8), otherwise (18) = (16) 0.63 (18)

Number of sides on which the dwelling is sheltered 2 (19)

Shelter factor 1 ‐ [0.075 x (19)] = 0.85 (20)

Infiltration rate incorporating shelter factor (18) x (20) = 0.53 (21)

Infiltration rate modified for monthly wind speed:

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

Monthly average wind speed from Table U2

5.10 5.00 4.90 4.40 4.30 3.80 3.80 3.70 4.00 4.30 4.50 4.70 (22)

Wind factor (22)m ÷ 4

1.28 1.25 1.23 1.10 1.08 0.95 0.95 0.93 1.00 1.08 1.13 1.18 (22a)

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

0.68 0.67 0.65 0.59 0.57 0.51 0.51 0.49 0.53 0.57 0.60 0.63 (22b)

Calculate effective air change rate for the applicable case:

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

If balanced with heat recovery: efficiency in % allowing for in‐use factor from Table 4h N/A (23c)

d) natural ventilation or whole house positive input ventilation from loft

0.73 0.72 0.71 0.67 0.66 0.63 0.63 0.62 0.64 0.66 0.68 0.70 (24d)

Effective air change rate ‐ enter (24a) or (24b) or (24c) or (24d) in (25)

0.73 0.72 0.71 0.67 0.66 0.63 0.63 0.62 0.64 0.66 0.68 0.70 (25)
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3. Heat losses and heat loss parameter

Element Gross
area, m²

Openings
m²

Net area
A, m²

U-value
W/m²K

A x U W/K κ-value,
kJ/m².K

A x κ,
kJ/K

Door 2.52 x 1.40 = 3.53 (26)

Window 9.93 x 4.03 = 39.99 (27)

External wall 64.61 x 2.10 = 135.68 (29a)

External wall 13.49 x 1.17 = 15.78 (29a)

Roof 65.47 x 2.30 = 150.58 (30)

Total area of external elements ∑A, m² 156.02 (31)

Fabric heat loss, W/K = ∑(A × U) (26)...(30) + (32) = 345.56 (33)

Heat capacity Cm = ∑(A x κ) (28)...(30) + (32) + (32a)...(32e) = N/A (34)

Thermal mass parameter (TMP) in kJ/m²K 250.00 (35)

Thermal bridges: ∑(L x Ψ) calculated using Appendix K 23.40 (36)

Total fabric heat loss (33) + (36) = 368.96 (37)

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

Ventilation heat loss calculated monthly 0.33 x (25)m x (5)

37.91 37.44 36.99 34.84 34.44 32.58 32.58 32.23 33.30 34.44 35.25 36.10 (38)

Heat transfer coefficient, W/K (37)m + (38)m

406.87 406.41 405.95 403.81 403.41 401.54 401.54 401.20 402.26 403.41 404.22 405.07

Average = ∑(39)1...12/12 = 403.81 (39)

Heat loss parameter (HLP), W/m²K (39)m ÷ (4)

6.21 6.21 6.20 6.17 6.16 6.13 6.13 6.13 6.14 6.16 6.17 6.19

Average = ∑(40)1...12/12 = 6.17 (40)

Number of days in month (Table 1a)

31.00 28.00 31.00 30.00 31.00 30.00 31.00 31.00 30.00 31.00 30.00 31.00 (40)

4. Water heating energy requirement

Assumed occupancy, N 2.13 (42)

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 84.82 (43)

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

Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

93.30 89.91 86.52 83.12 79.73 76.34 76.34 79.73 83.12 86.52 89.91 93.30

∑(44)1...12 = 1017.83 (44)

Energy content of hot water used = 4.18 x Vd,m x nm x Tm/3600 kWh/month (see Tables 1b, 1c 1d)

138.36 121.01 124.87 108.87 104.46 90.14 83.53 95.85 97.00 113.04 123.39 134.00

∑(45)1...12 = 1334.54 (45)

Distribution loss 0.15 x (45)m

20.75 18.15 18.73 16.33 15.67 13.52 12.53 14.38 14.55 16.96 18.51 20.10 (46)

Storage volume (litres) including any solar or WWHRS storage within same vessel 117.00 (47)

Water storage loss:

b) Manufacturer's declared loss factor is not known

Hot water storage loss factor from Table 2 (kWh/litre/day) 0.02 (51)

Volume factor from Table 2a 1.01 (52)

Temperature factor from Table 2b 0.54 (53)

Energy lost from water storage (kWh/day)  (47) x (51) x (52) x (53) 1.35 (54)

Enter (50) or (54) in (55) 1.35 (55)

Water storage loss calculated for each month (55) x (41)m

41.83 37.78 41.83 40.48 41.83 40.48 41.83 41.83 40.48 41.83 40.48 41.83 (56)
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If the vessel contains dedicated solar storage or dedicated WWHRS (56)m x [(47) ‐ Vs] ÷ (47), else (56)

41.83 37.78 41.83 40.48 41.83 40.48 41.83 41.83 40.48 41.83 40.48 41.83 (57)

Primary circuit loss for each month from Table 3

43.31 39.12 43.31 41.92 43.31 41.92 43.31 43.31 41.92 43.31 41.92 43.31 (59)

Combi loss for each month from Table 3a, 3b or 3c

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (61)

Total heat required for water heating calculated for each month 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m

223.50 197.91 210.02 191.26 189.60 172.54 168.67 180.99 179.39 198.18 205.79 219.14 (62)

Solar DHW input calculated using Appendix G or Appendix H

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (63)

Output from water heater for each month (kWh/month) (62)m + (63)m

223.50 197.91 210.02 191.26 189.60 172.54 168.67 180.99 179.39 198.18 205.79 219.14

∑(64)1...12 = 2337.00 (64)

Heat gains from water heating (kWh/month) 0.25 × [0.85 × (45)m + (61)m] + 0.8 × [(46)m + (57)m + (59)m]

114.12 101.76 109.63 102.11 102.85 95.89 95.89 99.98 98.17 105.70 106.94 112.67 (65)

5. Internal gains

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

Metabolic gains (Table 5)

106.57 106.57 106.57 106.57 106.57 106.57 106.57 106.57 106.57 106.57 106.57 106.57 (66)

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

16.91 15.02 12.21 9.24 6.91 5.83 6.30 8.19 11.00 13.97 16.30 17.38 (67)

Appliance gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

186.50 188.44 183.56 173.18 160.07 147.75 139.53 137.59 142.47 152.85 165.96 178.27 (68)

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5

33.66 33.66 33.66 33.66 33.66 33.66 33.66 33.66 33.66 33.66 33.66 33.66 (69)

Pump and fan gains (Table 5a)

10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 (70)

Losses e.g. evaporation (Table 5)

‐85.25 ‐85.25 ‐85.25 ‐85.25 ‐85.25 ‐85.25 ‐85.25 ‐85.25 ‐85.25 ‐85.25 ‐85.25 ‐85.25 (71)

Water heating gains (Table 5)

153.38 151.43 147.36 141.83 138.23 133.18 128.88 134.39 136.34 142.07 148.53 151.43 (72)

Total internal gains (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

421.76 419.85 408.10 389.22 370.19 351.74 339.68 345.14 354.78 373.85 395.76 412.05 (73)

6. Solar gains

Access factor
Table 6d

Area
m²

Solar flux
W/m²

g
specific data
or Table 6b

FF
specific data
or Table 6c

Gains
W

West 0.77 x 2.19 x 19.64 x 0.9 x 0.85 x 0.80 = 20.27 (80)

North 0.77 x 5.19 x 10.63 x 0.9 x 0.85 x 0.80 = 26.01 (74)

South 0.54 x 1.79 x 46.75 x 0.9 x 0.85 x 0.80 = 27.66 (78)

East 0.54 x 0.76 x 19.64 x 0.9 x 0.85 x 0.80 = 4.93 (76)

Solar gains in watts ∑(74)m...(82)m

78.87 144.29 223.34 319.27 395.81 409.57 387.96 328.44 256.24 166.51 96.29 66.30 (83)

Total gains ‐ internal and solar (73)m + (83)m

500.63 564.14 631.44 708.49 765.99 761.31 727.64 673.58 611.02 540.37 492.05 478.36 (84)

7. Mean internal temperature (heating season)
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Temperature during heating periods in the living area from Table 9, Th1(˚C) 21.00 (85)

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

Utilisation factor for gains for living area n1,m (see Table 9a)

0.99 0.99 0.98 0.97 0.95 0.91 0.86 0.88 0.94 0.98 0.99 0.99 (86)

Mean internal temp of living area T1 (steps 3 to 7 in Table 9c)

17.38 17.55 17.94 18.52 19.17 19.81 20.22 20.16 19.63 18.82 18.01 17.35 (87)

Temperature during heating periods in the rest of dwelling from Table 9, Th2(˚C)

18.00 18.00 18.00 18.00 18.00 18.00 18.00 18.00 18.00 18.00 18.00 18.00 (88)

Utilisation factor for gains for rest of dwelling n2,m

0.99 0.98 0.97 0.95 0.91 0.80 0.55 0.62 0.87 0.96 0.98 0.99 (89)

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

15.05 15.22 15.61 16.19 16.83 17.43 17.76 17.73 17.28 16.48 15.68 15.02 (90)

Living area fraction Living area ÷ (4) = 0.45 (91)

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

16.10 16.27 16.66 17.24 17.88 18.50 18.87 18.82 18.34 17.53 16.73 16.07 (92)

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

16.10 16.27 16.66 17.24 17.88 18.50 18.87 18.82 18.34 17.53 16.73 16.07 (93)

8. Space heating requirement

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

Utilisation factor for gains, ƞm

0.98 0.98 0.97 0.95 0.91 0.83 0.71 0.75 0.89 0.95 0.98 0.98 (94)

Useful gains, ƞmGm, W (94)m x (84)m

491.93 551.50 611.16 671.46 696.17 633.49 513.63 502.57 542.02 515.61 480.48 470.72 (95)

Monthly average external temperature from Table U1

4.30 4.90 6.50 8.90 11.70 14.60 16.60 16.40 14.10 10.60 7.10 4.20 (96)

Heat loss rate for mean internal temperature, Lm, W [(39)m x [(93)m ‐ (96)m]

4800.15 4619.73 4125.03 3367.95 2494.83 1566.49 910.48 970.87 1703.70 2797.03 3891.53 4807.91 (97)

Space heating requirement, kWh/month 0.024 x [(97)m ‐ (95)m] x (41)m

3205.31 2733.85 2614.32 1941.47 1338.21 0.00 0.00 0.00 0.00 1697.38 2455.95 3226.87

∑(98)1...5, 10...12 = 19213.36 (98)

Space heating requirement kWh/m²/year (98) ÷ (4) 293.47 (99)

9a. Energy requirements - individual heating systems including micro-CHP

Space heating

Fraction of space heat from secondary/supplementary system (table 11) 0.00 (201)

Fraction of space heat from main system(s) 1 ‐ (201) = 1.00 (202)

Fraction of space heat from main system 2 0.00 (202)

Fraction of total space heat from main system 1 (202) x [1‐ (203)] = 1.00 (204)

Fraction of total space heat from main system 2 (202) x (203) = 0.00 (205)

Efficiency of main system 1 (%) 100.00 (206)

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

Space heating fuel (main system 1), kWh/month

3205.31 2733.85 2614.32 1941.47 1338.21 0.00 0.00 0.00 0.00 1697.38 2455.95 3226.87

∑(211)1...5, 10...12 = 19213.36 (211)

Water heating

Efficiency of water heater

100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 (217)
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Water heating fuel, kWh/month

223.50 197.91 210.02 191.26 189.60 172.54 168.67 180.99 179.39 198.18 205.79 219.14

∑(219a)1...12 = 2337.00 (219)

Annual totals

Space heating fuel ‐ main system 1 19213.36

Water heating fuel 2337.00

Electricity for pumps, fans and electric keep‐hot (Table 4f)

central heating pump or water pump within warm air heating unit 156.00 (230c)

Total electricity for the above, kWh/year 156.00 (231)

Electricity for lighting (Appendix L) 298.56 (232)

Total delivered energy for all uses (211)...(221) + (231) + (232)...(237b) = 22004.92 (238)

10a. Fuel costs - individual heating systems including micro-CHP

Fuel
kWh/year

Fuel price Fuel
cost £/year

Space heating ‐main system 1

high‐rate cost 0.00 15.29 0.00 (240)x x 0.01 =

low‐rate cost 19213.36 5.50 1056.73 (240)x x 0.01 =

Water heating

high‐rate fraction 0.00 (243)

low‐rate fraction 1.00 (244)

high‐rate cost 0.00 15.29 0.00 (245)x x 0.01 =

low‐rate cost 2337.00 5.50 128.54 (246)x x 0.01 =

Central heating pump

high‐rate cost 140.40 15.29 21.47 (249)x x 0.01 =

low‐rate cost 15.60 5.50 0.86 (249)x x 0.01 =

Electricity for lighting

high‐rate cost 268.71 15.29 41.09 (250)x x 0.01 =

low‐rate cost 29.86 5.50 1.64 (250)x x 0.01 =

Additional standing charges 24.00 (251)

Total energy cost (240)...(242) + (245)...(254) = 1274.32 (255)

11a. SAP rating - individual heating systems including micro-CHP

Energy cost deflator (Table 12) 0.42 (256)

Energy cost factor (ECF) 4.84 (257)

SAP value 34.08

SAP rating (section 13) 34 (258)

SAP band F

12a. CO₂ emissions - individual heating systems including micro-CHP

Energy
kWh/year

Emission factor
kg CO₂/kWh

Emissions
kg CO₂/year

Space heating ‐ main system 1 19213.36 0.519 9971.73 (261)x =

Water heating 2337.00 0.519 1212.90 (264)x =

Space and water heating (261) + (262) + (263) + (264) = 11184.64 (265)

Pumps and fans 156.00 0.519 80.96 (267)x =

Electricity for lighting 298.56 0.519 154.95 (268)x =

Total CO₂, kg/year (265)...(271) = 11420.55 (272)

Dwelling CO₂ emission rate (272) ÷ (4) = 174.44 (273)
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EI value 8.63

EI rating (section 14) 9 (274)

EI band G

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

Energy
kWh/year

Primary factor Primary Energy
kWh/year

Space heating ‐ main system 1 19213.36 3.07 58985.01 (261)x =

Water heating 2337.00 3.07 7174.59 (264)x =

Space and water heating (261) + (262) + (263) + (264) = 66159.60 (265)

Pumps and fans 156.00 3.07 478.92 (267)x =

Electricity for lighting 298.56 3.07 916.59 (268)x =

Primary energy kWh/year  67555.10 (272)

Dwelling primary energy rate kWh/m2/year 1031.85 (273)
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(i) HM Government BRUKL Output Document (i)HMGovernment 
Part L 2013 Compliance with England Building Regulations Part L 2013 

Project name 

Former ICL GP As designed 

Date : Wed Jul12 17:23:48 2017 

Administrative Information 

Building Details 

Address: , 

Certification tool 

Calculation engine: SBEM 

Calculation engine vereion : v5.3.a.O 

Interface to calcui<ltion engine : DesignBuider SBEM 

Interlace to calculation engine venslon: v5.0.3 

BRUKl compliance check venslon: v5.3.a .O 

Owner De 

Name: 

Telephone 

Address : . 

Certifier d 

Name: Don 

Telephone 

Address:. 

tails 

number: 

etails 

aid Sndair 

number: 

Harrow. 

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

CO, emission rate from the notional building, kgCO/m'.annum 

Target CO, emission rate (TER), kgCO,/m' .amum 

Building CO, emission rate (BER), kgCO,Im'.annum 

Are emissions from the building less than or equal kl the target? 

Are as built details the same as used in the BER calculations? 

27.9 

27.9 

21 .2 

BER =< TER 

Separate submission 

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

achieve reasonable overall standards of energy efficiency ncy 

Valu. which do not achieve the standards In the Non-Domestic Build! ng Services Cornpli<lnce Guide and Part L are 
displayed In red . 

Building fabric 

Element u..- U • .c.tc u...,.k Surface where the maximum value occurs• 

Wall'' 0.35 0.17 0 .1 8 GP OF- Circulation_W_17 

Floor 0.25 0.1 025 GP 1 F- Circulation_F _ 4 

Roof 0.25 0.15 0.15 GP OF- Circulation_R_5 

Windows .. •, roof windows, and rooflights E... 1.4 1.4 GPOF- Circulation_G_18 

2.2 "No external persomel doors" 

doors !1.5 
3.5 entrance doors• 

U.-4...,. = L.miting Bfea-'!Wightad 8V4MlJge U-vMies (W/(m'K)J 
Uoe.o • Cafculated area-weOgnted .-age U-vaf._ JWI(m'K)) u.~·CaAc:U oted """imom indiWlualei""""'IU-vaW. JWI(rri'K)) 

• Ttleftt might be more than one MKfaoe wflefe the maxirrum U~value ocxtn . 
- AIJomabc U-vai!A cn.d<. by the too4 does not apptj to curtain wals whose limiting nci>td Is similar to that for wl-. 
- ()sp&;ty ~ndoNs and simlarglaz:flg areexduded from the U·vek.le check 
N.B.: N8therroofventiot<n(ilc. --lls)net sw1mming poolbasin58re rmdot e<ched<ed agamt1helirnilng Slandalds by 111e tooL 

I ; his buHdl~ Worst acceptable standard 

10 I 
Page1 ol8 

Building services 

Tho standard values listed below are minimum valuos for efflciancies and maximum values for SFPs. Refer to tho 
Non-Domestic Building Services Compllanoo Guide for details . 

Whole building llghtlng automatic monitoring & targeting with alarms for out~f-range values 

Whole building electric power factor achieved by power factor correction 

1- Gas Water and ASHP heatin~cooling 

1 Heatlng efficiency 1 Cooling efficiency Radiant efficiency SFP [W/(1/s )] HRefficlency 

This system 125 1 3.58 - - -
Standard value 12.5' 12.6 N/A N/A N/A 

Automatlc monKorlng & targetlng wKh alarms for out~f..-ange values for this HVAC system I YES 

• Standard sl1own is for oltypes >121M/ wtput. e.coptobeo<pllon ord ga• ..-gino heatpumpo , Fo< types <=12 kW ou1put, refer to EN 14825 
let timiti'lg standanls. 

1-Gas HW 

Water heatlng efficiency Storage loss factor [kWh/litre per day) 

This building 0.91 0.001 

Standard value 0.8 N/A 

Local mechanical ventilation, exhaust, and tenmlnal units 

10 System type In Non-domestic Building Services Compliance Guide 

A Local sl4)ply or extract ventilation IXIits serving a single area 

B Zonal SUPPlY system where the fan Is remote from the zone 

c Zonal extract svstem v.!1ere the fan Is remote from tile zone 

D Zonal SUPPlY and extract ventilation IXIits serving a single room or zone with heating and heat recovery 

E Local Sl4)piY and extract ventilation system serving a single area with heating and heat recovery 

F Other local ventilation lXI Its 

G Fan-assisted terminal VAV unit 

H Fan col units 

I Zonal extract system v.!1ere the fan is remote from tile zone with grease filter 

Zone name SFPlWI(IIs)J 

10 of system type A B c D E F G H I 
HR efficiency 

Standard value 0.3 1.1 0.5 1.9 1.6 0.5 1.1 0.5 1 Zone Standard 

GP OF - Circulatloo - - - - - - N/A 

GP OF- Consultation 1 - 1.4 - - - - 085 0.5 

GP OF - Reception - 1.4 - - - 0.85 0.5 

GP OF - Consultation 2 - 1.4 - - - - 0.85 0.5 

GP OF - Interview offtce - 1 4 - - - - 0.85 0.5 

GP OF - Cleaner store - - - - - - - N/A 

GP OF - Toilets - - 1.4 - - - - - 0 85 0.5 

GPOF- Uft - - - - - - - - - N/A 

GP OF - Consultation 3 - - 1.4 - - - - 0.85 0 .5 

GP OF - Pharmacy - 1.4 - - - 0 .85 0 .5 

GP OF - Physio - Baby clinic - - 1.4 - - 0.85 0.5 

GP OF - Consultation - - 1.4 - - 0.85 0.5 

GP 1 F - Circulation - - - - - N/A 

GP 1 F - General office 1 - - - 1.4 - - - - - 0.85 0.5 

GP1F-Ubrary - - 1.4 - - - - 0 .85 0.5 
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Zone name SFP [W/(1/a)) 

ID of system type A B c D E F G H I 

Standard value 0.3 1.1 0.5 1.9 1.6 0.5 1.1 0.5 1 

GP 1 F - General Offloe - - - 14 - - - - -
GP 1F- Meeting room - - - 1.4 - - - - -
GP 1F- Trainlna - - - 1.4 - - - - -
GP 1 F - Reception - - - 1.4 - - - - -
GP 1F- Store - - - - - - - - -
GP 1F- ShCONers - - - 14 - - - - -
GP 1 F - Practise manager offiCe - - 1 4 - - - - -
GP 1F- Sta11 room - - - 1.4 - - - - -
GP 1 F - Consultation 1 - - - 1.4 - - - -
GP 1 F - Record store - - - - - - - - -
GP1F-Lift - - - - - - - - -
GP1F-Toilets - - 1.4 - - - - -
GP 1F- Minor surgery - - - 1.4 - - - - -
GP 1 F - Consultation - - - 1.4 - - - - -
GP 1F- Treatment - - - 1.4 - - - - -
GP 1 F - Utility st>re - - - - - - - - -
SlXgey GP OF- St>re - - - - - - - - -
SLXgey GP OF- Plantroom - - - - - - - -
SlXgey GP OF- Orduation - - - - - - - - -

General lighting and display Hght lng Luminous efficacy PmiW) 

Zone name Lumlnalre Lamp Display lamp 

Standard value 60 60 22 

GP OF - Circulation 110 -
GP OF - Consultation 1 110 - -
GP OF - Reception - 110 75 

GP OF - Consultation 2 110 - -
GP OF- lnlerview office 110 - -
GP OF - Cleaner st>re 110 - -
GP OF - Toilets - 110 -
GP OF- Lift - 110 -
GP OF - Consultation 3 110 - -
GP OF - Pharmacy 110 - -
GP OF- Physio- Baby dinic - 110 -
GP OF - Consultation 110 - -
GP 1F - Circulation - 110 -
GP 1 F - General offoce 1 110 -
GP1F-Librarv 110 - -
GP 1 F - General Offoce 110 - -
GP 1F- MeetinQ room 110 - -
GP 1F - Trainina 110 -
GP 1F - Reoeo!ion - 110 75 

GP 1F- Store 110 - -

HR efficiency 

Zone Standard 

0.85 0.5 

0.85 0.5 

0.85 0.5 

0.85 0.5 

- N/A 

0.85 0.5 

0.85 0.5 

0.85 0.5 

0.85 0.5 

- N/A 

- N/A 

0.85 0.5 

0.85 0.5 

0.85 0.5 

0.85 0.5 

- N/A 

- N/A 

- N/A 

- N/A 

General lighting (W] 

215 

549 

211 

470 

116 

11 

66 

14 

249 

600 

182 

145 

178 

126 

196 

128 

236 

185 

110 

9 
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General lighting and display Hghtlng Luminous efficacy pmJW] 
Zone name Lumina Ire Lamp Display lamp General lghtlng (W] 

Standard value 60 60 22 

GP 1 F- ShOONers - 110 - 43 

GP 1 F- Practise manager office 110 - - 128 

GP 1 F - Sta11 room - 110 - 57 

GP 1 F- Consultation 1 110 - - 128 

GP 1 F - Rerord store 110 - - 14 

GP 1F- Uft - 110 - 11 

GP 1 F- Toilets - 110 - 61 

GP 1 F- Minor surgery - 110 - 288 

GP 1 F- Consultation 110 - - 129 

GP 1 F- Treatment 110 - 425 

GP 1 F - Utility st>re 110 - - 16 

SlXgey GP OF- St>re 110 - - 165 

SlXgey GP OF - Plan !room 110 - 466 

SlXgey GP OF - Orcluation 110 - - 170 

Criterion 3: The spaces in the building should have appropriate passive control measures 
to limit solar gains 

Zone Solar ga in llmM exceeded? (%) Internal b i nds used? 

GP OF- O rculation NO (-77%) NO 

GP OF- Consultation 1 N0(-75.9%) NO 

GP OF- Reception N0(-49.3%) NO 

GP OF- Consultation 2 N0(-82"/o) NO 

GP OF- Interview offtoe N/A N/A 

GP OF- Oeaner store N/A N/A 

GP OF- Toilets N/A N/A 

GPOF- Uti N/A N/A 

GP OF- Consultation 3 NO (-72.4%) NO 

GP OF- Pharmacy N0(-67.4%) NO 

GP OF- Physio - Baby clinic N0(-714%) NO 

GP OF - Consultation NO (-77.5%) NO 

GP 1 F- Orculation N0(-93.3%) NO 

GP 1 F- General offiCe 1 N0(-756%) NO 

GP 1 F- Ubrary NO (-69.7%) NO 

GP 1 F- General Offoce N0(-74.4%) NO 

GP 1 F- Meeting room N0(-56%) NO 

GP 1 F- Training NO (-54.4%) NO 

GP 1 F- Reception N0(-51.2%) NO 

GP 1F- St>re N/A N/A 

GP 1 F- ShOONers NO (-86 3%) NO 

GP 1 F- Practise manager offiCe N0(-82.6%) NO 

GP 1F- Sta11 room NO (-60.4%) NO 

GP 1 F - Consultation 1 N0(-71 .7%) NO 

GP 1 F- Rerord store N0(-602%) NO 

GP 1F- Uft N/A N/A 
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Zone Solar gain limit exceeded? (''1.) Internal blinds used? 

GP 1F- Toilets NO (-79.4%) NO 

GP 1F- Minor surgery NO (-71.6%) NO 

GP 1 F - Consl.itation NO (-79.4%) NO 

GP 1F- Treatment NO (-77%) NO 

GP 1 F - Utility store NO {-65.3%) NO 

Surgey GP OF- Store NIA N/A 

Surgey GP OF- Plantroom NIA N/A 

Surgey GP OF- Circjuatie>n NIA N/A 
----

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

Separate submission 

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

Separate submission 

EPBD (Recast): Consideration of alternative energy systems 

I Were alternative energy systems considered and analysed as part of the design process? NO 

j ts evidence of such assessment available as a separate submission? NO 

I Are any such measures induded in the proposed design? NO 

P-Sof8 

Technical Data Sheet (Actual vs. Notional Building) 

Building Global Parameters Building Use 

--~c:t~l _ Notio~~ ti{j@i,ti!'C!ft!Mffi ., 'I 
Ar<!a(m~ 
External area [m'] 

1231.2 1231.2 

2159.6 2159.6 
Weather LON LON 
lnfitration (m'hun'@ 50Pa] 7- 3 

Average conductance (W/K) 554.12 908.7 

A"':':_age U~alue ~n!KJ _ 026 0.42 
Alpha vatue• (%) 23.82 15.3 

10 

17 

• Peo'cer"taQ!I Of iJietvktr.;-. ••MIOM'P'I• 118Mfiw coe•CIIInl,.ttd'liot o1Jele) ,.,..,.ltrld" 

72 

Energy Consumption by End Use [kWhtm:; 

Heating 

Cooing 
Auxlllal)l 
Lighting 

Hot water 
Equipmenr 
TOTAL-

Actual 
5.11 

6.96 
12.85 
13.77 

7.36 
41.91 

Notional 
7.07 

12.1 
6.61 

46.04 :_.._. __ 59.49 

• Enrgr .. ..:ltJy-=f.Jpri'O"l t cb•roi OW11 Wl~ trwu• bfc.b.iat:nQ.ma.kn .. 
• ~ "RJW I4 ,_ fl•"tlll«:f"ocof.,.JV'/ '""-«**I:IyOtPg.-.. .. tort. il fR')Iatlllt. 

Energy Production by Technology [kWhtm:; 

Actual Notional 

Photcwolta lc systems 0 0 
Wind turbines 0 0 ----
C HP generatO<S 0 0 --Solar thermal systems 0 0 

Energy & C02 Emissions Summary 

Actual 
Heating +cooling demand (MJ/m']- - 173.33 

Primal)' energy• (kWhlnf] 124.77 
Total emissions [kg!m'] 21.2 
• Alm.y .-gy ta ,.tCII 'Pf••~--wdCJI~ t:,-C.., g.n.-n,. W IP~tM. 

Notional 

218.63 
164.72 
27.9 

A1/A.2 Ret<o., ., •no.. 1-j Prd·~:s.-.Pal set"VCtt& 

A3iAAiA!• RP 14# 11;; n1• <'!od Cafottio''Orf"''~- lnq E-t>f t1,.~y'S 
81 Oflk:H ond Worlcahop buol- _ :__-__ -_· _ 
B:' tn 87 ~M"ffllndu:>trn~ 11MS ~ru !ndoslnai Groups 

l:.W St')f~ ~ 0~11 'lt1lon 

C1 1'-i.:llt», 

C2 RHidentW lnltltutio,.: Hospitals ond C•• Homos 
C2 ~~tdenha11n-&t4utl00~ Rasu:1>~"~0MI sei'I005 

C2 Ru~JOOnlklJ Jnsutul!On!. Uf!t~ltiG'$ and- ool*' 
C2A So<:ure RcsdeflWllrsht.utioo~ 
Resi"J'l!mt10'1f spa-ce! 

01 N ;:"o-JI!SfJ<:'!!Iiil h151f!<Jl1<.)11~-- Commun!ly.Tlh Celltle 

01 N:m. t.J:h \!1 ··~l1'-lt . , :.. Mu\o·wr :ul(t G 1ef'!IIS 

1 N:- m:S.:J(!q; rl !n~tlicJil ~~c, :1U<.;.atJ ~n 

01 No.,....ldontiallnstitutlono: Primo<y Hoal1h c .... Building 
0 N_ (1 ld<t•1llHJ h -t4u!; ,n3 r, M' rwd C IV Cotith 

0] ':..~> A~,._ ·hl md LtH J! Ni-;,;N Ou!)oli. mx! Th llrtt< 

Ohers: Passo09« lO'fllfi.Ui; 

Oth,rs: F!"Tler..Jf"ln< , !~etV'IflM 
Otllets. M~ocoi~IOU\0 l-HY sa o.."lt,t':> 

Oth~$. C.:u Par'kS _:'.t hrs 
Othefo; Stand flb~e Jhi4J UW. 
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rms 
Heat dem [M.Vm2) 
Coot dem [Ml'm2) 
Heat oon [l<Wtim2) 
Coot con f<Whlm2) 
1>ux oon [l<Whlm2) 
HeatSSEFF 
CootSSEER 
Heot gen SSEFF 
Coot gen SSE ER 
ST 
HS 
HFT 
CFT 

• Heating energy demand 
= Ca>li1g eneogy dema>d 
• Heating ene-gyc~ 
= Ca>li1g """'9Y oonsumptioo 
• fw>jlery ene<gy """"""P'io 
• H•ting system soasooalelfidoocy (for notional buitdilg. value~ on ectiYity glazi1g class) 
• Calling system seasonaiene<gy emdoncy ~t~tio 
= -ng gere<atorseasonalelficieocy 
• Calling generator seasonal energy en\Qoncy ratio 
•System type 
• Heat source 
• H..,Ung fuel type 
• Calling fuel type 
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Key Features 
The Building Control Body Is advised to give particular attention to Mems whose specifications 318 bottar than typicdy 
expectad. 

Building fabric 

Element u..,.. u- Surface where the minimum value occurs• 

Wall 0.23 0.13 Surgey GP OF - Store W 7 

Floor 0.2 0.08 GP OF - Circulation S 4 

Roof 0.15 0.15 GP OF -Circulation R 5 

Windows, roof windows, and rooftights 1.5 1.4 GP OF -Circutation_G_18 

Personnel doors 1.5 - "No external persomel doors" 

Vehicle access & simlar large doors 1.5 - "No external vehicle access doors" 

High usage entrance doors 1.5 - "No external high usage entrance doors" 
u..,. • TypicallndiWlual et..,_ U-- (WI(m'K)) u ... • t.lirimum tn<!Hodual element U..,akJes (W/{m'K)) 

• Thent migtt be more ~ one s\lfac:e whiR the milimum lJ.\I&bt OCOUIS. 

Air PermeabiUty Typical value This building 

m'/(h.m') at 50 Pa 5 7 
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(i) HM Government BRUKL Output Document (i)HMGovernment 
tions Part L 2013 Compliance with England Building Regulations Part L 2013 

Project name 

Former ICL Pavillion As designed 

Date : Wed Jul12 17:28:03 2017 

Administrative Information 

Building Details 

Address:, 

Certification tool 

Calculation engine : SBEM 

Calculation engine version : v5.3.a.O 

Interface to calculation engine : DeslgnBuider S8EM 

Interface to ealrulatlon engine version: v5.0.3 

BRUKL compliance cheek version: v5.3.a .O 

Own 
Nam 
Telet 

Addr• 

1: 

lhooe n...nber: 

ess: . , 

ler details 

o: Donald Sinclair 

mona number: 

ess: . HarroN, 

Cert 
Narn 

Tele1 

Addf, 

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

CO, emission rate from the notional building, kgCOim'.annum Jf11 

Target CO, emission rate (TER), kgCO,/m' .a mum 

Building CO, emission rate (BER), kgCO,im'.annum 

gel? 

IS? 

Are emissions from the building less than or equal to the targ 

Are as bui« details the same as used in the BER calculations 

103.7 

103.7 

96.6 
BER =< TER 

Separa1e submission 

Criterion 2: The performance of the building fabric and fixed building services should ic and fixed building services should 
efficiency achieve reasonable overall standards of energy efficiency 

Values wtllch do not aehlovolhe standards In the Non-Domestic c Building S«vvcas Compliance Guido and Part L are 
displayed In red . 

Building fabric 

Element u..,~ ' .. ' .. I u..- I u.c·~ I u Surface where the maximum value occurs• 

Wall .. 0.35 0.18 0 0.18 Pa>AIIion OF • Creche W 9 

Floor 0.25 0.09 0 0.13 Pallillion OF • Office S 3 

Roof 0.25 0.15 0 0.15 Pallillion OF • Reception R 4 

Windows• ... roof windows, and rooflights 2.2 1.4 1.4 Pallillion OF- Creche_G 10 

Personnel doors 2.2 •No external persomel doors" 

doors 1.5 "No external vehide access doors• 

3.5 "No external high usage entrance doors• 
u.._ •Uniting orea-....,;ghtod av.._ U.Yatues (W/(m'KB 
Uo<o< • Colcul,.ed or....-eighted .._._ tJ.vol.- (WI(m'KJJ U e • Calculated ITliiJiinom indi,;ooat element U· - (W/(m'K)J 

• ThM8 might be more than ooe surlaoe where the maxim.wn U-vatue ocx:utS 
.... AtAomatic U-vllue c::f'led( by the tool 00.. not~ to curtain waJs whose 
·- Oi!ploy "'""""• 81d simla< gtaz:ing are .. d<ded from the u . ......, ched< 
N.B.: Ntlitherroof-.tlola's (ilc . smo1<e _,ts) nor swWnming pool basins 

lmlng standard Is similar to 11\at for.;.- . 

• rrodollod oc ched<ed against the limilng staoda«ls by the tool 

Oldard Worst acceptable stan I ; his buYding 
10 I 
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Building services 

The standard values listed below are minimum values lor aflldancies and maximum values lor SFP1. Refer to the 
Non-Domestic Building Services Complianoo Guido lor details. 

Whole building lighting automatic monitoring & targeting with alarms for out-<>f-range values 

Whole building electric power factor achieved by power factor correction 

1· Gas Water and ASHP heating/cooling_ Pavillion 

Heating efficiency Cooling efficiency Radiant efficiency SFP [W/(1/s)] HR efficiency 

This system 25 4.6 . . 

Standard value 2.5· 2.6 N/A N/A N/A 

Automatic monMortng & targeting with alarms for out-<>f«nge values for this HVAC system I YES 

• $190<1ard shown is for al typeo >12 kW OJiput. e.>a:ept absolptioo and g .. ..-gine heat pumps. For lypeo « 12 kW output, refflr to EN t4825 
for lmiting standards. 

1· Gas HW Pavillion 

Water heating efficiency Storage loss factor [kWh/litre per day) 
This building 0.91 0 
Standard value 0.8 N/A 

Local mechanical ventilation, exhaust, and terminal units 

10 System type In Non-domestic Building Services Compliance Guide 

A Local sl.4)oly or exlract ventilation LK~Its servino a single area 

B Zonal supply svstern where the fan Is remote from the zone 

c Zonal extract svstem where the fan Is remote from the zone 

0 Zonal supply and exlract ventilation LK~Its serving a sngte room or zone with heating and heat recovery 

E Local Sl.4)ply and extract ventilation system serving a single area with heating and heal recovery 

F Other local ventilation units 

G Fan-assisted terminal VAV unit 

H Fan col units 

I Zonal extract system where the fan is remote from the zone with grease filter 

Zone name SFP [W/(1/s)) 

10 of system type A B c 0 E F G H I 
HR efficiency 

Standard value 0.3 1.1 0.5 1.9 1.6 0.5 1.1 0.5 1 Zone Standard 

Pallillion OF • Creche . . . 1.4 . . 0 .85 0.5 
Pallilllon OF • Store . . . . N/A 

Pallillion OF • Office . . . 1.4 . . . . 0 85 0.5 
Palliilion OF • Reception . . . . . . . . N/A 

Pa>AIIion OF • Changing . . 1.4 - . . . . 0.85 0.5 
Pallililon OF • Circulaton . . . . . . . . . . N/A 

Pallilllon OF • Office . . . 1.4 . . . - 0 .85 0.5 
Pallillion OF • Store - - . . . . . . . N/A 

Palliillon OF • Changing . 1.4 . . . 0.85 0.5 
Pavillion OF • Cafe seating . . . . . . N/A 

Pallillion OF • Bar Store . . . - . . N/A 

Pallillion OF · WC . . 1.4 . . . 0.85 0.5 
Pallillion OF • Kitchen . . 1.4 - . . . - 0 .85 0.5 
Pallillion OF • Plant room . . . . . . . . . . N/A 

Pallillion OF · Circulaton . . - . . . - . . . N/A 
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Zone name SFP [W/(1/s)] 

10 of system type A B c D E F G H I 
HR efficiency 

Standard value 0.3 1.1 0.5 1.9 1.6 0.5 1.1 0.5 1 Zone Standard 

Pavillion 1 F - Kltchen - - - 1.4 - - - - 0.85 0.5 

Pavillion 1 F - Store 1 - - - - - - - - - - N/A 

Pavillion 1 F - Bar - - - 1.4 - - - - - 0.85 0.5 

Pavillion 1 F - Community- aub room - - - 1.4 - - - - 0.85 0.5 

Pavillion I F - Store 2 - - - - - - - - - - N/A 

Pavillion 1 F - WC - - - 1 4 - - - - - 0.85 0.5 

Pavillion 1 F - Store 3 - - - - - - - - - N/A 

Pavillion 1 F - Circulation - - - - - - - - - N/A 

Pavillion I F - Store - - - - - - - - - N/A 

General lighting and display Ughtlng Luminous elflcacy PmiWJ 
Zone name Lumlnalre Lamp Display lamp General lighting [W] 

Standard value 60 60 22 

Pavillion OF - Creche 110 - 175 

Pavillion OF- Store 110 - - 8 

Pavillion OF - Offia. 110 - - 109 

Pavillion OF - Reception - 110 75 264 

Pavillion OF - Changing - 110 - 142 

Pavillion OF - Circulation - 110 - 44 

Pavillion OF - Offooe 110 - 97 

Pavillion OF - Store 110 - - 8 

Pavillion OF - Changing - 110 - 115 

Pavillion OF - Cafe seating - 110 38 

Pavillion OF- Bar Store 110 - - 13 

Pavillion OF- we - 110 88 
Pavillion OF - Kitchen - 110 127 

Pavillion OF - Plant room 110 - 96 

Pavillion OF - Circulation - 110 66 

Pavillion 1 F - Kitchen - 110 - 279 

Pavillion 1 F - Store 1 110 - - 8 

Pavillion I F - Bar - 110 - 143 

Pavillion 1 F - Community- aub rooms - t10 579 

Pavillion 1 F - Store 2 110 - - 13 

Pavillion 1 F - we - 110 - 124 

Pavillion 1 F - Store 3 110 - - 13 

Pavillion IF - Circulation - 110 - 161 

Pavillion IF - Store 110 - - 7 

Criterion 3: The spaces In the building should have appropriate passive control measures 
to limit solar gains 

Zone I Solar gain limit exceeded?(%) llnt<KMI blinds used? J 
Pavillion OF - Creche I NO (-72.3%) NO J 
Pavillion OF - Store I N/A IN/A J 
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Zone Solar ga in llmk exceeded?(%) Internal bHnds used? 

Pavillion OF - Otlice N/A N/A 

Pavillion OF - Reception N0(-54.5%) NO 

Pavillion OF - Changing N0(-957%) NO 

Pavillion OF - Circulation N0(-14.9%) NO 

Pavillion OF - 011lce N/A N/A 

Pavillion OF - Store N/A N/A 

Pavillion OF - Changing N/A N/A 

Pavillion OF - Cafe seating N0(-58.2%) NO 

Pavillion OF - Bar St>re N/A N/A 

Pavillion OF -we N0(-97.6%) NO 

Pavillion OF - Kitchen N0(-80.8%) NO 

Pavillion OF - Plant room N0(-86.3%) NO 

Pavillion OF - Circulation N0(-16.5%) NO 

Pavillion 1 F - Kitchen N/A N/A 

Pavillion IF - Store 1 N/A N/A 

Pavillion IF- Bar N0(-67.1%) NO 

Pavillion 1 F - Cornrnlrlity - aub rooms NO (-73%) NO 

Pavillion IF - Store 2 N/A N/A 

Pavillion IF- we N0(-96.4%) NO 

Pavillion 1 F - Store 3 N0(-89.6%) NO 

Pavillion 1 F - Circulation N0(-45.6%) NO 

Pavillion IF- Store N/A N/A 

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

Separale submission 

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

Separale submission 

EPBD (Recast): Consideration of alternative energy systems 

I W<Ke alternative en<Kgy systems considered and analysed as part of the design process? NO 

[Is evldena. of such assessment available as a separate submission? NO 

I Are any such measlJ"es lnduded In the proposed design? NO 
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Technical Data Sheet (Actual vs. Notional Building) 

Building Global Parameters Building Use 

Actual Notional ---
Area lm'J 910.4 910.4 

External area lm'J 1669.8 1669.8 

Weather LON LON 

Infiltration lm'lhm'@ 50Pa] 7 3 

Average conductanoe IW/K] 461.42 608.53 

Ave<age U-value IWim'K] 028 0.36 

Alpha value•[%] 18.02 13.87 

• ~-~of" Wi<tt(I"S___..,•n• .. ,...,OOifttW'It wf'!<:ft it 411 tll'--lb~r.g 

!HI 

• 

Energy Consumption by End Use [kWhfm"] 

Actual Notional 

Heating 7.22 6.86 

Cooing 2.39 5.14 

Auxiliary 3.97 1.95 

Ughting 6.47 11 .36 

Hot water 400.02 420.8 
Equipmenr 24.44 24.44 

TOTAL- 420.07 446.1 2 

• Etw'w~o~•dbf eq.tpm.-.aclo•rd CXU"I~I'I•blll b"c:.M»~ .,_,. 
-TOw t~ ,.d•"Y~' ""''VYd.,.OIOby c>tJ-g...-.-.f-'P'alb-.. 

Energy Production by Technology [kWh/m"] 

Actual Notional 

PtlOOvoltalc systems - 0 0 

Wind turbi'les 0 0 .. 
CH P generators 0 0 --Solar lhermal systems 0 0 

Energy & C02 Emissions Summary 

Actual 

Heating+ cooling demand (MJ/m'J 112 
Primary energy" [I<Whim~ 548.04 
Total emissions lkQimi___ 96.6 

• ,..._,..•rwvr•,..am .-,ac:~.-.--vy6___, bfC .. ~·11n.. -' t~~pmtM. 

Notional 

126.65 

589.15 
103.7 

AJiA4<A!i He$.aunml3 .,. .... 1 (:afe11Dr,-,~)0Q t ~ /Tftlo.~wti;!t 
81 Offl:~ and W•::.tkihop btlsln4!1$SH 

B2 to 87 Gooetal ndu.sttialand ~al lndo'S2n.1lGfl".oJ?3 

B8 Stomg.e cr Cl~rt>u1nr: 

ClHttt~ 

C.2 ResidefltcallrrsltutOOs: HC'S,')ttoris of'.d t"'<HV HOI"'')M 
Cl Re9dfw'1tol lnstlutOO~ Resi~enti.1l ~;.1look. 

C2 Re!iiidcmtal lnsttutoos UrWersfhOS i:l1d coloQtfs 
C)A So.=ur Rftl:l.h.>"1l, I ;tttutr<(,S> 
R.!-sd< '!b 't> :)b~ 

01 Non-ntaldential tnatituUona: Conwnunity/Oay Centre 

(11 N( th olll,f• ·• t i J· m •xi ,.., 

01 Non-n.ldtnlattnatltuUona: Edue~tlon 
01 Non·n J1j.of"'' ln~lh~i )fi' Prn'l.uy Htttllth r ~~ 1 f{(H·•IOQ 

'::11 N,. ,_ .-1. n!Jo~,Jn ;tlut.: :s ( ,w tU 11y Gout1 
D2 Geneml ASS&mbty and let!'iU1 3, NigN ( h.1r.t an<: Theatnts 
()theJS Pass.81ger l41Tl"ina~ 
OU!t:\'7• f'l''le't"geP; , Sl!f"'lte 6'$ 

OOHtfS Mactoneou~ 2-\hf o'.;).,VIlitn 

Ott'·~ Car '"'ar•.s 2-t t-rs 
.Jltt6fl . ~·ld ak.re utitl btoc); 

~5017 

~veot.ms 

Heat dem [M.l'm2J 
Cool dem [I.U'm2J 
Heat ooo [kW111m2J 
Cool con [l<Whlm2) 

- 000 [l<Whlm2J 
HeatSSEFF 
CooiSSEER 
HoatgenSSEFF 
Cool gen SS EER 
ST 
HS 
1-FT 
CFT 

• Heating """'!'Ydemand 
• Coolllg energy demand 
11: Heat.ng enetgy consumption 
= Coolllg OM<gy OOOSIJmpCiOO 

.,.. Au,Oiay energy oonsu01)tioo 

• HNting system sea5008lefficiency (fO' notJonat building. vakJe deper'ds on octivity gtamg d85S) 
=Cooing s ystem seasonal eoetQY flticieocy ntoo 
; Heating geoemtor &easooal efficiency 
z Cooing goneraDr seas<:M"8 enetgy efficiency raio 
= System type 
• Heataoorce 
= Heating fuel type 
• Cooling fuel type 
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Key Features 
The Building Control Body is advised to give particular att ... tion to ~ems whose specifications ant better than typi<:Jtlly 
expected. 

Building fabric 

Element u.,.,. u- Surface where the minimum value occurs• 

Wall 0.23 0.18 Pavillion OF - Creche W 9 

Floor 0.2 0.05 Pavillion OF - Reception S 3 

Roof 0.15 0.15 Pavillion OF - Reception R 4 

Windows, roof windows, and rooftights 1.5 1.4 Pavillion OF - Creche_ G_ 10 

Persomel doors 1.5 - "No external persomel doors• 

Vehicle access & similar large doors 1.5 - "No external vehide access doors" 

Higl usage entrance doors 1.5 - "No external high usage entrance doors• 
u..,. • Typical individual el.......,l U-- {W/(m'K)) \J<M• • Minlroom lndMdual_, U.Y- {WI(m'KJ 

• Tt.. might be tnOf& than one awf80I where the minimmt lJ..valle occurs. 

Air PenneabiMty Typical value This building 

m'/(h .m ? at 50 Pa 5 7 
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nt @) HM Government BRUKL Output Document @)HMGovernment 
gulations Part L 2013 Compliance with England Building Regulations Part L 2013 

Project name 

:ilities Former ICL Residents Fac As designed 

Date : Wed Jul12 17:32:51 2017 

Administrative Information 

Building Details 

Address: , 

Owner Details 

Name: 

Telephone number: 

Certification tool Address:., 

calculation engine : SBEM 

calculation engine version : v5.3.a.o Certifier details 

Interface to calculation engine: Oesigl8uid!l' SBEM 

Interface to calculation engine version: v5.0.3 

BRUKL compliance check version: v5.3.a .O 

Name: Donald Sinclair 

Telephone number: 

Address: , Hai'I'ON, 

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

n'.annum 

the target? 

CO, emission rate from the ootional building, kgOOJm' 

Target CO, emission rate (TER) , kgCWm' .annum 

Building CO, emission rate (BER), kgCO,Im'.annum 

Are emissions from the building less than or equal t> 

Uations? Are as built details the same as used in the BER calcuati 

42.3 

42.3 

32.7 

BER =< TER 

Separate submission 

Criterion 2: The performance of the building fabric and fixed building services should fabric and fixed building services should 
achieve reasonable overall standards of energy efficiency ergy efficiency 

Values which do not achieve ltle standards in the Non-0 
displayed in red. 

omestlc Building Services Compliance Guido and Part L are 

Building fabric 

Element U..- I U. • .c.c u...,k Surface where the maximum value occurs' 

waw· 0.35 I o. 
Roor 0 

Roof 0. 

Windows·· •. roof windows, and rooflights 1. 

Personnel doors 2.2 

Vehicle access & similar Iaroe doors I 1.5 

Hlah usage entrance doors I 3.5 
u-..- • li'nti"'l...,.weiQhtod av.._ u ... -IWI(m'K• 
Uoe.o. • Cllcutaed ..-..-.;gtJted .._._ U.vet.- jW/(m'K)) 

18 

08 

15 

4 

• Theta might be f'OOf& than one !Uffaoe where the ma.xirrum U-Y&Jue 
.. AIJOmatic U-'t!ahJe c:nedc: by the 1<>ot does not apply to curtain wat 
- Oisp6ay w4nckJ.¥$ Md smlarglating 8(88Kdlded from theU·V8' 
N.B.: No;therroolveotlot<n(ilc . .,.-_,ts)nor ~pool 

0.18 Residents Facilities OF- Orculation- Recepti 

0.13 Residents Facilities OF- Reception_S_3 

0 .15 Residents Facilities OF- Orculation- Recepti 

1.4 Residents Facilities OF - Orculation - Recepti 

"No external personnel doors" 

u.~ • Calculated moxinom ildi...,ualolemeot U· - jW/(m'K)) 

OOCUIS . 

who<elmltlng stancilrd Is -lotto that k>r >Mndo¥os . 
t chedt. 
!Sins 8le rrodelled Of chec.ked agaflst the llmitng standatds by the tool. 

~le standard Worst acceptab I ~Is buHdlng 
10 

n_W_8 

n_R_S 

n_G_10 

I 
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Building services 

The standard vaiUM ll&ted below ... minimum values lor olfk:iencies and maxlmum values lor SFPs. Rotor to Ill• 
Non-Domestic Building Services Compliance Guido lor c:letalls. 

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

Whole building electric power factor achieved by power factor correction 

1- Gas Water and ASHP heating/cooling 

Heating efficiency CooUng efficiency Radiant efficiency SFP [W/(1/s)] HR efficiency 

This system 25 3.58 - - -
Standard va lu a 2 .5· 2.6 N/A N/A N/A 

Automatic monitoring & targeting with alarms for out-of ... ange values for this HVAC system I YES 

• SBndard shown is few" at types >12 kW o..tput, except ab&ofption aro gas ergine heat pumps . FOf types <= 12 tW output. refer to EN 14325 
lorlimitl1gstaodatds. 

1- Gas HW residents lac. 

Water heating efficiency Storage loss factor ['kWh/litre per day] 

This building 0.91 -
Standard value 0.8 N/A 

Local mechanical ventilation, exhaust, and terminal units 

10 System type In NoiHiomestlc Building Services Compliance Guide 

A Local supply or extract ventilation ~its ser'o'ing a single area 

B Zonal supply system where the fan Is remote from the zone 

c Zonal extrad system where the fan Is remote from the zone 
0 Zonal supply and extract ventilation ~Its serving a sngle room or zone with heating and heat recovery 

E Local Sl4Jply and extract ventilation system serving a single area with heating and heat recovery 

F Other local ventilation ~its 

G Fan-assisted terminal VAV ~n 

H Fan col units 

I Zonal extrad system where the fan is remote from the zone with grease filter 

Zone name SFP (W/(1/s)] 

10 of system type A B c D E F G H I 
HR efficiency 

Standard value 0.3 1.1 0.5 1.g 1.6 0.5 1.1 0.5 1 Zone Standard 

Residents Facilities OF- arrulatlon - Race~ ion - - - - - N/A 

Residents F acillties OF- Mul11-functio 1000 - - 14 - - 0.85 0.5 

Residents Facilities OF - Restaurant - - - 1.4 - 0.85 0.5 

Residents F acUities OF- Bar - - 1 4 - - - 0.65 0.5 

Residents Facilities OF- Private Lo~ 9e - 1.4 - - - 0.85 0.5 

Residents F aclllties OF - care Manag ~ - - 1.4 - - 0 .85 0.5 

Residents F aclllties OF- Reception - - - - - - - N/A 

Residents Facilities OF- Toilets - - 1.4 - - - - - 0.85 0.5 

Residents F aclllties OF- T ollets - - - 1.4 - - - - 0.85 0.5 

Residents F aclllties OF- Klchen - - . - - - 0.5 - N/A 

Residents Facilities OF- Residents st op-on ~ - - - - - - N/A 

Residents Facilities OF- Hairdressing - - - 1.4 - 0 .85 0 .5 

Residents Facilities OF- Treatement - - - - - - - - N/A 

Residents Facilities OF- St>re - - - - - - - - - N/A 
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General lighting and display Ughtlng Luminous efficacy PmiWJ 

Zone name Lumlnalre Lamp Display lamp Gen«alllghtlng [W] 

Standard value 60 60 22 

Residents Fadlities OF - Circulation - Reception - 110 - 302 

Residents Fadlitles OF- Multi-function room - 110 - 446 

Residents Fadlities OF - Restaurant - 110 75 281 

Residents Fadlities OF - Bar - 110 75 187 

Residents Fadlities OF- Private Lounge - 110 - 152 

Residents Fadlities OF- Care Manager 110 - - 90 
Residents Fadlities OF - Reception - 110 75 58 
Residents Fadlities OF - Toilets - 110 - 103 

Residents Fadlities OF- Toilets - 110 - 88 

Residents Fadlltles OF - Kitchen - 110 - 483 

Residents Fadlities OF - Residents shop-otlice 110 - - 218 

Residents Fadlitles OF - Hai'dresslng 110 - 71 

Residents Fadlltles OF- Treatement 110 - - 127 

Residents Fadlities OF - Store 110 - - 9 
---- --

Criterion 3: The spaces In the building should have appropriate passive control measures 
to limit solar gains 

Zone Solar gain limit exceeded?(%) Internal blinds used? 

Residents Fadlities OF- Circulation- Reception NO (-65.4%) NO 
Residents Fadlitles OF- Multi-function room NO (-65.3%) NO 
Residents Fadlities OF- Restaurant NO (-177%) NO 
Residents Fadlities OF - Bar NO (-12.3%) NO 
Residents Fadlities OF - Private Lounge NIA N/A 
Residents Fadlities OF- Care Manager NO (-67.5%) NO 
Residents Fadlities OF- Reception NIA N/A 
Residents Fadllties OF - Toilets NIA N/A 
Residents Fadlities OF - Toilets NO (-83.1%) NO 
Residents Fadlitles OF - Kitchen N0(-81%) NO 
Residents Fadlities OF- Residents shop-o1f1ce NO (-79.5%) NO 
Residents Fadlitles OF - Hai'dresslng NO (-81.2%) NO 
Residents Fadlities OF - T reatement NO (-72%) NO 
Residents Fadlities OF- Store NIA N/A 

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

Separate submission 

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

Separate submission 
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EPBD (Recast): Consideration of alternative energy systems 

Were alternative ener y systems considered and analysed as part of the design process? NO 
Is e'lldence of such assessment available as a separate submission? NO 
Are any such meastres induded In the proposed design? NO 
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Technical Data Sheet (Actual vs. Notional Building) 

Bui lding Global Parameters Building Use 

Actual Notional 

Area[m'] 836.3 836.3 

External area [m2[ 1392.5 1392.5 3$ 

Weather LON LON a 

Infiltration [m'lhm'@ 50Pa] 7 3 
A~ge conductance [WIK] 343.53 534.69 

Awrage U-value [Wim'K] 025 0.38 - ,. 
Alpha value' (%) 24.07 14.66 

• ~g.ofh tt.Mng'a~ltn.,. .. ,....COolf~ t wt.cft t. UIOt,..,._l W4;Jf'lp 

39 

Energy Consumption by End Use [kWhlm1 

Actual 
Heating 5.46 

eootng 10"M 
Auxiliary 16.16 
Ughting 

Hot water 
Equipmenr 
TOTAL- 88.04 

Notional 
6.73 

16.07 
13.58 

• &wgyw•dbf -...~t!XI•I'ICC CDIII~f'l•to•b~-.wu.,..-., .. 
-lbW )t; MC fi•"'~-!Wd-.,IIO«<byOi,.g....-.ooa., IQPtoiOII 

Energy Production by Technology [kWhlm1 

Actual Notional 

f'.hobvoltalc systems 0 0 -
Wind turbil es 0 0 

CH P generators 0 0 

Solar thermal systems 0 

Energy & C02 Emissions Summary 

Actual 

Heating + cooling demand (MJ/m')""' 24 7.97 

Primary -rgy' (l<Whlm~ 190.91 
Total emissions (kg/' 32.7 

• ,..,.,.'Y•""'W•"'td _,._ctM:a~.-.-.gydl~ bf<;HP gen~•kn. lt iiDPC.tN.. 

Notional 

267.08 
247.66 
42.3 

I>JIA~A$ -t• and CafHIOrlnki"V Eti/Tokoaway. 
B1 omc.. onc1 Worbhap buainoNas 
E? toR- (.An.>f':1l In• ,.il"'~ rt ~· ~ ~In 1 

~ S!~fi OF D<'ltrtxrt~CY 

C1 H,:~j .s 
C2 R•,.~la.J lrn:; , tutlf"''ls. Ho ,t; ;a;. df'ld C· H;•rp 

C2 R"ldontltllnttltutlo .. : fiHid""'lal ad\ooft 
C2R 

01 Non-rqideotiallnritullone; Communityto•y Centre 
01 N( ~ \lo 1llr •ltut1 .n L lllif ' 1-1u<;>•ufl' rrl (: 

11 N ,_ dfo,t; ,., ·thl~• 

01 No,...ldontiallnatltullont: Prlmoty Health C•• &JIIdlng 
01 Nan c11ff!L<ft h 'll.ut.JO('i -,, .ot ~n: C t!lll'j :ub 

07 G A- •d I r "'' t u!16 "Thl •i! 

Qlt'!~ - Pasea-~rtennin.ai:" 

.')U~.flo f-tTJIEM'il~Y s.er..;:;.es 
Ot•lttn>: M&elaneous 2.:'lf acb'it.nrs 
Othen . ....ar Par~ b l hrs 
()ttlfJfl . Stand ak)ne .rtitl; t*.x;k 
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lOtiims 
Heat dem [MJ/m2] 
Cool dem (M.k'm21 
Heat 000 [l<WI\Im2) 
Cool con [I<WtVm2J 

""' 000 [l<Wt-lm2J 
HeatSSEFF 
CooiSSEER 
Heatgen SSEFF 
Coolgen SSEER 
ST 
HS 
t-FT 
CFT 

• Huting '"""!'Ydemand 
: Cooing '"""VY demand 
.: Heating eoetgy ConsutT'Ipt.IOn 

= Cooing eoo<gy consumption 
= Auxila-y energy consu~on 
• H&amg system soaS011<1ieffideocy (to- notional building. v!We depe<"ds on activity glazilg dass) 
= ~ system seasonal ene~gy ttfioency rato 
= Heat.ng geoemtor i8ClSOf'l8J efficiency 
• Cootng geoeraDr seasORJl enmgy efficiency nltio 
=System._ 
• Heat source 
= Heamg fuel ._ 

= Cooing fue4 type 
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Key Features 
The Building Control Body is adviaed to give particular attention to Hems who"" specifications a,. better than typically 
expectad. 

Building fabric 

Element u."" u.- Surface where the minimum value occu~· 

Wall 0.23 0.18 Residents Facilities OF- Orrulation - Reception W 8 

Floor 0.2 0.08 Residents Facilities OF- Restaurant S 3 

Roof 0.15 0.15 Residents Facilities OF - Clrrulatlon - Reception R 5 

Windows, roof windows, and rooftights 1.5 1.4 Residents Facilities OF - Orruiation - Receptlon_G_1C 

Personnel doors 1.5 - "No external personnel doors" 

Vehicle access & similar large doors 1.5 - "No external vehicle access doors" 

High usage entrance doors 1.5 - "No external high usage entrance doors" 
u ........ Typb>l lndillldual .. ......,, lJ..- (W/(m'K)J u. ..... Mnlmum lndMdual-...nt u ... ._ (W/(m'KJ 

• Th..., might be mo<elhan ooe surlace whentlhe minimun u . ...,. OOCIJIS . 

Air PermeabiMty Typical value This building 

m'/(hm') at 50 Pa 5 7 
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Appendix H 
Be Green (ASHP) BRUKL Worksheets (Non-Domestic) 

  



Project name 

Former ICL GP As designed 

Date: Wed J ul12 17:22:39 2017 

Administrative information 

Building Details 

Adclre•: , 

Certification tool 
Calculltion engine: SBEM 

Calculation engine version: v5.3.a.O 

lnllrfae» to calculation engine: Desi!J1Bullder SBEM 

lnllrfae» to calculation engine version: v5.0.3 

BRIJKL compliance check version: v5.3.a.O 

Owner Details 
N.,e: 
Telephone number: 

Adclre .. : , , 

Certifier details 

N.,e: Donald Sildllir 
Telephone number: 

Address: • HarTON, 

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

co, emission rete from the notonal bull<lng, kgCO,tm'.annum 27S 

Target CO. emission rate (TER), kgCQ,/m' .aml.ITI 27.9 
Building CO, emission rate (BER), kgCO./m'.anoom 20 

Are emissions from the building less than or equal tl the target? BER =<TER 

Are as built details the same as used In the BER calculalons? Separate submission 

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

achieve reasonable overall standards of energy efficiency 

~S.::;:d~':!t not echleve the •- In the Non.Oom•tlc Bui..,O S.VIose Complance Guide and Part La,. 

Building fabric 

Element u........ u.~ .. Uoc• Surface where the maximum value occurs• 

Wall .. 0.35 0.17 0 .16 GP OF- Cin:Uation W 17 

Floor 0.25 0.1 0.25 GP 1F- Cln:Uation F 4 

Roof 0.25 0.15 0.15 GP OF - Cln:Uation R 5 

Windows• .. , roof windows, and roofllghts 2.2 1.4 1.4 GP OF- Cln:Uation G 18 

Personnel doors 2.2 - - 'No external persomel doors• 

Veticle access & similar large doors 1.5 - - 'No external vehicle access doors" 

High usage entrance doors 3.5 - - 'No external high usage entrance doors• 
u...... • Liniting -....;g~~Wc~av- u .. - (W/(m'KI 
U..:.. •c.lcul-er~ .-.geiJ...,_ (W/(nfKI u,..,.. • c.lcutoWd maJdmum l'ldillidual o4omont IJ.val ... (W/(m'K)J 

• n- ml{lll be more hn one oo.rfaco -the muimum U·vMie """""'· 
"Aulernltic U.Y- c:lledt by the IOol- ncl opply locu<tain ...... -linllf'CIItondeftllo olmHerlOthet loni.-. 
"• Di"""y wi,_ lnd oinl• glozing ore Olduded from the IJ.voha c,__ 
N.B.: Neilherrool_,dobs (Inc . omo1<a -)nor -.vnlng pool besino ore moclolled or dlecMd ligairst the lmlting- by the tool 

Air PenneabiNty I Worst acceptable standard I This building 

rrl'l(h .m') at 50 Pa 110 17 
P8ge 1 ol8 

Building ..-vices 

The •ndord ....... ,..._d below a .. ml'*"..., va.,_s for slllc-.des and ............ valu• for SFPa. Refw to the 
Non-Oomeellc Buldlng -e• Complllnce Guide for •taiL 

1- Gas Wmer and ASHP healn9'coolng 

I Heating efficiency I Cooling elllclency I Radiant efficiency I SFP [W~I/s)) I HR efficiency 

This system 14.59 13.58 1- 1- 1-
Standard value 12 .s• 12.6 I NIA IN/A I N/A 

Automatic monitoring & targeting with alarms for out-of..-ange values for this HVAC ayetem I YES 
• SlarodMG .,_.,is for at types >12kWou.,.n. exooploboofJ>Iionll<1d gu enginehHI-. Fortypes<•12 kWou1pul, NlferlOEN 1ol825 
for llriting slot1datdo. 

1-Gas HW 

elllclency lou factor (kWhnltre 

This building 

Standard value 

Local mechanical ventHatlon, exhaust, and terminal unlta 

ID Syetem type In Non-domestic Building Services Compliance Guide 

A Local supply or ext-act venUation units serving a single area 

B Zonal supply system where the fan Is remote tom the zone 
c Zonal extract system where the fan Is remote from the zone 

D Zonal supply and extract venllalon oolts serving a single room or zone with heating and heat recovery 

E Local supply and extract wntllmlon sysmm serving a single area ~th heating and heat recovery 

F Other local venllalon oolts 

G Fan-asslsmd terminal VAV oolt 

H Fan ooll units 

I Zonal extract system where the fan Is remote from the zone ~th grease Iller 

Zone name SFP [Wi lls)] 
HR etfleltncy 

10 of system lyJM A B c D E F G H I 
Standard value 0.3 1.1 05 1.9 1.6 0.5 1.1 0.5 1 Zone Standard 

GP OF - Cln:Uation - - - - - - - - - N/A 

GP OF- Consulalon 1 - - - 1.4 - - - - - 0.65 0.5 

GP OF- Receplon - - - 1.4 - - - - - 0.65 05 
GP OF - Consulalon 2 - - - 1.4 - - - - - 0.65 05 
GPOF -lntervlewofllce - - - 1.4 - - - - - 0.65 05 
GP OF- Cleaner store - - - - - - - - - - N/A 

GP OF· Toilets - - - 1.4 - - - - - 0.65 0.5 

GPOF -Uft - - - - - - - - - - N/A 

GP OF - Consulation 3 - - - 1.4 - - - - - 0.65 0 .5 

GP OF • Pharmacy - - - 1.4 - - - - - 0.65 0 .5 

GP OF· Physic · Baby clinic - - - 1.4 - - - - - 0.65 0 .5 

GP OF- Consulation - - - 1.4 - - - - - 0.65 0 .5 

GP 1 F - Cln:Umlon - - - - - - - - - - N/A 

GP 1 F - General ofllce 1 - - - 1.4 - - - - - 0.65 0 .5 

GP 1 F - Ubrary - - - 1.4 - - - - - 0.65 0 .5 
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Zone name SFP [W/ Is)] 

ID of ~stem type A B c D E F G H I 

Standerd value 0.3 1.1 0.5 1.9 1.6 0.5 1.1 0.5 1 

GP 1 F • General Office . . . 1.4 . . . . . 
GP 1 F • Meetng room . . . 1.4 . . . . . 
GP 1 F • Training . . . 1.4 . . . . . 
GP 1 F • Reception . . . 1.4 . . . . . 
GP1F-Smra . . . . . . . . . 
GP 1 F • Showers . . . 1.4 . . . . . 
GP 1 F • Practise mooager o111ce . . . 1.4 . . . . . 
GP 1 F • Sta11 room . . . 1.4 . . . . . 
GP 1 F • Conslitatlon 1 . . . 1.4 . . . . . 
GP 1 F • Record store . . . . . . . . . 
GP 1F· Uft . . . . . . . . . 
GP 1 F • Toilets . . . 1.4 . . . . . 
GP 1 F • Minor surgery . . . 1.4 . . . . . 
GP 1 F • Consultation . . . 1.4 . . . . . 
GP 1 F • Treatment . . . 1.4 . . . . . 
GP 1 F • Utility smra . . . . . . . . . 
SIXgey GP OF · Smre . . . . . . . . . 
SIXgey GP OF · Planroom . . . . . . . . . 
Sl.l'gey GP OF • Clrcllation . . . . . . . . . 

Genen~lllghtlng •nd dlspl•y Hghtlng Luminous efflc~~ey [lm/W] 

Zone name LumiMI,_ LMlp Dlspl•y lamp 

St•ndn v•lue 60 60 22 

GP OF· Circulation . 110 . 
GP OF· Consultation 1 110 . . 
GP OF· Reception . 110 75 

GP OF· Consultation 2 110 . . 
GP OF· lnlllrvl- office 110 . . 
GP oF • Cleaner store 110 . . 
GP OF· Toilets . 110 . 
GPOF· Uft . 110 . 
GP OF· Consultation 3 110 . . 
GP OF· PhermiiCY 110 . . 
GP OF· Phylio • Beby clink: . 110 . 
GP OF· Consultation 110 . . 
GP 1 F • Circulation . 110 . 
GP 1 F • General office 1 110 . . 
GP 1 F • Ubrery 110 . . 
GP 1 F • General Office 110 . . 
GP 1 F • Mee*ng room 110 . . 
GP 1 F- Training 110 . . 
GP 1 F • Reception . 110 75 

GP 1F • Smre 110 . . 

HR efficiency 

Zone StancWd 

0.85 0.5 

0.85 0.5 

0.85 0.5 

0.85 0.5 
. N/A 

0.85 0.5 

0.85 0.5 

0.85 0.5 

0.85 0.5 
. N/A 
. NIA 

0.85 0.5 

0.85 0.5 

0.85 0.5 

0.85 0.5 
. NIA 
. N/A 
. NIA 
. NIA 

General Ughtlng [WJ 

215 

549 

211 

470 

116 

11 

66 
14 

249 

600 

182 

145 

178 

126 

196 

128 

236 

185 

110 

9 

~3ol8 

General lighting •nd display lighting Luminous etfiCIICY [lm/W] 

ZoneMme LumiMire ~mp Dlspllyl.mp G-1111 Nghtlng [W] 
StancWd value 60 60 22 

GP 1 F ·Showers . 110 . 43 

GP 1 F ·Practise mooaaer office 110 . . 128 

GP 1 F • Staff room . 110 . 57 

GP 1 F • Consultation 1 110 . . 128 

G P 1 F • Reconl store 110 . . 14 

GP1F-Uft . 110 . 11 

GP 1 F · Toilets . 110 . 61 

GP 1 F • Minor Sl.l'!lei'Y . 110 . 288 

GP 1 F • Consultalon 110 . . 129 

GP 1 F ·Treatment 110 . . 425 

GP 1 F • Utllltv store 110 . . 16 

Surgey GP OF· Store 110 . . 165 

Surgey GP OF · Plan1room 110 . . 466 

Surgey GP OF· Clrdualon 110 . . 170 
~-

Criterion 3: The spaces in the building should have appropriate passive control measures 
to limit solar gains 

Zo!M Sol• u-ln limit exceeded? (%) lntem•l blinds used? 

GP OF · Circulation NO(-n%) NO 

GP OF· Consultation 1 N0(-75.9%) NO 

GP OF· Reception N0(-49.3%) NO 

GP OF· Consultation 2 N0(-82%) NO 

GP OF • lnter.Aew office N/A N/A 

GP OF • Cleaner store N/A N/A 

GP OF· Toilets N/A N/A 

GPOF • Uft N/A N/A 

GP OF • Consultalon 3 NO (·72 .4%) NO 

GP OF • Pharmacy NO (·67 .4%) NO 

GP OF • Physlo • Baby clinic N0(-71 .4%) NO 

GP OF • Consultalon NO(-n .S%) NO 

GP 1 F • Circulation N0(-93.3%) NO 

GP 1 F • General o111ce 1 NO (-75.6%) NO 

GP 1 F • Ubrary N0(-69.7%) NO 

GP 1 F • General 0111ce NO (-74 .4%) NO 

GP 1 F • Meetng room N0(-56%) NO 

GP 1 F · Training N0(-54.4%) NO 

GP 1 F • Reception N0(-512%) NO 

GP 1F • S\:lra N/A N/A 

GP 1 F • Showers N0(-86.3%) NO 

GP 1 F • Practise mooeger oflce N0(-82.8%) NO 

GP 1 F • Staff room N0(-80.4%) NO 

GP 1 F • Consultalon 1 N0(-71 .7%) NO 

GP 1 F • Reconl store N0(-80.2%) NO 

GP1F-Uft N/A N/A 
------- - ------------------
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Zone Sot•v-ln limit exc .. ded?(%) Internal binds UMd? 

GP 1F- Toilets N0(-79.4%) NO 
GP 1 F- Minor surgery N0(-71 .8%) NO 
GP 1 F- Consultation N0(-79.4%) NO 

GP 1 F • Treatment N0(-77%) NO 

GP 1 F • Utility stlre N0(-65.3%) NO 

S~.rgey GP OF - Stlre N/A N/A 
S~Xgey GP OF- Planroom N/A N/A 

SiXgey GP OF- CirclJatlon N/A N/A 

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

Separate submission 

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

Separate submission 

EPBD (Recast): Consideration of alternative energy systems 

Page5ol8 

Technical Data Sheet (Actual vs. Notional Building) 

Bui ldmg Global Parameters 

Actual 
lwa [m') 1231.2 
External area [m, 2159.6 
Wealher LON 
lnfilralion [m'h11n'@ 50Pa] 7 
Average conductanoe [WIK] 554.12 
Average U-value [W/m'K] 0.26 
Alpha value• [%] 23.82 

Notional 
1231.2 
2159.6 
LON 
3 
908.7 
0.42 
15.3 

Bui lding Use 

a11<1ProfesslonojoerW:eo 
ll:J;MJA5 Retl0ur81l• ond Cof•sltlrr<' 

10 81~--....,--
62io B7 Gen«alindullrllland Spec..,llndullrlol Gloopc 
B8 Stor~o or O~Wt><iboo 
C1 Hotel• 11 C2 ____ , H ___ c __ 

C2 Rosod.,nbiJ lnslllutr>ns. Resod<Jnllll 110<'l 
C2 RNICier~balln~ttuOOO. Lku...etSrt•~ nd ~ 

• ...,_..9f1Nlilitl~a~,_....,.,oo.._l'l..nd'I III 6J•IOh-.ftr'dM C2A Seouro Resklent•J lnslllubooo 

n 

Energy Consumption by End Use (kWh/m2
] 

Actual Notional -
Heati~ 2.78 7.07 
Cooling 6.96 12.1 - -Auxllary 12.85 8.81 
Ughting 13.77 23.98 -Hot water 7.36 7.53 - ---
Equipment" 41 .91 41 .91 
TOTAL .. 43.72 59.49 
• £nt~~~t Wlilold tly «JJO!Mnlcb-. not CIGU,_.,._ ... ICIIIf b'CIIb.l .... g.I.Miiorw.. 
•r ... . ,.t d~rVMdlicii Me~VY ....,_II¥CW',..._O't., lf ... ..._ 

Energy Production by Technology (kWh/m2
] 

Actual Notional 
~ 

Photovoltalc systems 0 0 
WI"Jdtwbines 0 0 --CHP generators 0 0 
Solar lhermal syslems 0 0 

Energy & C02 Emissions Summary 

Act IIIII 

Heating + cooling demand [MJhn~ 173.33 
Primary energy• [kWhlm') 117.8 
Total emlssklns [kglm'] 20 
'" '""'-v-~~W• n•of"ff•__.•,...~I¥CHP~ ifl~ 

Notional 
218.63 
164.72 
27.9 

Res!onUal opaOH 
01 Non·18tdenllal l"'lllutr>ns· Commuooty.'Day Ce<li1o 
01 ,..,...,.J., · dt.nblllnsl(ub Lb'a, tv\! HJ t<J Gel ... 
01 Non·rwtdentllf lr&taubr'ln,. Educet• ~ 

01-ontlll"altu-: ~H-C-8uildlo1g 
01 Non-tMidenballrsttut.vu ;ro-wf'l ld C'.rv.rll)• C· '".U'tl 

02 o.n.taJ Assembly al"d L• "'t~re. Nl'::lht Ou~ ar d Thet~•rea 
Others: Pa11engtt IO<mNII 
Other': Emerg4rtcy ..,.,;cea 
Others: Mi&otleneow 2"hr a.ctiviles 
Ottwtrs: Car Parb 24 hrs 
otheu SL1n<J a10no ulll~y bloo 
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Hat dem IMJim2J 
Coot dem (M.I'm2) 
HNt con [I<WIIIm2J 
Coot con (IMIIllm2J 
Awe con (IMIIllm2J 
HMtSSEFF 
CootSSEER 
HNI v-> SSEFF 
Coot v-> SSEER 
ST 
HS 
HFT 
CFT 

• Heating- demlnd 
• Ccolilg- demand 
• HNli'lg-C0111U1111>tion 
• Ccolilg -vY c:onoumption 
• Aulcllilly -v» conoiJI11)tion 
• HMli'lg system oouono1 eftldoncy (br nolionol bulkftlg. vllue depends on adivly gllling duo) 
= Ccolilg system IMionll onoogy eftlcloncy r11to 
• HMli'lg -tor oouonoloftlcloncy 
•Ccolilg _.- IMia>ol- oftlcloncy ratio 
=S)otem~ 
• Heet .aun::e 
• HMli'lgfutl~ 
• Ccolilg full typo 
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Key Features 
The Building Conlrol Body Ia 8dYIMd to give partie ... • atWntlon to tt.ma wtiOM •eclllcetlona.,. better than typlcely 
.xpected. 

Building fabrtc 

Element ~,. u- Surface where the minimum value occurs• 
Wall 0.23 0 .1 3 S~~gey GP OF - Store W 7 
Floor 0.2 0 .08 GP OF - ClrculaGon S 4 

Roof 0.15 0.15 GP OF - Circulaton R 5 
Windows, roof >Mndows, and roollghts 1.5 1A GP OF - ClrculaGon_G 18 
Personnel doors 1.5 - 'No elCiernal personnel doors" 
Vehicle access & similar large doors 1.5 - 'No elCiernal vehicle access doors• 

Hl!11 usage enrance doors 1.5 - 'No elCiemal hl!11 usage entrance doors" 
u,.,. • T)l)ical ndivldual element U.vet- {W/(m'K)) u .... = Minlmum NIN-11-t U-......... {W/(M'I<)J 
• T'- might bo more tl1an me IU~ -.the minimum iJ.WIIuOOCCJJf'l. 

Air Permeability Typical value Thl1 building 
m'f(h .m') at 50 Pa 5 7 
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Project name 

Former ICL Pavillion As designed 

Date: Wed Jul12 17:27:06 2017 

Administrative information 

Bulldl ng Details 
Aden•: , 

Certlflcatl on tool 

Cllculetlon engine: SBEM 

Cllculetlon engine veralon: v5.3.a.O 

lnllrfloce to cllculetlon engine: Desig1Bullder SBEM 

lnllrfloce to cllculetlonenglne veralon: v5.0.3 

BRIJKL compile nee check veralon: v5.3.a.O 

Owner Details 
Neme: 
Telephone ....,.bar: 

Addreee: , , 

Certifier details 
Neme: Donold Sildtir 
Telephone ....,.bar: 

Addrese: , HalTON, 

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

co, emission rate from the nolonal bt.ildlng, kgCO,kn'.annum 103.7 

Taraet CO. emission rate (TER), kgCO,/m' .amum 103.7 

Building CO, emission rate (BER), kgCQ,/m'.annum 94.9 

Are emissions from the bt.ildlng less than or equal t:1 the target? BER =<TER 

Are as bt.ilt details the same as used In the BER calrualons? Separate submission 

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

achieve reasonable overall standards of energy effic i ency 

Ve._• wlllc:h do not echleve IIIII etanderde In IIIII -.Com•llc IIIUIIdng S.VIoee Complance Gl*le end Pelt L are 
clsplayed In red. 
Building fabric 

Element u..u.,, u..,.. u~ Surface where the maximum vatue occurs• 

Wall .. 0.35 0.18 0.18 Pavillion OF- Creche W 9 

Floor 0.25 0.09 0.13 Pavillion OF- Oflce S 3 

Roof 0.25 0.15 0.15 Pavillion OF- Reception R 4 

Windows· ... roof windows, and roolliltils 2.2 1.4 1.4 Pavillion 0 F - Creche G 10 

Personnel doors 2.2 - - 'No exteA"nal peA"somel doors• 

Vehicle access & similar large doors 1.5 - - 'No external vehicle access doors" 

Hi!lh usage entrance doors 3.5 - - 'No external hkil usage entrance doors• 
u- • Umitln1l-"'"ght.dav- u .. - [W/(m'l<l 
u..,.. •c.lculot.d~ •-IJ.voJ-[W/(-1 u,.,.. • calculated maximum kldilliduol ....,_, IJ.voi\.M [WI(m'I<)J 

-n.. mlglt be""" 11w1 one s.n-- the maxi,.., u--.. OCQIIO . 

-AU1anotiCU.Y-dlod<bythelool-nct~IOcurtlin ... lowhoeelinitirg1-lotmllortotlletlo<Yoi-. 
-· Cioploy Yoindowl andtimlorgfung ore ellduded from the IJ...,<» clledt 
N.B.: ,._rod Wltlobs (R: . ...,.,. -)nor IWirnnWlg pool buill ere modollod 0t cNdood IG* .. t the .,;101g- by the lod. 

Air PermeabiUty I Wom acceptable standard I This building 

m'/(h .m') at 50 Pa 110 17 

! 
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Building services 
Tt. •..ton~ w._•l-d below are ml,.,um n._• for etllc:..,clee - melllnun vllu• for 8FPa. Aefw to IIIII 
Non-O-llie B .. dlng S.W:ea Compile nee Guide for detaiL 

lighting automlltlc monitor! 
electric power factor achieved 

1- Gas WateA" and ASHP healn~Vcoolng_Pavllllon 

I Heating efficiency I Cooing eftlclency I Radiant efficiency I SFP IWI(I/s)) I HR efficiency 
This system 14.59 14.6 1- 1- 1-
Standard value I 2.5• 12.6 I t-VA IN/A I t-VA 
Automatic monitoring & targeting with alarms for out~-4"ange values for this HVAC system I YES 
• Standsnlllhown illo<al types >12 kWouiJu!, excopt~ and goo engine-!-. For types co12 kWoutpul, oefe<IOEN 1432li 
forilritln1lotandatdo. 

1- Gas HW Pavillion 

eftlclency 
This building 
Standard value 

Local mechanical ventilation, exhaust, and tarmlnal unlta 

10 System type In Non-dom•tlc Buldlng Services Compliance Guide 
A Local supply or exract venuatlon units serving a single area 

B Zonal supply system where the fan Is remote tom the mne 

c Zonal extratt system \\tlere the fan Ia remote from tle zone 

0 Zonal supply and extract venflation units serving a single room or zona wltl heating and heat reoovery 

E L.ocal supply and extratt wntllatlon syslem serving a single area with heating and heat recovery 
F Other local venllaton units 

G Fan-asslsled terminal VAV unit 
H Fan ooll units 

I Zonal extratt system '1\tiere the fan Is ramote from tte zone with grease Iller 

Zone name SFP IWi lis)) 
HR efficiency 

10 of system type A B c D E F G H I 
Standard value 0.3 1.1 0.5 1.9 1.6 0.5 1.1 0.5 1 Zone Standard 

Pa'o1111on OF - Creche - - - 1.4 - - - - - 0.85 0.5 
Pa'o1111on OF - Store - - - - - - - - - - N/A 
Pa'o1111on OF - Otllce - - - 1.4 - - - - - 0.85 0.5 
Pa'o1111on OF - Reception - - - - - - - - - - N/A 
Pa'o1111on OF - Changing - - - 1.4 - - - - - 0.85 0.5 
Pa'o1111on OF- Circulation - - - - - - - - - - N/A 

Pa'o111ion OF - Otllce - - - 1.4 - - - - - 0.85 0.5 
Pa'o1111on OF - Store - - - - - - - - - - N/A 
Pa'o111ion OF • Changing - - - 1.4 - - - - - 0.85 0.5 
Pa'o1111on OF - Cafe seating - - - - - - - - - - N/A 
Pavillion OF - Bar St»re - - - - - - - - - - N/A 

Pa'o1111on OF- WC - - - 1.4 - - - - - 0.85 0.5 
Pa'o1111on OF- Kitchen - - - 1.4 - - - - - 0.85 0.5 
Pa'o111ion OF - Plant room - - - - - - - - - - N/A 
Pa'o1111on OF - Circulation - - - - - - - - - - N/A 
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Zone Mme SFP [W/ 1/s)) 

ID of ayatem type A 8 c D E F G H I 
HR efftclenc:y 

Stanct.d value 0.3 1.1 0.5 1.9 1.6 0.5 1.1 0.5 1 Zone Standard 

Pavillion 1 F • Kitchen . . . 1.4 . . . . . 0.85 0.5 

Pavillion 1 F • Store 1 . . . . . . . . . . NJA 

Pavillion 1 F - B« - . . 1.4 . . . - . 0.85 0.5 

Pavillion 1 F • CommurVty • Oub rooo - . . 1.4 . . . . - 0.85 0.5 

Pavillion 1F ·Store 2 . - . . . . - . . - NJA 

Pavillion 1 F • we . . - 1.4 - - - - - 0.85 0.5 

Pavillion 1 F - Store 3 - - . - - - - - - . NJA 

Pavillion 1 F • ClrclAalon . - - . - - - - . - NJA 

Pavillion 1 F - Store - - - - - - - - - - NJA 

General lighting and display Hghtlng Luminous efficacy [lmiW] 

Zone Mme Lumlnalre Lamp Display lamp General Uahtlna IWI 

Standlrd value 60 60 22 

Pavillion OF • Credle 110 - - 175 

Pavillion OF - Store 110 - - 8 

Pavillion OF - Ofllce 110 - - 109 

Pavillion OF • Reception - 110 75 264 

Pavillion OF • Changng - 110 - 142 

Pavillion OF • ClrclAation - 110 - 44 

Pavillion OF - Ofllce 110 - - 97 

Pavillion OF - Store 110 - - 8 

Pavillion OF • Chanang - 110 - 115 

Pavillion OF - Cafe seating - 110 - 38 
Pavillion OF - B« Stlre 110 - . 13 

Pavillion OF- we - 110 - 88 

Pavillion OF - Kitchen - 110 - 127 

Pavillion OF - Plant room 110 - - 96 

Pavillion OF - ClrclAaton - 110 - 66 

Pavillion 1 F - Kitchen - 110 - 279 

Pavillion 1 F - Store 1 110 - - 8 

Pavillion 1F- Bar - 110 - 143 

Pavillion 1F- CommurVty- Oub rooms . 110 - 579 

Pavillion 1 F - Store 2 110 - - 13 

Pavillion 1 F - we - 110 - 124 

Pavillion 1 F - Store 3 110 - - 13 

Pavillion 1 F - ClrclAation - 110 - 161 

Pavillion 1 F - Store 110 - - 7 

Criterion 3: The spaces in the building should have appropriate passive control measures 
to limit solar gains 

Zone Sol• gain llmk exceeded? (%) Internal bHnda used? 

Pavillion OF- Credle N0(-72.3%) NO 

Pavillion OF - Store N/A N/A 
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Zone Sol• gain limit exceeded? {%) Internal blinds uaed? 
Pavill ion OF • Ofllce N/A N/A 
Pavillion OF - Reception N0(-54.5%) NO 
Pavillion OF - Changing N0(-95.7%) NO 
Pavillion OF - ClrclAatlon N0(-14.9%) NO 
Pavillion OF - Ofllce N/A N/A 
Pavillion OF - Store N/A N/A 
Pavillion OF - Changing N/A N/A 
Pavillion OF· Cafe seating N0(-58.2%) NO 
Pavillion OF - Bar Stlre N/A N/A 
Pavillion OF - WC NO (-97.6%) NO 
Pavillion OF - Kitchen N0(-80.8%) NO 
Pavillion OF - Plant room NO (·86.3%) NO 
Pa\'llllon OF - ClrclAatlon N0(-16.5%) NO 
Pavillion 1 F - Kitchen N/A N/A 
Pavillion 1 F - Store 1 N/A N/A 
Pavillion 1 F - Bar N0(-67.1%) NO 
Pavillion 1F- Commoolty- Oub rooms NO (-73%) NO 
Pa\'llllon 1 F - Store 2 N/A N/A 
Pavillion 1F- WC N0(-96.4%) NO 
Pavillion 1 F - Store 3 N0(-89.6%) NO 
Pavillion 1F- ClrclAatlon N0(-45.6%) NO 
Pavillion 1F- Store N/A N/A 

Separate submission 

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

Separate submission 

EPBD (Recast): Consideration of alternative energy systems 

w- alternative enerav svatems considered and analysed a part of the design process? NO 
Is evidence of such assessment available as a seoarate submission? NO 
Are any such measures Included In the proposed desi!Jl? NO 
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Technical Data Sheet (Actual vs. Notional Building) 

Building Global Parameters Butlding Use 

Ac:tUII 
Area {m, 910.4 
External area [m'] 1669.8 1669.8 
Weather LON LON 
lnfltratlon [m'hlm"@ ~ 7 3 
Average conductance (W/K] 461 A2 608.53 
Average I.J.velue [W/m'K] 02 8 0.36 
Alpha value• [%) 18.02 13.87 
.,.._.._~l llebufOtO'\ •._ .. ..._.,...,oo.tidltl'lwtic:fl ii.UID,.._I tllldOre .. 

" 

Energy Consumption by End Use (kWh/m2
] 

Actual -
HeeU~ 3.93 
Cooing 2.39 
Auxiliary 3.97 1.95 
Lighting 6.47 11.36 
Hot water 400.02 420.8 
Equipment' 24.44 24.44 
TOTAL .. 418.78 448.12 
'" &wwv*IIIY «JJ....,_,t di:Mtnoi COilt l:)_.afMIDW lw~ng~ .. 
-n~ . .. ,.. •• ,......w-.'t.....- l¥ 0i,,... • ._.,_~ •. 

Energy Production by Technology (kWh/m2
] 

PhotOIIOitalc a 
Wind \lrblnes 
CHP generators 
Soler thermal systems 

Energy & C0
2 

Emisstons Summary 

A dUll 
Heetinc + ooollnc demand [MJ/m~ 112 
Primary energy• [kWhhn') 538.2 
Total emissions [kgirn') 94.9 

.,..._.,.N"'IW .. ,.,d,..~.,......_."'cw~ w••• 

Notion. I 
126.65 
589.15 
103.7 

A1 iA2 Reta.I'FNnCiial W'd PrdM:Sb'\1:1 M:Nices 
,UA,4iA5 RMblurantoand Caf ..... Om!;ll1j Est.•Toi<.....,yt 
St Olfi- and Wo<t<ohol> buSin..-s 
B2 to B7 Go<>.<allndu- and SpeciallndtlotNI GIOUpo 

B8 Stor*'• or O.stri>utoon 
CtHctolo 
C2 Resid.,tl!llnsllt.,.ttons: HOSOila3 and Care Homes 

C2 RosldeebollnoiAutoons Reood<lflt .. ltCil<lol$ 
C2 RMid~tllllns htutloos: Untve~~diH and C:oi«JM 
CdA S· i'1Jrt'R~ ~'" I 

R-tJailll"'<" 
Dt N.......WO..Iollndtutlono: COtmi..,IIYIO~C-
01 NCV" ''llll'l ... •b 11 'tltut• L t..ht;eu-ns. ar Gat• 
Dt N-lal lnoltutlana: Educalon 
01 Noo- •od•n• ~ lnollolt..fll• Pnmof'i Ht •lth Cal8 Solid11g 
01 Nnr..r• 11 ,~, '"'YWf' J County Courts 
02 G.- ......,bly ond LoiSUre. 1'-tght Out>o. and n.ootret 
others: P!lueng« temunais 
Others: Emefgel\C)' tef"f'ioes 
Otf'lers: MIScelaf'lt'IOUS 2'411' ec:tivlt.les 
Otnen· Car Parks 24 h<s 
others· Stane Akl<lt utl~y bien 
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Heat dem (M.Nm2) 
Cool dtm [MJ/nQ) 
Heat em (kWhlm2) 
Cool con (kWhlm2) ,_con (kWhlrrQ) 

HoatSSEFF 
Cool SSEER 
Heatgen SSEFF 
Cool gon SSEER 
ST 
HS 
HFT 
CFT 

• Htat*lg "'*VY den-.nd 
• Cooli1g """'llY demand 
• HNI*lg t1nefVY ~ 
• Cooli1g ..-...gy Q)IISIJITC)Iion 
• Aw!IOI)' """'llY CCJ1Sumption 

• HNI*lg systom OIIUC>Niellcioncy (lornctionol btilding , ·-depends on ..:livlly glazing closs) 
• Cooli1g syotem •-onal- elllclency rltlo 
• HNI*lg gentf8tor 9Hoonalel!iciency 
• Cooli1g _.tor_onaltlnefVY tftlcioncy ratio 
• Systemt)l>t 
• Heat aoun:e 
• HNI*lg fuel 1)1>1 
• Cooli1g fuel 1)1>1 
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Key Features 
11le Bulking ConlrOI Body Ia 8d.taecl 1o give~· a._.tlon 1o llama who• apeclllcetlona.,. betlw th., typlcdy --... 
Building fabric 

Element 11..,.,. u.- Surface where the minimum value occurs• 
Wall 0.23 0.1 8 PaiAIIIon OF- Creche W 9 
Floor 0.2 0.05 PaiAIIIon OF- Reception S 3 

Roof 0.15 0.15 PaiAIIIon OF- Receptlon_R 4 
WlndOINS, rod v.4ndows, and roollghts 1.5 1.4 PaiAIIIon OF- Creche_G_10 
Personnel doors 1.5 - "No external persomel doors" 

Vehicle access & similar large doors 1.5 - 'No external vehlde acoess doors" 
HI~ usage entr.-.ce doors 1.5 - 'No external hi~ usage entrance doors" 
u. . .,. ·~ -~el-t u-- [W/(m'K)J u, .... • Mirimum lndlvlduol....,_t u .. - [W/(m'KJ 

• n-mll#lt be men tten one •"'-- tile minlrnom u.,_,. OCQJII . 

Air ParmeablHty Typical value This building 
m'/(h.m, at 50 Pa 5 7 
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Project name 

Former ICL Residents Facilities As designed 

Date: Wed Jul12 17:32:06 2017 

Administrative information 

Building Details 
Acldrese: , 

Certification tool 
Calcullltlon engine: SBEM 

Cllculltlon engine version: v5.3.a.O 

lnt.rface to calcullltlon engine: 0eai1J1Bullder SBEM 

lnt.rface to cllcullltlon engine version: v5.0.3 

BRUKL com pi IInce check version: v5.3.a.O 

Owner Details 
N1111e: 
Telephone number: 

Acldreaa: , , 

Certifier details 
N1111e: Donald Si1clalr 
Telephone number: 

Acldreaa: , Harrow, 

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

co, et:nlssion rme from the notional bLildlng, kgCO,kn'.annum 42.3 

Targat co, emission rme (TER), kgCO,fm' .annum 42.3 

Building co, emission rme (BER), kgCO,/rrr.amum 31.4 

Are emissions from the building less than ()(equal b the target? BER =<TER 

Are as built details the same as used In the BER calculations? Sep.ate submission 

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

achieve reasonable overall standards of energy efficiency 
Va.._• which clo not achieve the .tandard8 In the Non.Oom•tlc Bulking Servlcee complanc:e Gl*- and Paot L .,. 
oi.P.ryedlnnHL 
Building fabric 

Element u....,., u..,. .. Uo.<:4o Surfac. where the maximum value occurs' 

Wall .. 0.35 0.18 0.18 Residents Facilities OF· Circulation· Recepti<t 

Aoor 0.25 0.08 0.13 Residents Facilities OF • Reception S 3 

Roof 0.25 0.15 0.15 Residents Facilities OF • Circulation • Recepti< 

Windows' ... roof windows, and roolllghts 2.2 1.4 1.4 Residents Facilities OF • Circulation - Recepti< 

Personnel doors 2.2 . . "No exlet:nal pet:sonnel doors• 

Vehicle access & similar large doors 1.5 . . "No exlet:nal vehicle access doors" 

Hid! us- entrance doors 3.5 . . "No exlet:nal hldl us- entrance doors• 
u ...... •l.ini~ _....,;gnt.c~av- u ... - IW/(m'KI 
u- • c.~a~~-.,_.;gnted _IJ.,...,_ twi(ITi'KJ u,..,. • calculot.d maximum ~- otoment IJ.vah• IW/(m'K)I 

• n- milt~! be more bn one •wf-- the nwdmum U·YMie OCOJII . 
"Aulomotjc u ... -- by the 10<11-noiii'I>IY tocortein ... II whoeallmilit'Q •-II ... lor tott>atlo< .. .-. 
-· Oioploy ,._ ond simlorgt82ing oro excluded from the IJ.vel<a ched<. 
N.B.: -roofWltllltn(lnc . ....,.._)nor~ pool basinloro modollod « ~ 1Q81rwt the lrnililg- by the lool 

Air PermeabiAty I Worst acceotable standard I This building 

m'/(h.mt) at 50 Pa 110 17 

_w_8 

_R_5 
,_G_10 
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Building services 
The -.ndlnl va.._••- bllow aN ml'*"um va.._a for afllcllncl8a- 1118lllmum v•• for 8FPs. R8fw to the 
Non-0-.tlcBuldlng ServlceaCom .... nc8Guldol for d8UIL 

1· Gas Wmet: and ASHP hea~ng/coolng 

I Heating efficiency I CooNng emclency I Radiant efficiency I SFP [WI( lis)) I HR efficiency 
This system 14.59 13.58 I · 1- I · 
Standard value! 2.5• 12.6 I NIA IN/A I N/A 
Autommlc monitoring & targeting with alarms for out«-range values for this HVAC aystem I YES 
• Stardald- is for o1 t)I>Os >12 kW CJUl>ul. except ll>oo<PiOn ond gu engine heat punpo. For t)I>Os <•12 tmoo1put .... rertoEN 14825 
forlrri~-

1- Gas HW residents fac. 

emclency 
This building 

Standard value 

Local mechanical ventHatlon, exhaust, and terminal units 

10 Sysl8m type In Non-domestic BuUdlng Services Compliance Guide 

A Local supply or ex1ract venllation units serAng a single a-ea 

B Zonai supply system where the fan Is ret:nate torn the zone 

c Zonal extract system v.tlet:e the fan Is remote from the zone 
D Zonal supply and extract ventilation units serAng a single room or zone with heating and heat recovery 

E Local supply and extract ventllmlon system serving a single area 1Mth heating and hem recovery 
F Other local ventilation units 

G Fan-assisted tet:mlnal VAV unit 

H Fan coli units 
I Zonal extract system v.tlet:e the fan Is remote from tie zone 1Mth grease ftlter 

Zone name SFP [WI lis)) 
HR efficiency 

10 of system type A B c D E F G H I 
Standard value 0.3 1.1 0.5 1.9 1.6 0.5 1.1 0.5 1 Zone Standard 

Residents Facllites OF· arculation • ~C81 lion . . . . . . . . N/A 
Residents Facilities OF • Multi-functio 1'0011 • . 1.4 . . . . . 0.85 0.5 
Residents Facilities OF • Restaurant . . . 1.4 . . . . . 0.85 0.5 
Residents Facilities OF • Bar . . . 1.4 . . . . . 0.85 0.5 
Residents Facilities OF • Privme Loun iJ8 . . 1.4 . . . . . 0.85 0.5 
Residents Facilities OF· Care Manag ~ . . 1.4 . . . . . 0.85 0.5 
Residents Facilities OF- Reception . . . . . . . . . . N/A 
Residents Facilities OF· Toilets . . . 1.4 . . . . . 0.85 0.5 
Residents Facilities OF· Toilets . . . 1.4 . . . . . 0.85 0.5 
Residents Facilities OF • Klthen . . . . . . . . 0.5 . N/A 
Residents Facilities OF • Residents s pPoOfl ~ . . . . . . . . N/A 

Residents Facilities OF • Halrdressi"G • . . 1.4 . . . . . 0.85 0.5 
Residents Facilities OF- Tremet:nent . . . . . . . . . . N/A 
Residents Facilities OF • Stlre . . . . . . . . . . N/A 
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General lighting and display l ghtlng Luminous efflciiCy [lm/W] 

ZoneMme Lumlnelre 1.8mp Display lllmp Genel'lll lghtlng IWl 
Stenclercl vlllue 60 60 22 

Residents Faclllles OF • Orculation- Reception . 110 . 302 

Resldern Faclllies OF • M~·flrocton room . 110 . 446 

Residents Faclllies OF • Restaurant . 110 75 281 

Residents Faclilies OF - Bar . 110 75 187 

Residents Faclllies OF • Private Loooge . 110 . 152 

Residents Facillles OF - Care Manager 110 . . 90 
Residents Faclllies OF • Reception . 110 75 58 
Residents Faclllles OF - Toile1s . 110 . 103 

Residents Faclllles OF- Toile1s . 110 . 88 
Residents Faclllies OF - Kitchen . 110 . 483 

Residents Facllllas OF - Reslden1s shop-office 110 . . 218 

Residents Facllllas OF - Hairdressing . 110 . 71 

Residents Faclllles OF - Treatement 110 . . 127 

Residents Faclllles OF - Store 110 . . 9 

Criterion 3: The spaces in the building should have appropriate passive control measures 
to limit solar gains 

Zone Solw gain limit exceeded?(%) Internal bAnds ~d? 
Resldern Faclllies OF • Orcuiation • Reception N0(-65.4%) NO 

Residents Faclllles OF - Mlitl·flrlclon room N0(-65.3%) NO 

Residents Faclllies OF • Restaurant NO (· 17.7%) NO 

Residents Faclllles OF- Bar NO (-12.3%) NO 

Residents Faclllles OF • Private Loooge N/A N/A 

Residents Faclllles OF - Care Manager N0(-67.5%) NO 

Residents Faclllles OF • Reception N/A N/A 

Residents Facllllas OF- Toilets N/A N/A 

Residents Facllllas OF· Toilets N0(-83.1%) NO 

Residents Faclllles OF- Kitchen N0(-81%) NO 

Residents Faclllles OF • Residents shop-office NO (-79.5%) NO 

Residents Faclllles OF - Hairdressing N0(-81 .2%) NO 

Residem Faclilies OF - Treatement NO (-72%) NO 

Residents Faclllles OF • Store N/A N/A 

Separate submission 

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

Separate submission 

"-3ol7 

EPBD (Recast) : Consideration of alternative energy systems 

I Were alternative energy ayatems considered and anelysed • part of the deelgn process? NO J 
Irs evidence of such assessment available as a separate submission? NO J I Are any such measures included in tha proposed design? NO J 
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Technical Data Sheet (Actual vs . Notional Building) 

Building Global Parameters Bulld tng Use 

Act .... Notional 
Area[m, 836.3 836.3 
External aru [m'] 1392.5 1392.5 35 

Weathef LON LON • 
lnfltratlon [m',m'@ 50Pa] 7 -3- -

A-ageconductance [W/K] 343.53 534.69 
A-age U-value [Wim'K] 025 0.38 
Alpha value• [%] 24.07 14.66 

te 

'...,_.gllol.,.t.ltcltt't• .. •llt'l.-•,....oc.~..tid!IIUIDI'W'rMi bklft9 

38 

Energy Consumption by End Use [kWh/m2
] 

Actual Notional -
Heating 2.97 6.73 
Cooing 10.84 16.07 -
AUldliary 16.16 13.58 
Lighting 14.63 28.8 
Hot water 40.95 
Equlpmenr 61 .11 
TOTAL- 85.58 108.28 
........... b)'~tH"Wtt ... I"'Q, OCIIItt~..a ... .,.-~"11~ .. 
-lbW it ftlltia.y .......... y._....tJtOi'e-~f-~. 

Energy Production by Technology [kWh/m2
] 

Actual Notional 
Photowltaic systems 0 0 
Wind aJ rblnes 0 0 --CHP generators 0 0 

-~ 
Solar thefmel syslems 0 0 

Energy & C0
2 

Emissions Summary 

Act .... 
Haa11ng • cooll~ [MJim'] 247.97 
Primary energy• [kWhhn'] 183.47 
Total emissions [kglm') 31 .4 
• ~.,... .. ,..,. ww•ltc*olt....,depaoed t¥CtP _.. ..... w .. .-atM. 

NoUonal 
267.08 

A1iA2 RotawFinanaAI and PrdMSOC>floll 

IUIMIM ---c:.n.IOrtlldng &Uf.._. 
ato-.... -.-
B2to 87 Gone<al lll'lustriol and Spe. '"' lndustnal Groups 
88 Ston'Ce or O!""i.t.n J(,ltJoc'l 
C1 HotN 
C2 RHr:t.l~ ,, ~tJtUtllf\S; H•l"'P!lals JC~rtt Hl'lm"'S 

C2RMidentlal.,_lota: Rooidentlal-
C2 R~ ld4ll0ba.l lrHtltutl"''nS Ur1 18f'li!~ •nd cole;· 
C2A Seo.Jre Re ~Ant~ 11 ; t#UI ~ns 

Rnidt~ntr I spa 
Dt N~lal lndt~A!ona: Conm1011¥0ey c.ntre 
01 N1 ldti(l I ·tu•io M• •eun•. td Ge~ 
01 N1 ·""' ldenh J ln~bl~ Erlu::a\JI 
01 N~lal ~n.-tona: Prlnwy Hultl c .. lullclng 
01 N1 n-,... IOW!t .n•tiUt CrO'.~ ..:t County Courts 

02 Gt ""t ""' Asa.t ·~l ,.,.. L• ure. Nl· 1t ubf ar Theatr 
Others Psaeog• tenninats 
Others e.,_cyiOrYioos 
OthOfo• M<Scofenoaus 2AIT acti""'"' 
Others: Car Parts 24 hrs 

Otllers: SlallO a10n• uti<t :lied< 

~5017 

Hoot dem (M.Nm2) 
QlOI dem (MJ/nQ) 
Hoot CCII (I<WI\Im2) 
QlOI con [kWillrn2) 
Am.""' [I<WI\Im2) 
HoatSSEFF 
QlOI SSEER 
Hoot gen SSEFF 
QlOI gon SSEER 
ST 
HS 
H'T 
CFT 

• Heri>g -y demand 
• Cooing- demand 
• H .. ting eneogy <X>nOUITiption 
=Cooing """'l'Y <Xlf11UfTI)tion 
• Am-lory «*gy CCIISumption 
• H .. ting sy•em seuonoJ elld101Cy (lor no4ionol txildi!"Q, ·-depends on octiYiy gluing c-) 
= Cooing o~em aouONI eneogy efllclency "'tb 
• H .. ting -tor oeuonal efficiency 
• Cooing -tor-ONI eneogy ollld101Cy retb 
•Sy..., t)pe 
•HeatDHCe 
• HNting fuel type 
• Cooing fuel t)pe 

~6ol7 



Key Features 
The BulklnQ Contrcl Body Is 8d'llsed to gW. ~r attsntlon to hms wtlo• spclfte~~tlons are b-than typlealy 
..,act8d. 
Bulldlngfabflc 

Element lA.,. u.- Surface where the minimum value occurs* 

Wall 0.23 0.18 Residents Facilities OF - Orculatlon - Reception W 8 

Floor 0.2 0.08 Residents Facilities OF- ReslaLnnt S 3 

Roof 0.15 0.15 Residents Facilities OF - arculatlon - Reception R 5 

WlndOINS, roof v.4ndows, and roollghts 1.5 1.4 Residents Facilities OF - arculation - Reception G 1 < 

Personnel doors 1.5 - "No &Jrternal persomel doors" 

Vehicle access & similar large doors 1.5 - "No &Jrternal vehlde acoess doors" 

High usage entrance doors 1.5 - "No &Jrternai high usage entrance doors" 
U>"l\0 = TW>ic .. l'ldlllidOal element U-- (W/(m'K)) u .... • Mitimum lndlvidOal element u ... - (W/(m'KJ • T- mill>! be men t1w> one son--the mnmum U·\IUJe ocan. 

Air PermeabtHty Typical value Thll building 

rn'/(h.m' at 50 Pa 5 7 
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Appendix I 
Be Green (ASHP and PV) BRUKL Worksheets (Non-
Domestic) 

  



Project name 

Former ICL GP As designed 
Date: Wed Jul12 17:20:41 2017 

Administrative information 

Building Details 
Address: , 

Certification tool 
Cllculltlon engine: SBEM 

Cllculltlon engine version: v5.3.a.O 

Interface to cllculltlon engine: OeslgnBullder SBEM 

Interface to ~culltlon engine version: v5.0.3 

BRUKLcompllence check version: v5.3.a .O 

Owner Details 
Name: 

Telephone 111.111ber: 
Addre .. : , , 

Certifier details 
Name: Donald Si1clalr 

Telephone 111.111ber: 

Addre .. : , Harrow, 

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

CO, emission rate from the notional bull!lng, kgCO,Jm' .annum 27.9 
Tll!D_et co, emission rate (TER), kgCo,Jm' .a mum 27.9 
Building CO, emission rate (BER), kgCO,/m'.amum 17.7 
Are emissions from the building less than or equal tl the target? BER =<TER 

Are as built details the sama as used In the BER calculations? Separate submission 

Criterion 2: The performance of the building fabric and fixed building services should 
achieve reasonable overall standards of energy efficiency 

Vllull Which do not lchiWithe .aondlrdlln the Hon~Citn-tlc Bullclng Servlcee Compl...,e Guide and P11t l are 
ciiPI,.yed In red. 
Building fabric 

Element u..u... U.c.. u~ Surface where the maximum value occurs• 
wan- 0.35 0.17 0. 18 GP OF • Circulation W 17 
Aoor 0.25 0.1 0.25 GP 1 F • Circulation F 4 
Roof 0.25 0.15 0.15 GP OF· Circulation R 5 
WindC7Ns•-, roofwindC7Ns, and roofllghts 2.2 1.4 1.4 GP OF· Circulation G 18 
Personnel doors 2.2 . . 'No external persomel doors• 

Vehicle access & srnllar I~ doors 1.5 . . 'No external vehicle access doors" 
High usage entra'lce doors 3.5 
u ...... Limiting ......... ghtodav- u .. - (W/(m'KJ 

. . 'No external ~usage entrance doors" 

u..,. • ca~a~~-WN-MiQhtod .__ u-,.._ (W/(m'KJ u'""' • caJculat.ct mlltinum Individual _,_. U.vah .. (W/(m'KJI 

• T- mlg>t be men bn one •"'-- the nwdmum U·vUJe OC<1IIS . 

"Autanltic U..,...,. died< by the tool- not app4y to curtain..,. .. -tlmill111 ·-to ..,.lor to that for lllndoM. 
"" Dioplly lllndoM andsiniargtm>g are altCiudod from the lJ.vahacMdc. 
N.B.: N-rool-tlltots (Inc. smoke -)nor -.vning pool basins are ,_lod 0< d.-... t the lmiting- by the tool 

I Air PenneabiHty I Worst acceptable stendard I Th is building 
I m'/(h.m') at 50 Pa 1 10 17 - J 

'"-1 ol8 

Building services 

The .aondlrd ..,.._.,.,.d below are mi...,..., nMa fer etllclancllla and maximum valu• fer SFPa. Rohr to the 
N~omeallc Bulcllng s.r.tcea Com ... nce Guide fer detlla. 

automllllc monltorii'KI & taraetlno with alanns for out-of-ra 

1· Gas Water and ASHP heatin{icoolng 

I Heating efficiency I CooMng efficiency I Radiant efficiency SFP [WI(I/s)) HR efficiency 

This system 14.59 1 3.58 I • . . 
Standard value l2.s• 12.6 I IWA N/A IWA 

Automllllc mon•orlng & targeting w•h alanns for out-of-f"ange values for this HVAC system I YES 

• Stardord lllown isforal types>12 kWO\JliUI, exOOj)llileo<pion 1/ldgot 811gNIIHt-. Fottypes <•12 kWouljl<Jt, ~efe<toEN 14825 

~·rri~- --

1· Gas HW 

L I Wlller heatii'Kiefllclency Storage loss factor [kWhnltre per day] 

L This building 1 o.91 0.001 

l Standard value I o.8 N/A 

Local mechanical ventilation, exhaust, and tennlnal unite 

10 System type In Norwtomestlc BuUdii'KI Services Compliance Guide 

A Local supply or ex1ract ventlatlon units serving a single area 

B Zonal supply system where the fan Is remote tom the 20ne 

c Zonal exited system ~ere the fan Is remote from the zone 

0 Zonal supply and extract ventilaGon Lnlts serving a single room or zone with heating and heat recovery 

E Local supply and exited ventilation system serving a single area ~th heating Md heat recovery 

F Other local ventilation Lnlts 

G Fan-assisted terminal VAV Lnit 

H Fan ooll units 

I Zonal exited system where the fan Is remote from the zone ~th grease ftlter 

Zone name SFP [Wills)] 

10 of system type A B c D E F G H I 
HR efficiency 

Stendard value 0.3 1.1 0.5 1.9 1.6 0.5 1.1 0.5 1 Zone Standard 

GP OF • Circulation . . . . . . . . . . N/A 

GP OF· Consultation 1 . . . 1.4 . . . . . 0.85 0.5 

GP OF • Recap ton . . . 1.4 . . . . . 0.85 0.5 

GP OF • Consultation 2 . . . 1.4 . . . . . 0.85 0.5 

GP OF· Interview office . . . 1.4 . . . . . 0.85 0.5 

GP OF • Cleaner store . . . . . . . . . . N/A 

GP OF · Toilets . . . 1.4 . . . . . 0.85 0.5 

GPOF -Uft . . . . . . . . . . N/A 

GP OF · Consultation 3 . . . 1.4 . . . . . 0.85 0.5 

GP OF • Pharmacy . . . 1.4 . . . . . 0.85 0.5 

GP OF • Physic · Baby clinic . . . 1.4 . . . . . 0.85 0.5 

GP OF· Consulation . . . 1.4 . . . . . 0.85 0.5 

GP 1 F • Circulation . . . . . . . . . . N/A 

GP 1 F - General office 1 . . . 1.4 . . . . . 0.85 0.5 

GP 1 F • Ubrary . . . 1.4 . . . . . 0.85 0.5 
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Zonei\Mle SFP [WI(I/s)) 

ID of aystem type A 8 c D E F G H I 

Standwd value 0.3 1.1 0.5 1.9 1.6 0.5 1.1 0 .5 1 

GP 1 F • General Off1oe . . . 1.4 . . . . . 
GP 1 F • Meetng room . . . 1.4 . . . . . 
GP 1 F • Training . . . 1.4 . . . . . 
GP 1 F • Reception . . . 1.4 . . . . . 
GP 1F· Stlre . . . . . . . . . 
GP 1 F • Showe!S . . . 1.4 . . . . . 
GP 1 F • Practise manager otllce . . . 1.4 . . . . . 
GP 1 F • Staff room . . . 1.4 . . . . . 
GP 1F· Cons~n 1 . . . 1.4 . . . . . 
GP 1 F • Record store . . . . . . . . . 

GP 1F· Uft . . . . . . . . . 
GP 1 F • Toilets . . . 1.4 . . . . . 
GP 1 F • Minor surgery . . . 1.4 . . . . . 
GP 1 F • Consultation . . . 1.4 . . . . . 

GP 1 F • Treatment . . . 1.4 . . . . . 

GP 1 F • Utility stlre . . . . . . . . . 
SIXlliiY GP OF· Stlre . . . . . . . . . 
SIXlliiY GP OF· Pl.-.t-oom . . . . . . . . . 
StraRv GP OF· Orcllation . . . . . . . . . 

Ge.-alllghtlng and dlspl•y lghtlng Luminous efficacY [lmiW] 

ZonenMle Lumlnalre lamD Dlspl1y lamp 

Standard value 60 60 22 

GP OF - arrulation . 110 . 
GP OF· Consultatlon 1 110 . . 
GP OF· Reception . 110 75 

GP OF· Cons~n 2 110 . . 
GP OF· lnlllrvlaw office 110 . . 
GP OF- ae.-.er store 110 . . 
GP OF· Toilets . 110 . 
GPOF- Uft . 110 . 
GP OF· COnsultation 3 110 . . 
GP OF· Ptwmacy 110 . . 
GP OF· Physio • Baby clinic . 110 . 
GP OF· Cons~n 110 . . 
GP 1 F- arrulation . 110 . 
GP 1 F • General office 1 110 . . 
GP 1 F • Ubrary 110 . . 
GP 1 F • General Off1oe 110 . . 
GP 1 F- Meetna room 110 . . 
GP 1 F • Training 110 . . 
GP 1 F • Reception . 110 75 

GP 1F· Stlre 110 . . 

HR efficiency 

Zone Standard 

0.85 0.5 

0.85 0.5 

0.85 0.5 

0.85 0.5 
. N/A 

0.85 0.5 

0.85 0.5 

0.85 0.5 

0.85 0.5 
. N/A 
. N/A 

0.85 0.5 

0.85 0.5 

0.85 0.5 

0.85 0.5 
. N/A 
. N/A 
. N/A 
. N/A 

General Ughtlng [W] 

215 

549 

211 ' 

470 

116 

11 

66 

14 

249 

600 

182 

145 

178 

126 

196 

128 

236 

185 

110 

9 
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General light ing and display l ighting Luminous efficacy PmiWJ 
Zone name Lumlnalre Lamp Display lamp Genel'lll Nghtlng [W] 

Standard value 60 60 22 

GP 1 F • Showa!S . 110 . 43 

GP 1 F • Practise manager oflice 110 . . 128 

GP 1 F • Staff room . 110 . 57 

GP 1 F • Consultation 1 110 . . 128 

G P 1 F • Record store 110 . . 14 

GP1F-Uft . 110 . 11 

GP 1 F ·Toilets . 110 . 61 

GP 1 F - Minor surgery . . 110 . 288 

GP 1 F - Consultalon 110 . . 129 

GP 1 F ·Treatment 110 . . 425 

GP 1 F • Utility store 110 . . 16 

Surgey GP OF· Store 110 . . 185 

Surgey GP OF· Pl.-.t-oom 110 . . 466 

Surgey GP OF· Clrctualon 110 . . 170 

Criterion 3: The spaces in the building should have appropriate passive control measures 
to limit solar gains 

Zone Sol• gain limit exe»eded? (%) Internal blindl UMd? 

GP OF· Orculation NO(-n%) NO 

GP OF • Consultaton 1 N0(-75.9%) NO 

GP OF • Reception N0(-49.3%) NO ! 

GP OF • Consultaton 2 N0(-82%) NO i 

GP OF • lnti!Mew ottk:e NIA N/A 

GPOF- ae.-.erstore NIA NIA 

GPOF ·Toilets NIA NIA 

GPOF-Uft NIA N/A 

GP OF· Consultalon 3 NO (·72.4%) NO 

GP OF • Phannacy N0(-67.4%) NO 

GPOF • Physio ·Baby clinic N0(-71 .4%) NO 

GP OF • Consultalon NO(-n .5%) NO 

GP 1 F • Orculatlon N0(-93.3%) NO .. 
GP 1 F ·General office 1 N0(-75.6%) NO 

GP 1 F • Ubrary N0(-69.7%) NO 
• 

GP 1 F • General Office N0(-74.4%) NO 

GP 1 F • Meetng room N0(-56%) NO 

GP 1 F ·Training N0(-54.4%) NO 

GP 1 F • Reception N0(-512%) NO 

GP 1F • Stlre NIA NIA 

GP 1 F • Showa!S N0(-86.3%) NO 

GP 1 F • Practise manager oflce N0(-82.8%) NO 

GP1F-Siaffroom N0(-80.4%) NO 

GP 1 F ·Consultation 1 N0(-71 .7%) NO 

GP 1 F • Record store N0(-802%) NO 

GP1F-Uft N/A N/A 

Page• ora 



Zone Solw gllln limit IIXCMded? (%) Internal bUnds used? 

GP 1 F- Toilets NO (-79.4%) NO 

GP 1 F- Minor surgery N0(-71 .8%) NO 
GP 1 F- Consultation N0(-79.4%) NO 

GP 1 F- Treatment N0(-77%) NO 
GP 1 F- Utility stlre N0(-65.3%) NO 

SLrgey GP OF - Stlre N/A N/A 

SLrgey GP OF - Planfroom N/A N/A 

SLrgey GP OF - Circilation N/A N/A 

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

Separate submission 

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

Separate submission 

EPBD (Recast) : Consideration of alternative energy systems 

W- lltemlltlve enervy systems considered end enelysed • pert of the d esign process? I NO 

Is ellidenoe of such assessment eveileble as a separate submission? INO 

Are errt such measll'8s lnd uded In the proposed design? jNO 
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i®l,jUtfii•AEfJdijjl@'@'*j~Mt[.)r§''=mJf""•ll 
Bui lding Global Parameters !:mmm•m 

Actual Notional '*'' !fij:MI MfiMil'Rl 
1231.2 1231.2 Alea [m'] -

External area [m, 2159.6 215g:e---

Weather LON LON 
10 

lnfilratlon [m',mi'@ 50Pa) 7 3 -
Average conductance [W.1<) 554.12 908.7 

Average U-value [W/m'K] 0.26 0.42 17 

Alpha value• [%) 23.82 15.3 

·~ti1Mtluillfh ........ -- ......,CC11tldllt~ia l1te 110 ...... 11r'd~ 

n 

Energy Consumption by End Use [kWh/m
2
] 

Actual Notional 

HeaU!:Iil 2.78 7.07 

Cooling 6.96 12.1 -
Auxllary 12.85 8.81 

UghUng 13.77 23.98 -
Hot water 7.36 7.53 

Equipment" 41 .91 41 .91 

TOTAL- 43.72 59.49 

• f111 9ft..-.::l tly ...... ,..I'II ~I'IOI OCN rtiiiJ ... Gtll l* ktr 01b.llllling•mMON. 
-T .. .. Nid flfl-.ci KIIII~Y~IIItCtfi',...•Vt., • •JIIIOik 

Energy Production by Technology [kWh/m
2
] 

Actual Notional 

Photovoltalc systems 4.47 0 

Wndturtlines 0 0 

CHP generators 0 0 --
Solar thermal syslems 0 0 

Energy & C0
2 

Emissions Summary 

Actual 

HeaUno + cooling demand [MJhn') 173.33 
Primary energy• [kWhlm') 117.8 
Total emissions [kgln1'] 17.7 

• """'.,--vt•n•ot.-ye--.•r.vt~t¥ CriP CII"..--.. ii iPP'oltk 

Notional 

218.63 
164.72 
27.9 

A1iA2 Retal·'f".· "'""" 1arv.l ProfJ tcio.al ..mes 
/~t.3i/lv-tiA5 RH .uratr• lld Cal 'Dr• g Eotff aku ~•YI 

810111.- ... ~-
B2li. BT Gener•J ln~lustnll.nd ..:;J!- ln<lustrt.!l Gloupo 

B8 S!oragl<l' OntiC><l~ 

C1 Holel• C2_enllai __ : H _ _ ... C_Ho.-

C.t Rnld• lbal ~~~Ul()(l .. P#!' · "''ff\1 II 
C2 Rau:u.ntlal n!obtot. if'lr U'li.,.., 1.r IOJ 

Residentlal .,aon 
01 Noo·IQideo\lal lretJtut1001· Commt~nilylllly Contre 
01 Nc n-r~ ldenlrtii~Ulutr Lt r r MJ~ UtTI 'r d GeiPfl 
01 N:..,_,.. ldeflt.allr&ttutio ,., E\ ICb 

D1 ~tnlllllndt\1-: Prinwy HMIIIIC- llilcUng 
01 Non-re.KttHlb llrabtuto ''IIi ,d c' ,ty (., u/1 
02 Gtw'eral Aswmbly _."<! Le4 m Nr ht,.., 
Others: Puseng4H' termin.ata 
OU1ecs: Em8f'~~'i Mf'Vices 
Others- MrSoelaneoL& 24hr act~.,;•es 
Oth.,-s. C•r Parb 24 nrs 
Otlle<s SWld aboe utlty bled< 
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HMt d«n (M..Vm2J 
Coal'*" (MJim2J 
HMta>n(lcWI\In'I2J 
Coal con [lcWIIIm2l 
Awe ax> [lcWIIIm2l 
HMtSSEFF 
CoaiSSEER 
Hut gon SSEFF 
Coal gon SSEER 
ST 
HS 
HFT 
CFT 

• HMIOlg enoovY demand 
• Coc*lg energy domond 
• HMIOlg enoovY conoumptlon 

• Coc*lg - oonalfTIIICion 
• AulcilotyenergyoonaiJtl'llliOn 
• HoatO!g aystem- ellldoncy (br notionol building. vlllue ~on oc:livly glazing duo) 
• Coc*lg oyotem -onlll onefiiY ellldoncy rato 
• HutOlQ -tor MUOI18I e!fidoncy 
• Coc*lg _..., -<Nienoovl' eftldoncy notio 
- ~-type 
• HNtUM:e 
• HNIOlg fuel type 
• Coc*lg fuel type 
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Key Features 
The Bulking Control Body ialldviMd to ..,_ putlcul• atwnlion to Items whoee l!)edlicatiON are bettw than typlcaly 
~. 

Building fabric 

Element u..,.... u- Surface where the minimum value occurs• 

Wall 0.23 0 .13 Sl.lllev GP OF - Store W 7 
Floor 0.2 0 .08 GP OF - Circulation S 4 

Roof 0.15 0.15 GP OF - Circulaton R 5 

Windows. roof windows, and rooftghts 1.5 1.4 GP OF- Clrculalon_G_18 

Personnel doors 1.5 - 'No external persomel doors" 

Veticle access & similar large doors 1.5 - 'No external veticle access doors• 

HI~ usage enranoe doors 1.5 - 'No external hi~ usage entrance doors• 
u •. ,. • TyplcallndMduol olon*>t ~vel- [W/(m'K)J U...• • Minimum lndllllduolol..,..,t U-- [WI(m'K)J 
- T'- might bo ~thin CllO ourfaoe wherwthe minOnum ~valueocCUB. 

Air Penneabllly Typical value This building 

mV(h.m') at 50 Pa 5 7 
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Project name 

Former ICL Pavillion As designed 
Date: Wed Jul12 17:25:58 2017 

Administrative information 

Building Details 
Address : • 

Certification tool 

Cllculetion engine: SBEM 

C•culltlon engine ve,.lon: v5.3.a.O 

lntwfece to c•culetlonenglne: DeslgnBullderSBEM 

lntwfece to c•culltlon engine version: v5.0.3 

BRIJKL compile nee ched< version: v5.3.a.O 

Owner Details 
N.,.e: 

Telephone runber: 

Addreaa: , • 

Certifier details 
N.,.e: Donald Sildalr 

Telephone runber: 
Addreaa: , Harrow, 

Cr iterion 1: The calculated CO, emission rate for the building must not exceed the target 

CO. emission rate from the notional blildna, kiiCO,hn'.annum 103.7 
Target co, emission rate (TER) , kgCO,/m' .amum 103.7 
Buildlna CO. emission rate (BER), kgCO,/m'.annum 76.3 
Are emissions from the building tess than or eq.~al i> the talget? BER , < TER 

Are as built details the same as used In the BER calculations? Separate submission 

Criterion 2: The performance of the building fabric and fixed building services should 
achieve reasonable overall standards of energy efficiency 

V11U11 wlllch do not echleve the •nderde In the Non.Oom•llc Bulking Services Complance Guide and Palt L .,. 
clepl~ed In reel. 
Building fabric 

Element u.....,., u...,. .. u~ Surface where the maximum value occurs*! 
Walt- 0.35 0.18 0.18 Pavillion OF · Creche W 9 
Floor 0.25 0.09 0.13 Pavillion OF· Office S 3 
Roof 0.25 0.15 0.15 Pavillion OF· Reception R 4 
Windows·-. roof windows, and roofliiJ!ts 2.2 1.4 1.4 Pavillion OF· Creche G 10 
Personnel doors 2.2 . . "No external personnel doors• 
Vehicle access & similar large doors 1.5 . . "No external vehicle access doors" 
~ u~ entrance doors 3.5 . . "No external hJltl. u~ entrance doors• 
u ..... • Umili"lg .,.._v.eighted ovOfllge U.Y- (W/(m'KJ 
u..,.. • Calculatedw~--lJ.VIII.-(W/(m'KJ Uo-c:.. • caJcutoted nwdmtJrn lndiWI\Jal _,_, lJ.vah .. (W/(m'K)) 

"TheN mig,! be more thin ooe strlace whono the mulmwn u . .-,. ocan. 
- Autanotic U.Y- clledc by the tool- noiii>PIV tocuftaln Milo whoeellmitif11•- 1o oimilar to that lor-...-. 
-· OIIIJioy .o.- ond slmlar glazing ere utlud«< from the lJ.vah» c~ 
N.e.: N-roofwntt.- (Inc . .,... wnts)nor -.mng poolbalinlere ,_led« d1ecMd ogairst the llmili"lg llandor<lo by the tool 

I Air Permeabllty I Worst acceptable standard I This building 
L m'/(h.m'~ at 50 Pa I 10 [ 7 

- J 
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Building services 

The •-... lueaiiiUd below.,. ml'*"um valuea for etllclonc:laa- molllmum v*'• for 8Fh Aofw to the 
Non-()omaatlc Bulcllng Sr.llcea Complence Guide for deUie. 

llahtlng automatic monltortna & tarvetlna with alanns for out-of·ra 

electric Dower factor achieved 

1- Gas Wat« and ASHP heatinglcoolng_Pavllllon -
.I Heating efficiency Cooing efllclenc:y Radiant efficiency SFP [W/(1/s)) HR efficiency 

This system [ 4.59 4.6 . . . 
Standard value I 2.5" 2.6 N/A N/A N/A 

Automatic monRoring & targeting with alarms for out-of..-ange values for this HVAC system I YES 

• Stardard t11own is for all)pes>12kWout>ut. •xoopt~oo ond goo engi'leheatpunpo. Forl)!>es<•12 kWootput. refer to EN 1~5 
for lrrili"lg alandards. 

1- Gas HW Pavillion 

Water heating efllclency Storage loas fac:tor [kWhnltre per day] 

This building 0.91 0 
Standard value 0.8 N/A 

Local mechanical ventHatlon. exhaust, and terminal units 

10 System type In Norwtomestlc BuDding Services Compliance Guide 

A Local supply or exract ventlatlon units serving a single area 

B Zonal s~ly system where the fan Is remote from the zone 

c Zonal extred system ~ere the fan Is remote from the zone 

0 Zonal SLWIY and extract venllalon units serving a single room or zone with heaUng and heat recovel)l 

E Local supply and extred ~~enUiation system serving a tingle area with heating and heat recovery 

F Other local ventilation units 

G Fan..asslsled terminal VAV unit 

H Fan coil units 

I Zonal extrad: system ~ere the fan Is remote from the zone with grease ftlter 

Zone name SFP [W/(1/s)) 
HR efficiency 

10 of system type A B c D E F G H I 
Standard value 0.3 1.1 0.5 1.9 1.6 0.5 1.1 0.5 1 Zone Standard 

Pavillion OF • Creche . . . 1.4 . . . . . 0.85 0.5 

Pavillion OF - Store . . . . . . . . . . N/A 

Pavillion OF • Office . . . 1.4 . . . . . 0.85 0.5 
Pavillion OF • RecepUon . . . . . . . . . . N/A 

Pavillion OF • Changing . . . 1.4 . . . . . 0.85 0.5 
Pavillion OF • Circulation . . . . . . . . . . N/A 

Pavillion OF • Olflce . . . 1.4 . . . . . 0.85 0.5 
Pavillion OF· Store . . . . . . . . . . N/A 

Pavillion OF • Changing . . . 1.4 . . . . 0.85 0.5 
Pavillion OF • Cafe seating . . . . . . . . . . N/A 

Pavillion OF • Bar Si>re . . . . . . . . . . N/A 

Pavillion OF • WC . . . 1.4 . . . . . 0.85 0.5 
Pavillion OF • Kitchen . . . 1.4 . . . . . 0.85 0.5 
Pavillion OF • Plant room . . . . . . . . . . N/A 

Pavillion OF • Circulation . . . . . . . . . . N/A 
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ZOne name SFP [Wills)] 
HR efficiency 

ID of system type A B c D E F G H I 

Standard value 0.3 1.1 0.5 1.9 1.6 0.5 1.1 0 .5 1 Zone Standard 

Pavillion 1 F • Kltdlen . . . 1.4 . . . . . 0.85 0.5 

Pavillion 1 F - Store 1 . . . . . . . . . . N/A 

Pavillion 1 F • B;r . . . 1.4 . . . . . 0.85 0.5 

Pavillion 1 F - Community· aub roorr • . . 1.4 . . . . . 0.85 0.5 

Pavillion 1 F - Store 2 . . . . . . . . . . N/A 

Pavillion 1F. we . . . 1.4 . . . . . 0.85 0.5 

Pavillion 1 F • Store 3 . . . . . . . . . . N/A 

Pavillion 1F- Clrt:Uaton . . . . . - . . - . N/A 

PJNIIIIon 1 F • Store . . . . . . . - . . N/A 

General lighting and display Hghtlng Luminous efficacy nmiWI 
ZOne name Lumlnalre ~p Display lamp General Hghtlna IW1 

Standnvlllue 60 60 22 

Pavillion OF - Creche 110 . . 175 

Pavillion OF • Store 110 . . 8 

Pavillion OF • Ofllce 110 . . 109 

Pavillion OF • Recepton . 110 75 264 

Pavillion OF • Changng . 110 . 142 

Pavillion OF - Clrruaton . 110 . 44 

Pavillion OF • Ofllce 110 . . 97 

Pavillion OF • Store 110 - - 8 

Pavillion OF. Changna . 110 . 115 

Pavillion OF - Cafe seatna . 110 . 38 

Pavillion OF • a. Stlre 110 . - 13 

Pavillion OF - we . 110 . 88 

Pavillion OF - Kitchen - 110 . 127 

Pavillion OF - Plant room 110 . . 96 

Pavillion OF • Clrt:Uaton . 110 . 66 

Pavillion 1 F • Kitchen . 110 . 279 

Pavillion 1 F • Store 1 110 . . 8 

Pavillion 1F • B;r . 110 . 143 

Pavillion 1 F - Community- aub rooms . 110 . 579 

Pavillion 1 F- Store 2 110 - - 13 

Pavillion 1 F • we . 110 . 124 

Pavillion 1F ·Store 3 110 . - 13 

Pavillion 1 F • Clrt:Uaton . 110 . 161 

Pavillion 1 F • Store 110 . . 
-

7 

ZOne I Sol• gain limit excMded? (%) [ Internal bHnda UMd? 

Pavillion OF ·Creche I NO (-72.3%) [NO 

Pavillion OF • Store jN/A IN/A 

Plge3cl7 

Zone Sol• gain limit exceeded? (%) Internal bUnda UMd? 

Pavillion OF • OlfJCe N/A N/A 

Pavillion OF • Reception N0(-54.5%) NO 

Pavillion OF • Changing N0(-95.7%) NO 

Pavillion OF · Circulation N0(-14.9%) NO 

Pavillion OF • Ofllce N/A N/A 

Pavillion OF - Store N/A N/A 

Pavillion OF ·Changing N/A N/A 

Pavillion OF • Cafe seating N0(-582%) NO 

Pavillion OF • Bar Stlre N/A N/A 

Pavillion OF -we NO (·97.6%) NO 

Pavillion OF • Kitchen N0(-80.8%) NO 

Pavillion OF • Plant room NO (-86.3%) NO 

Pavillion OF • Clrt:Uatlon N0(-16.5%) NO 

Pavillion 1F- Kitchen N/A N/A 

Pavillion 1F ·Store 1 N/A N/A 

Pavillion 1F ·Bar N0(-67.1%) NO 

Pavillion 1F • Commu'llty- aub rooms N0(-73%) NO 

Pavllllon 1F ·Store 2 N/A N/A 

Pavillion 1 F- we N0(-96.4%) NO 

Pavillion 1 F • Store 3 N0(-89.6%) NO 

Pavillion 1F • Cirt:Uation N0(-45.6%) NO 

Pavillion 1 F • Store N/A N/A 

Separale submission 

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

Separale submission 

EPBD (Recast): Consideration of alternative energy systems 

w-llllllmatlve e._ d • p.t of the dea 
Is evidence of such asaessment available as as wate subii'Osslon? 

Arean}'~IJC;hrneasl.l'es Included In the proposed desi111? 
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Technical Data Sheet (Actual vs. Notional Building) 

Buildtng Global Parameters Building Use 

Act IIIII Notlollll 
Area (m, 910.4 910 .4 
External area [m') 1669.8 1669.8 
Wee1her LON LON 
lnfltratlon [m',m'@ 50Pa] 7 3 
Average conductenoe [W/K] 461.42 608.53 
Average U-value [W/m'K] 028 0 .36 
Alpha value' (%] 18.02 13.87 

• ....._.,.ol l'ltbuldt'V't•••h• •"*'*IIIM"'tlotid\ '- iii.MI ~ t.m.l Wdn .. 
• 

Energy Consumption by End Use (kWh/m2
) 

Heati 
Cooing 
Awdll&iy 

Lighting 6.47 11 .36 . 
Hot water 400.02 420.8 
Equlpmenr 24.44 24.44 
TOTAL .. 416.78 446.12 
"8wa'wMIIIII'f•fl,..,ldo-.notoo.ntiO_.,.tM.,tiiiiN"CIIbl4lrtg.,.....,., 
-lb.- llnMdtrrttf«:11011 ftiiQYCIIdiCIIdDr0tPCI ... IO"t.ftllllkllbll. 

Energy Production by Technology (kWh/m2
) 

Actuel 
Photovoltalc systems - 35.79 

Wind 1urtllnes 0 
C HP generat0111 0 
Solar 1hermel syslems 0 

Energy & C0
2 

Emtssions Summary 

Act IIIII 
112 
538.2 
76.3 

•Jlllmaoy•I'W'SW • "' tdq•..._.,_,..dtcMoldt¥CtP~ iii iPpllgltN. 

Notion~ I 
126.65 
589.15 
103.7 

At•A2 R-'Fnandal and Prof .. .-:nat IOMCes 

/l:JIMiAS RHUIUitlnts and Cafet/Drilloflll Eol(l'al<u'Miys 
Bt Of!ioos and Wori<ol>op .,.,.,._. 
B2 to 87 General lndu$bialand SpecoaJ lnduolnotG100po 
88 S1orwe Of Dlllrtlutr:ln 
Ct Hot 
C2 Res~haiiMtll.utions. Hoaptta.lland Cart~ Homes 
C2 ResldenbaiiMtltutiOOs: RMd8fltillsctlOOis 
C2 Resldentialln$!CubQns: UnNOIS~ ... end col09" 
C ~AS wre Rt td tf!1r f lh 1ttut. ~s 
R~ 1l!"l 

01 Non..-ldon ... ln-lona: Communttr/Oay C-
01 Nc., r., ~ 1t1 ,lJtll' .1 M~ M'ls a. J Gb, 

01 No.,._lclan ... lnlllllllona: E..,_n 
01 Nc 11 f'l ~~ut Pnmu ii Jl Cate Sutldflg 
01 NtJf'H'hr 11H'Ib,lln r!utr ~· "41·'\llnd County Coufts 

02 Genetal Assembly and leisure. Night OubS. and l"hutres 
Others: Peaseng• tetmtnaiS 
Otlle<s El11elgenCy ..,..;cos 
Otl1ers: Mi$eehreou• 241T aclivtties 
Othon: Car Part<> 24 hrs 
Others· Stand a.bne utlty 1>100< 

Poge 5cl7 

Hoot dem [M.Nm2) 
Cool cllrn [MJ!m2J 
Hoot Cal {1<1Nilfm2J 
Cool oon [1<'/'111/m2J 
,..,. oon [l<Wil/nQ) 
HoatSSEFF 
Cool SSEER 
Heat gon SSEFF 
Cool gon SSEER 
ST 
HS 
HFT 
CFT 

• Haating ~demand 
• Cooli1g- demand 
• HNting "'""'IY oonsumptlon 
= Cooli1g enerw oonsu"'!ltioo 
• ,._,xiary energy cmsumption 
• Heating oyS«n __,. elldency (lor notional bUidirv, YUJe "->ds on tdiYity glazing claD) 
• Cooli1g oystern •-ooaJ "'""'IY efllcioncy ratio 
• Heating _.lor__,. eftlcioncy 

• Cooli1g -ator .... ooaJ ~ et!ldency "'tlo 
• System type 
• Heatsoutce 
• Heating fllel type 
• Cooli1g fllel type 
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Key Features 
Thl lkllklno Conlrol Body Ia 8d11181d to gtv. puticular etwntlon to llilme who• epacliiCIItlo,..,. bettw th• typlc81y 
-..et8d-
Bulldlng fllbrlc 

Element ...... u.- Surfllce where the minimum velue occurs• 

Wall 0.23 0.1 8 Pavillion OF • Creche W 9 

Floor 0.2 0.05 Pavillion OF - Reception S 3 
Roof 0.15 0.15 Pavillion OF - Reception R 4 

Windows, roof v.indows, and rootights 1.5 1.4 Pavillion OF- Creche G_10 

Personnel doors 1.5 . "No external persomel doors" 

Vehicle access & similar large doors 1.5 . "No external vehlde access doors" 

Hllil usage entr.-.ce doors 1.5 . "No external higl usage entrance doors" 
u...,. • Tp• .,.,..,ldull .. .,.,t u-- (WI(m'K)J u .... • Mirlmum hdlllldull-t u.., ..... (W/(m'KJ 

'T'-mil#lt be II1CR tten one o.n-- the"'""""'"" U·\IUJe OCCin . 

Air PermeabiHty Typlclll vlllue This building 

m'/(h.m') at 50 Pa 5 7 
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Project name 

Former ICL Residents Facilities As designed 

Date: Wed Ju112 17:30:48 2017 

Administrative information 

Building Details 
Addr .. e: , 

Certification tool 
c .. culltion engine: SBEM 

C .. culltlon engine version: v5.3.a.O 

lntwface to c .. culltlon engine: Desi1J1Bullder SBEM 

lntwface to c-'culltlonenglne version: v5.0.3 

BRUKL compliance check version: v5.3.a.O 

Owner Details 
N1me: 

Telephone number: 

Address: , , 

Certifier details 
N1me: Doneld Si>dalr 

Telephone number: 

Address: , Harrow, 

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

CO, emission rate from the nolonal buildng, kgCO,hn'.annum 42.3 

Target co, emission rate {TER), kgCo,/m' .annum 42.3 

Building CO, emission rate (BER), kgCO,/m'.annum 272 
Are emissions from the building less than or equal m the target? BER :< TER 

Are as built details the same as used In the BER calculalons? Separate submission 

Criterion 2: The performance of the building fabric and fixed building services should 
achieve reasonable overall standards of energy efficiency 

VI lueS which do not 1chlwe the lblndlrda In the Non.Oom•llc Bulking Servlooa Complonce Guide and Part L .,. 
dltpl~ed In tid. 
Building fabric 

Element U.U..t u.~ .. U..c.o. Surface where the maximum value occurs* 

Wall** 0.35 0.18 0 .18 Residents Facilities OF - Circulation- Recepto 

Aoor 0.25 0.08 0 .13 Residents Facilities OF - Reception S 3 

Roof 0.25 0.15 0 .15 Residents Facilities OF - Circulation - Receptio 

Windows***, roof windows, and roolli~ts 2.2 1.4 1.4 Residents Facilities OF - Circulation - Receptio 

Petsonnel doors 2.2 - - *No external personnel doors• 

Vehicle access & similar large doors 1.5 - - *No ext«nal vehicle access doors" 

High usage entrance doors 3.5 - - *No ext«nai h~ usage entrance doots' 
u ...... • Llmit*lg .,....,..;gh'*lav- U.Y- (W/(m'KI 
u .... • cabllo'*l.,.. wo4gl1'*1 .--u.w~,_ (W/(nfi<J u,..,.. • Colculo'*l mui'num hdiWiual -t lJ.voha (W/(m'KJI 

• TlwN mlltlt bo more hn ono alrl..,.- tho mui"""" U·YM>e OCQA , 

"AutornadcU.Y-- bythotool-noloppt,. tocuttaln wolllwhoeolrnilif1IO-II oinllortotNt lor >II-. 
"" Oitplly ,..,_ llld similar gluing ore olldudod from tho U.wl1» c-. 
N.B.: N-roof-tlolont (Inc. ""'*--)nor ow1mmt1g pool bulna.,.. modollod 0t ~ ~rwt tho tmit*lg- by tho tool. 

I Air PenneebiHty I Worst acceptable standard I This building 

I m'/(h .m') at 50 Pa [10 [7 

w_8 

R._5 
_G_10 
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Building services 

Ttw 8111.-.s ........ ..._d bllow ara ""'*"""' n ... • fer efllc..,dea .nd .,.ldmum v•• fer SFPa. Rllfw to the 
N~omeallc Buldlng SerW:ea Complance Guide fer dallllla. 

automatic monltorl 

1- Gas Wat« and ASHP heatinwcoolng 

Heating efficiency CooMng eftlclency Radiant efficiency SFP [WI(I/s)] HR efficiency 

This system 4.59 3.58 - - -
Standard value 2.5* 2.6 N/A N/A N/A 

Automatic monitoring & targeting with alarms for out-of..-ange valuea for this HVAC system [ YES 

• Standard"-" is for al types >12kWou~t. exotpl~ and gu engineheatpunps. Fortypeo c-12 kWoutput, NftrtoEN 14825 
for lrrit*lg standards 

1- Gas HW 113sidents fac. 

This building 

Standard value 

Local mechanical ventilation, exhaust, and tennlnal units 

10 System type In Non-domestic BuHdlng Services Compliance Guide 

A Local supply or enact ventlatlon units serving a single area 

B Zonal supply system whell3 the fan Is r«nete tom the zona 

c Zonal extract system ~ere the fan Is 113rnote from tle zone 

D Zonal supply and extract venllation oolts serving a single room or zone will heating and heat 113<l0Very 

E Local supply and extract wntllation sysmm serving a si'!gle all3a 'Nith heating and heat recovery 

F Other local ventilation oolts 

G Fan-asslsled t«mlnal VAV oolt 

H Fan ooil units 

I Zonal extract system ~«e the fan Is 113rnote from tle zone 'Nith grease liter 

Zone name SFP [WI 1/s)) 
HR efficiency 

10 of system type A B c 0 E F G H I 
Standard value 0.3 1.1 0.5 1.9 1.6 0.5 1.1 0.5 1 Zone Standard 

Residents Facilities OF - OrOJiation - Re<:eJ: ~ - - - - - - - - N/A 

Residents Facilities OF • Multl.funcUo fiOOIT - - 1.4 - - - - - 0.85 0.5 

Residents Facilities OF- Restaurant - - - 1.4 - - - - - 0.85 0.5 

Residents Facilities OF - Bar - - - 1.4 - - - . - 0.85 0.5 

Residents Facilities OF • Private Looo be . . 1.4 - . - - - 0.85 0.5 

Residents Facilities OF- Call3 Manag ~ - - 1.4 - - . . - 0.85 0.5 

Residents Facilities OF· Recaption - - . . . - - - . - N/A 

Residents Facilities OF· Toilets . . . 1.4 - . - - - 0.85 0.5 

Residents Facilities OF- Toilets - - - 1.4 - - . - - 0.85 0.5 

Residents Facilities OF- Klt:hen - . . . - . . - 0.5 - N/A 

Residents Facilities OF - Residents st loP-oft loa - - - - - - - . N/A 

Residents Facilities OF • Hairdll3ssing • . . 1.4 - - - - - 0.85 0.5 

Residents Facilities OF- Treatement - - - - - - - . . - N/A 

Residents Facilities OF - Stl113 
-- L " -

. . 
L_ - - . . - - N/A 

--··--- ----- ------ --
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Gel*'lllllghtlng and display Hghtlng 

Zone name 

Standard value 

Reslderu Facilties OF • Orc:ulatlon • Reception 

Reslderu Facilties OF - Multl.foo~n room 

Residents Facilties OF - Restaurant 

Reslderu Facilties OF - Bar 

Resideru Facilties OF - Private Lotr~ge 

Resideru Facilties OF • Care Manager 

Resideru Facilties OF • Reception 

Residents Facilties OF- Toilets 

Resideru Facilties OF- Toilets 

Reslderu Facilties OF- Kitchen 

Residents Facilties OF • Residents shop-<>tllce 
Residents Facilties OF - Hairdressing 

Reslderu Facilties OF - Treatement 

Residents Facilties OF - Store 

Zone 

Residents Facilties OF - Orc:ulation- Reception 

Reslderu Facilties OF - Multl.foo~n room 

Reslderu Facilties OF - Restaurant 

Residents Facillles OF - Bar 

Reslderu Facillles OF - Private Lotr~ge 

Reslderu Facilties OF - Care Manager 

Residents Facilties OF - Reception 

Residents Facilties OF· Toilets 

Residents Facilties OF- Toilets 

Residents Facilties OF - Kitchen 

Rasldents Facillles OF - Residents shop-<>tllce 
Rasldents Facilties OF - Hairdressing 

Rasldents Facillles OF • Treatement 

Reslderu Facillles OF - Store 

Separate submlsalon 

Separate aubmlsalon 

Luminous efficacy [lrn/WJ 
Lwnlnalre Lamp Display lamp General Ughtlng [W] 

60 60 22 
. 110 . 302 
. 110 . 446 
. 110 75 281 
. 110 75 187 
. 110 . 152 

110 . . 90 
. 110 75 58 
. 110 . 103 
. 110 . 88 
. 110 . 483 

110 . . 218 
. 110 . 71 

110 . . 127 

110 . . 9 

Sot• gain limit exceeded?(%) Internal bAnds used? 

N0(-65.4%) NO 

N0(-65.3%) NO 

NO (· 17.7%) NO 

N0(-12.3%) NO 

N/A N/A 

N0(-67.5%) NO 

N/A N/A 

N/A N/A 

N0(-83.1%) NO 

N0(-81%) NO 

NO (-79.5%) NO 

N0(-81 .2%) NO 

N0(-72%) NO 

N/A N/A 

"-ge 3 of7 

EPBD (Recast}: Consideration of alternative energy systems 

NO 

NO 

NO 
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Technical Data Sheet (Actual vs. Notional Building) 

Buildtng Global Parameters BUilding Use 

Actu.l Notional 
Area [m, 836.3 836.3 A1iA:. Reta '0"'1 ld Prde« 

External area [m'] 1392.5 1392.5 

Wee1her LON LON 
lnfltration [m'"'m'@ 50Pa] 7 3 

l5 IUIMIM--.,d c.ho~Drlnkq EaUT--
t ltOmc..onciWoobllopb-

a. k 87 Go. ~IGIOitpe 

Average conductai1Q8 [W/K] 343.53 534.69 
Average lJ.value [W/m'K] 0.25 0.38 
Alphe value• [%) 24.07 14.66 

11 
,.... R4 Itt- lr ilA.Ubo 1• Hl"'t''ippt. ~~ Clt" Hntne$ 

C2R-181 1noftlloow: ---
"~ ""'flll"' 

'""--Qlllof fl•l:altdro't•.,..IJIIII'I.-•,..,.coe...,_'flltidi .. U m lhW'!NII IIIIdM C'~A S·<l.lre Rt td~fh itltutl 

38 

2 

Energy Consumption by End Use [kWh/m2
] 

Heating 
Cooing 
Auxiliary 
Lighting 
Hot water 
Equlpmenr 
TOTAL-

Actual 

14.63 
40.95 
61 .11 
85.58 

Notional 
6 .73 
16.07 
13.58 
28.8 
43.11 
61 .11 
108 .28 

. ........ . 't «JJP,_., I do•NI OCU'II _,..o&f'I•IOW Df~ng...-.._.,L 

.. lb . .. l'lll el af'&'~-~~Y..._..t¥0tf'g-•wn.f_,1CIO. 

Energy Production by Technology [kWh/m2
] 

Actual Notional . 
Photovoltaic systems 8.1 0 
Wind tu rblnes 0 0 --
C HP generators 0 0 
Solar 1hermal systems 0 0 

Energy & C02 Emissions Summary 

Actu.l 
Heating +cooling derrend [MJim"] 247.97 
Primary energy' (kWhirn'J 183.47 
Total emissions [kQ/m') 27.2 
"Pitm..-.,.. .. ,.,.fl'ff ... _..,.,..~-c..,~..-..n.w•JQtM. 

NoUonal 
267.08 
247.66 
42.3 

Rtt'l 4•flli... 'IOo 

0 1NOfH"Midanlal.,_lons: Communl1y/001yC.....,. 
01 N1 "''" ottf ,t1 h .&htob Lt.._ "-'o ;8\11'1,., a1td Gal 
01 N~ .~oot.at "'tdUl E+ t£.ltJ 

0 1 NOfH"Midanlal .. ottwlons: Prtnwy H-C.. .. llclng 
01 Nc n-~W;~IO'II'nballnstruhon: Cn)"\11 .nd Coonty Court. 

o; G uaJ ~ ""hi L. •P ''•h1nt01 •u. a Tht.. tr 

Otllers: f>uoong41' le<mlnols 
Others Eme<geney IO<Yioos 
Others: M<Sootareouo 241T activO!< .. 
Otlleta: car f'arl<s 24 hro 
Othets Stand alOne udlty bled< 
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-Heat dom (MJ/m2) 
Cool dan (MJ/nQ) 
Heat CQ"I (1<WI1/m2) 
Cool con (1tWI1Im2) 
Aux con (l<Wil/nQ) 
HeatSSEFF 
Cool SSEER 
Haat gen SSEFF 
Cool g<n SSEER 
ST 
HS 
HFT 
CFT 

• Hea11-!g enorgy demond 
• Cooli1g energy--
• Heol*lg enorgy amumption 
• Cooli1g "*VY oonsun1>tion 
• Auxiary toe<'gy CO"ISUI1lt>tion 

• Heal*lg sy•om ...anal efid81Cy(fornolional bUidl~ . ·-~on adivllygiOling class) 
• Cooli1g system s-onalenetgy ellldency rotio 
• Heal*lg -lor .uonalel!ic:iooc:y 
• Cooli1g ~INSonalenetgy el!id81Cyratio 
• Sy~~ 
• Heat .autee 
• Heal*lg fuel ~ 
• Coolilg fuel ~ 
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Key Features 
n. Bulking Contrd Body Ia lldvlaed to give puticular ettenllon to Items who• apediiCIIIona •• bettw than typlcaly ......,..., 
Building fllbrlc 

Element LA.,. ~- Surface where the minimum value occurs• 

Wall 0.23 0.1 8 Residents Facllitles OF - Orculatlon - Reception W 8 

Floor 0.2 0.08 Residents Facllitles OF • ReslaLrant S 3 

Roof 0.15 0.15 Residents Facllltles OF - arculation - Reception R 5 

Windows, roof wndows, and rootlghts 1.5 1.4 Residents Facilities OF • Orculation - Reception_ G 10 

Personnel doors 1.5 - 'No external persomel doors' 

Vehicle access & similar lerge doors 1.5 . 'No external vehlde acoess doors' 

High usage entrance doors 1.5 - ' No external high usage entrance doors' 
U•-110 a T~ll hdivldUalel""""'t U-- (WI(m'K)) u, .. ., a Mlrimum lndt.lduat -~ u...,_ (W/(m'KI 
• n-migrt be more t1wo one son-- the .... ,.,.., U-...,. ocan. 

Air PermeebiUty Typical value This building 

m'/(h.m') at 50 Pa 5 7 
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Appendix J 
SAP 2012 PV Calculation 

  



Appendix J Former ICL
Energy Statement

Photovoltaic Generation

Required Roof Area 904 m2 Peak Power Output 113.00 kWp

Overshading Solar Radiation 951 kWh/m2

Angle from North 180 ° Energy Generation 85,936 kWh/year

Pitch from Horizontal 0 ° CO2 Emissions Offset 44,601 kg CO2/year

PV Array 1

None



Appendix K 
Low and Zero Carbon Technologies  
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APPENDIX K: LOW CARBON AND RENEWABLE 
ENERGY TECHNOLOGIES 
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1. INTRODUCTION 
> This Appendix is intended to provide the background information for the low carbon 

and renewable energy technologies that have been considered in the formulation of 
this Energy Statement. 

> The information provided here forms the basis for the project specific technical 
selection of low carbon/renewable energy technologies contained in the main section 
of this Energy Statement. 
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Energy Statement Appendix K 
 

 

2.  COMBINED HEAT AND POWER (CHP) 
> CHP is a form of 

decentralised energy 
generation that generally 
uses gas to generate 
electricity for local 
consumption, reducing the 
need for grid electricity and 
its associated high CO2 
emissions. As the CHP 
system is close to the point 
of energy demand, it is 
possible to use the heat that 
is generated during the 
electricity generation 
process. As both the 
electricity and heat from the 
generator is used, the 
efficiency of the system is 
increased above that of a 
conventional power plant 
where the heat is not 
utilised. 

> However, the overall efficiency of ~80% is still lower than the ~90% efficiency of a heat only 
gas boiler. 

> Where there are high thermal loads, CHP can be used within district heating networks to 
supply the required heat. 

> Performance and Calculation Methodology: - 

> Most commonly sized on the heat load of a development, not the electrical 
load. This prevents an over-generation of heat. 

> Require a high and relatively constant heat demand to be viable. 

> CHP engines are best suited to providing the base heating load of a 
development (~year round hot water demand) with conventional gas boilers 
responding to the peak heating demand (~winter space heating). CHP engines 
are not able to effectively respond to peaks in demand. 

 

Diagram 1 – CHP Diagram 
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> In general, CHP engines have an electrical efficiency of ~30% and a thermal 
efficiency of ~45%. Larger engines have a better heat to power ratio and are 
therefore able to reduce CO2 emissions by greater amount. 

> Electricity produced by the CHP engine displaces grid electricity which is given 
a carbon intensity of 0.519 kg per kWh. 

> Capital Cost: - 

> Around £1,000 per kW of electrical output. 

> Relative cost reduces as the size of engine increases. 

> Generally best suited to larger sites, where there is a suitable economy of scale. 

> Running Costs/Savings: - 

> CHP engines often struggle to provide cost-effective energy to dwellings on 
smaller residential schemes compared to conventional individual gas boilers. 

> Onsite use of CHP generated electricity; power Purchase Agreement with 
electricity Supply Company or Private Wire arrangement to local large non-
domestic demand enhances economic case. 

> Land Use Issues and Space Required: - 

> CHP engines require a plant room, and possibly an energy centre for large 
residential developments. 

> CHP engines require a flue to effectively disperse pollutants. This is best to rise 
to a minimum of 2m above the roofline of the tallest building. 

> Route for district heating pipe around the site must be safeguarded. 

> Operational Impacts/Issues: - 

> Often run by Energy Services Company (ESCo) who maybe unenthusiastic about 
getting involved in small – medium scale schemes. 

> Can also be run in-house with specialist maintenance and customer services 
activities contracted out. 

> Issues with rights to dig up roads for district heating networks. 

> Emissions of oxides of nitrogen – ~500mg/kWh – 10 times higher than for a gas 
boiler. Specialist technologies exist (e.g. selective catalytic reduction) to reduce 
this to ~20mg/kWh if air quality issues require. 

> Embodied Energy: - Comparable to that of a conventional gas boiler. 

> Funding Opportunities: -  

> Tax relief for businesses under the Enhanced Capital Allowances scheme.. 

> Reductions in Energy Achievable: - Can provide some reductions in effective primary 
energy, but when distribution losses and other local losses are included more fuel is required. 
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> Reductions in CO2 Achievable: - Can provide greater reductions in CO2 than energy, aided by 
the emissions factor of grid displaced electricity of 0.519 kg CO2/kWh. CO2 reduction increase 
as size of engine increases. 

> Advantages: - 

> Good reductions in overall primary energy and CO2 emissions. 

> Most cost effective and appropriate strategy to achieve substantial CO2 
reductions on large schemes. 

> Disadvantages: - 

> On smaller schemes often do not supply energy cost-effectively in comparison 
to conventional individual gas boilers. 

> Requires sale of generated electricity to maximise cost effectiveness. 

Application: - Best suited to larger developments. 

 

3. COMBINED COOLING HEAT AND POWER 
(CCHP) 
> CCHP is a CHP system which additionally has the facility to transform heat into energy 

for cooling. This is done with an absorption chiller which utilises a heat source to 
provide the energy needed to drive a cooling system. As absorption chillers are far less 
efficient than conventional coolers (CoP of 0.7 compared to >4) they are generally only 
used where there is a current excess generation of heat. New CHP systems are 
generally sized to provide the year round base heating load only. 

> For this reason it is generally not suitable for new CHP systems to include cooling. 

> Where there are high thermal loads, CCHP can be used within district heating and 
cooling networks to supply the required heat and coolth. 

> Performance and Calculation Methodology: - 

> Most commonly sized on the heat load of a development, not the electrical 
load. This prevents an over-generation of heat. 

> Require a high and relatively constant heat and cooling demand to be viable. 

> CCHP systems are best suited to providing the base loads of a development 
with conventional gas boilers and chillers responding to the peak demands. 
CCHP systems are not able to effectively respond to peaks in demand. 
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> In general, CHP engines have an electrical efficiency of ~30% and a thermal 
efficiency of ~45%. 

> Absorption chillers have a CoP of ~0.7. 

> Electricity produced by the CHP engine displaces grid electricity which is given 
a carbon intensity of 0.519 kg per kWh. 

> Capital Cost: - 

> High in comparison to biomass boilers and increased further by inclusion of 
absorption chiller. 

> Running Costs/Savings: - 

> Coolth from absorption chillers is more expensive than from conventional 
systems unless heat used is genuine waste heat. 

> Land Use Issues and Space Required: - 

> CCHP systems require a plant room, and possibly an energy centre for large 
residential developments. 

> CHP engines require a flue to effectively disperse pollutants. This is best to rise 
to a minimum of 2m above the roofline of the tallest building. Additionally the 
absorption chiller requires either a cooling tower or dry cooler bed for heat 
rejection purposes. 

> Heating and cooling distribution pipework required around the site. 

> Operational Impacts/Issues: - 

> Often run by an ESCo who are unenthusiastic about getting involved in small – 
medium scale schemes. 

> Can also be run in-house with specialist maintenance and customer services 
activities contracted out. 

> Issues with rights to dig up roads for heat networks. 

> Emissions of oxides of nitrogen– ~500mg/kWh – 10 times higher than for gas 
boilers. Specialist technologies exist (e.g. selective catalytic reduction) to 
reduce this ~20mg/kWh if air quality issues require. 

> Rejection of heat is higher than for conventional cooling, thus enforcing the 
urban heat island effect. 

> Embodied Energy: - Comparable to conventional gas boilers. 

> Funding Opportunities: -  

> Tax relief for businesses under Enhanced Capital Allowance scheme. 

> Reductions in Energy Achievable: - Absorption cooling generally requires more 
energy than conventional chillers. 
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> Reductions in CO2 Achievable: - Can provide greater reductions in CO2 than 
energy, aided by the emissions factor of grid displaced electricity of 0.519 kg 
CO2/kWh. 

> Advantages: -  

> Reasonable reductions in overall primary energy and CO2 emissions. 

> Disadvantages: - More expensive to install than conventional chillers. 

> Operational costs higher than for conventional chillers. 

> Application: - Best suited where there is genuine waste heat available. 

 

4. BIOMASS BOILERS 
> Biomass boilers generate heat on a renewable basis as they are run on biomass fuel 

which is almost carbon neutral. Fuel is generally wood chip or wood pellets. Wood 
pellets are slightly more expensive than wood chips but have a significantly higher 
calorific value and enable greater automation of the system. 

> Various other suitable fuels are available including organic materials including straw, 
dedicated energy crops, sewage sludge and animal litter. Each fuel tends to have its 
own advantages dependant on site requirements. 

> Can be used with district heating networks or as individual boilers on a house-by-
house basis. 

> Performance and Calculation Methodology: -  

> Biomass boilers are best suited to providing the base heating load of a 
development (~year round hot water demand) with conventional gas boilers 
responding to the peak heating demand (~winter space heating). 

> Operate with an efficiency of around 90%. 

> Small models available. 

> Conflicts with CHP they are both best suited to providing the base heating load 
of a development. As such they should not be installed in tandem unless 
surplus hot water capacity is available. Special control measures would be 
required in this case. 

> Capital Cost: - 

> Low in comparison to CHP. 

> More suitable to smaller developments than CHP as installed cost is lower. 
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> Running Costs/Savings: - 

> Biomass fuel is more expensive than gas and as such heat being provided to 
dwellings is generally more expensive than alternatives. 

> Land Use Issues and Space Required: - 

> Biomass boilers require a plant room and possibly separate energy centre for 
large residential developments. 

> Require a flue to effectively disperse pollutants. This is best to rise to a 
minimum of 2m above the roofline of the tallest building. Additionally the 
absorption chiller requires either a cooling tower or dry cooler bed for heat 
rejection purposes. 

> Fuel store will be required. This should be maximised to reduce fuel delivery 
frequency. 

> Space must be available for delivery vehicle to park close to plant room. 

> Route for district heating pipe around the site must be safeguarded. 

> Operational Impacts/Issues: - 

> Normally run on biomass, but can also work with biogas. 

> Require some operational support and maintenance. 

> Fuel deliveries required. 

> Boiler and fuel store must be sited in proximity to space for delivery vehicle to 
park. 

> Issues with rights to dig up roads, etc (for heat networks). 

> Emissions of oxides of nitrogen – ~80-100mg/kWh. 

> Emissions of particulate matter. To minimise this ceramic filter systems are 
required.  

> Embodied Energy: - Comparable to conventional gas boiler. 

> Funding Opportunities: -  

> Renewable Heat Incentive (RHI) provides incentive funds to developers of small 
or medium installations with a reasonable heat load that meet a minimum 
energy efficiency standard & meet the RHI eligibility criteria. 

> Reductions in Energy Achievable: - No reduction in energy demand, but energy 
generated from a renewable fuel. Significant long term running costs (fuel). 

> Reductions in CO2 Achievable: - Can provide significant reductions in CO2, but 
generally limited by the hot water load (base heating load). 

> Advantages: - Reductions in CO2 at low installed cost. 
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> Disadvantages: - 

> High long-term running costs, unless receiving RHI. 

> Often do not supply energy cost-effectively in comparison to gas boilers. 

 

5. SOLAR THERMAL PANELS 
> Solar Thermal Heating 

Systems contribute to 
the hot water demand 
of a dwelling or 
building. Water or glycol 
(heat transfer fluid) is 
circulated to roof level 
where it is heated using 
solar energy before 
being returned to a 
thermal store in the 
plant room where heat 
is exchanged with water 
from the conventional 
system. Due to the 
seasonal availability of 
heat, solar thermal 
panels should be scaled 
to provide no more than 
1/2 of the hot water 
load.  

> Can also be used to provide energy for space heating in highly insulated dwellings. 

> There are two types of solar thermal panel: evacuated tube collectors and flat plate 
collectors. 

> Performance and Calculation Methodology: -  

> Evacuated Tube Collectors: ~60% efficiency. 

> Flat Plate Collectors: ~50% efficiency. 

> SAP Table H2 used for solar irradiation at different angles. 

 

Diagram 2 – Solar Thermal System 
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> Operate best on south facing roofs angled at 30-450 and free of shading, or on 
flat roofs on frames. East/West facing panels suffer a loss in performance of 15-
20% depending on the angle of installation. 

> Flat plate collectors cannot be installed horizontally as this would prevent 
operation of the water pump. Must therefore be angled and separated to avoid 
overshadowing each other. 

> Capital Cost: - Typically £2,500 per 4m2 plus installation. Costs higher for evacuated 
tubes than flat plate collectors. 

> Running Costs/Savings: - 

> Reduce reliance on gas and therefore reduce costs. 

> Payback period of ~20 years per dwelling. 

> Land Use Issues and Space Required: - 

> Installed on roof so no impact on land use. 

> Requires hot water cylinders in dwellings. 

> Due to amount of roof space required and distance from tank to panels, less 
suitable for dense developments of relatively high rise flats. 

> Within permitted development rights unless in a conservation area where they 
must not be visible from the public highways. 

> Dormer and Velux windows may conflict if energy/CO2 reduction required is 
large. 

> Operational Impacts/Issues: - Biggest reductions achieved by people who operate 
their hot water system with consideration of the panels. 

> Embodied Energy: - Carbon payback is ~2 years. 

> Funding Opportunities: - none 

> Reductions in Energy Achievable: - Reduce primary energy demand by more per 
standard panel area than solar PV panels. 

> Reductions in CO2 Achievable: - Comparable to solar PV per m2. 

> Advantages: - Virtually free fuel, low maintenance and reductions in energy/CO2. 

> Disadvantages: - Benefits limited to maximum ~50% of hot water load. 

> Higher Costs in comparison to PV 

> Application: - Best suited for small to medium housing developments ~1-100 
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6. SOLAR PHOTOVOLTAIC (PV) PANELS 
> Solar PV panels generate electricity by harnessing the power of the sun. They convert 

solar radiation into electricity which can be used on site or exported to the grid in 
times of excess generation. 

> Performance and Calculation Methodology: -  

> The best PV panels operate with an efficiency approaching 20%. ~7m2 of these 
high performance panels will produce 1kWp of electricity. 

> Operate best on south facing roofs angled at 30-450 or on flat roofs on frames. 
Panels orientated east/west suffer from a loss in performance of 15-20% 
depending on the angle of installation. 

> Must be free of any potential shading. 

> Cannot be installed horizontally as would prevent self-cleaning. Must therefore 
be angled and separated to avoid overshadowing each other. 

> Electricity produced displaces grid electricity which has a carbon intensity of 
0.519 kg CO2 per kWh. 

> Capital Cost: - ~£2,000 per kWp. 

> Running Costs/Savings: - 

> Reduce reliance on grid electricity and therefore reduce running costs. 

> At current electricity prices, payback period of ~60-70 years per dwelling. 

> Feed-in tariff and Renewables Obligation Certificates (ROCs) payments required 
for maximum financial benefit. 

> Land Use Issues and Space Required: - 

> Installed on roof so no impact on land use. 

> Due to amount of roof space required are less suitable for dense developments 
of relatively high rise flats. 

> Within permitted development rights unless in a conservation area where they 
must not be visible from the public highways. 

> Dormer and Velux windows may conflict if energy/CO2 reduction required is 
large. 

> Operational Impacts/Issues: - 

> Proportionately large arrays may need electrical infrastructure upgrade. 
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> Virtually maintenance free and panels are self-cleaning at angles in excess of 10 
degrees. 

> Provision for access to solar panels installed on flat roofs needs to be 
incorporated into the design of PV arrays layout as well as inclusion of spaces 
for inverters within the development. 

> Quality of PV panels varies dramatically.  

> Embodied Energy: - Carbon payback of 2-5 years. 

> Funding Opportunities: - Financier utilising Feed-in-Tariffs. 

> Reductions in Energy Achievable: - Reduce energy demand by less per m2 than solar 
thermal panels. 

> Reductions in CO2 Achievable: - Provide greater percentage reductions in CO2 than 
energy. Comparable to solar thermal per square metre. 

> Advantages: - Virtually free fuel, very low maintenance and good reductions in CO2. 

> Cheaper in comparison to solar thermal panels. 

> Disadvantages: - 

> Slightly greater loss in performance than solar thermal panels when orientated 
away from south. 

> Application: Best suited for a variety of developments from single houses to multi 
apartment blocks and even whole estates. 

 

7. GROUND SOURCE HEAT PUMPS (GSHPS) 
> Ground Source Heat 

Pumps work in much 
the same way as a 
refrigerator, converting 
low grade heat from a 
large ‘reservoir’ into 
higher temperature 
heat for input in a 
smaller space. 
Electricity drives the 
pump which circulates 
a fluid 
(water/antifreeze mix 
or refrigerant) through 
a closed loop of 
underground pipe. This 
fluid absorbs the solar  

Diagram 3 – Ground Source Heat Pump 
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energy that is stored in the earth (which in the UK remains at a near constant 
temperature of 12oC throughout the year) and carries it to a pump. A compressor in 
the heat pump upgrades the temperature of the fluid which can then be used for space 
heating and hot water.  

 

> Performance and Calculation Methodology: - 

> System requires electricity to drive the pump. Therefore displaces gas heating 
with electric, which has higher carbon intensity (gas: 0.216; electricity: 0.519). 

> As they are upgrading heat energy from the earth, GSHPs operate at 
‘efficiencies’ in excess of 350%. This is limited in SAP unless Appendix Q rated 
model used. 

> Due to the lower temperature of the output of GSHPs compared to traditional 
gas boilers, GSHPs work best in well insulated buildings and with underfloor 
heating. They can, however, also be installed with oversized radiators, albeit 
with a consequent reduction in performance. 

> Capital Cost: - ~£7,500 per house. Additional costs if underfloor heating is to be 
installed. 

> Running Costs/Savings: - 

> Electricity more expensive than gas, thus fuel costs not reduced as much as 
energy is reduced. 

> Payback period of ~20 years per dwelling. 

> Land Use Issues and Space Required: - 

> Require extensive ground works to bury the coils that extract the low grade 
heat from the earth. They therefore require a large area for horizontal burial 
(40-100m long trench) or a vertical bore (50-100m) which is considerably more 
expensive but can be used where space is limited. 

> Best suited to new developments that have provision for large ground works 
already in place, to minimise ground work costs. 

> Must be sized correctly to prevent freezing of the ground during winter and 
consequent shutdown of the system. 

> May require planning permission for engineering works. Once buried, there is 
no external evidence of the GSHPs. 

> Operational Impacts/Issues: - 

> Work best in well insulated houses. 

> Need immersion backup for hot water. 
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> Highly reliable and require virtually no maintenance. 

> Problems if ground bore fails. 

> Embodied Energy: - Low, but as gas is being replaced with the more carbon intensive 
electricity, carbon payback is slowed. Carbon payback depends on CoP. 

> Funding Opportunities: - Renewable Heat Incentive (RHI) provides incentive funds to 
developers of small or medium installations with a reasonable heat load that meet a 
minimum energy efficiency standard & meet the RHI eligibility criteria. 

> Reductions in Energy Achievable: - Reduce energy demand by less per m2 than solar 
thermal panels. 

> Reductions in CO2 Achievable: - Provide greater %age reductions in CO2 than energy. 
Comparable to solar thermal (esp. in SAP). 

> Advantages: - Large reductions in Energy. Currently receives benefit from SAP of an 
electrical baseline rather than gas. 

> Disadvantages: - 

>  Small reduction in CO2. CoP limited in SAP. Only small cost savings. 

> GSHPs are not entirely a ‘renewable’ technology as they require electricity to 
drive their pumps or compressors.  

> Application: - Best suited for small to medium developments ~1-100 

8. AIR SOURCE HEAT PUMPS (ASHPS) 
> Air Source Heat Pumps work in much the same way as a refrigerator, converting low 

grade heat from a large ‘reservoir’ into higher temperature heat for input into a 
smaller space. Electricity drives the pump which extracts heat from the air as it flows 
over the coils in the heat pump unit. A compressor in the heat pump upgrades the 
temperature of the extracted energy which can then be used for space heating and hot 
water.  

 

Diagram 4 – Air Source Heat Pump 
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> Generally ASHPs are air-to-water devices but can also be air-to-air. 

> Performance and Calculation Methodology: - 

> System requires electricity to drive the pump. Therefore displaces gas heating 
with electric, which has higher carbon intensity (gas: 0.216; electricity: 0.519). 

> Performance defined by the Coefficient of Performance (CoP) which is a 
measure of electricity input to heat output. However, the concept of a CoP must 
be treated with caution as it is an instantaneous measurement and does not 
take account of varying external conditions throughout the year. 

> As they are upgrading heat energy from the air, ASHPs operate at ‘efficiencies’ 
in excess of 250%. This is limited in SAP unless an Appendix Q rated model is 
used. 

> British winter conditions (low temperatures and high humidity) lead to freezing 
of external unit. Reverse cycling defrosts the ASHP, but can substantially reduce 
performance when it is most needed. Performance under these conditions 
varies considerably between models. Vital that ASHP that has been proven in 
British winter conditions is installed. 

> Due to the lower temperature of the output of ASHPs compared to traditional 
gas boilers, ASHPs work best in well insulated buildings and with underfloor 
heating. They can, however, also be installed with oversized radiators, albeit 
with a consequent reduction in performance. 

> Capital Cost: - ~£2,000 per house.  

> Running Costs/Savings: - 

> Electricity more expensive than gas, thus fuel costs not reduced as much as 
energy is reduced. 

> Payback period of ~10 years per dwelling. 

> Land Use Issues and Space Required: - 

> No need for external ground works, only a heat pump unit for the air to pass 
through. 

> Minimal external visual evidence. 

> Operational Impacts/Issues: - 

> Work best in well insulated houses. 

> Unit must be sized correctly for each dwelling. 

> Vital that ASHP model selected has been proven to maintain performance at the 
low temperature and high humidity conditions of the British winter. 
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> May need immersion backup for hot water. 

> Highly reliable and require virtually no maintenance. 

> Noise from ASHPs must be below 42 dB at a position one metre external to the 
centre point of any door or window in a habitable room. According to planning 
standards MCS020. 

> Embodied Energy: - Low. Carbon payback longer than for GSHPs as the CoP is lower. 

> Funding Opportunities: - Renewable Heat Incentive (RHI) provides incentive funds to 
developers of small or medium installations with a reasonable heat load that meet a 
minimum energy efficiency standard & meet the RHI eligibility criteria. 

> Reductions in Energy Achievable: - Large reductions in energy demand. Less so than 
GSHPs. 

> Reductions in CO2 Achievable: - Provide smaller percentage reductions in CO2 than 
energy. Less than GSHPs. 

> Advantages: - Large reductions in Energy. Currently receives benefit from SAP of an 
electrical fuel factor rather than a gas baseline. 

> Disadvantages: -  

> Small reduction in CO2 CoP limited in SAP. Only small cost savings. 

> ASHPs are not entirely a ‘renewable’ technology as they require electricity to 
drive their pumps or compressors.  

> Application: - Best suited for small to medium developments ~1-100 

 

9. WIND POWER 
> Wind energy installations can range from small domestic turbines (1kW) to large 

commercial turbines (140m tall, 2MW). There are also different designs and styles 
(horizontal or vertical axis; 1 blade to multiple blades) to suit the location. They 
generate clean electricity that can be provided for use on-site, or sold directly to the 
local electricity network 

> Performance and Calculation Methodology: - 

> Power generated is proportional to the cube of the wind speed. Therefore, wind 
speed is critical. 

> Horizontal axis turbines require >~6m/s to operate effectively and vertical axis 
turbines require >~4.5m/s. The rated power of a turbine is often for wind speeds 
double these figures. 

> Wind speeds for area from BERR’s Wind Speed Database. 

> Electricity produced displaces grid electricity which has a carbon intensity of 
0.568 kg/kWh. 
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> Capital Cost: - 

> ~£1,000 per kW. Smaller models are more expensive per kW. 

> Vertical axis turbines more expensive than horizontal. 

> Running Costs/Savings: - 

> Reduce reliance on grid electricity and therefore reduce costs. 

> Payback period of ~15-20 years per dwelling. 

> Feed-in tariff and ROC payments required for maximum financial benefit. 

> Land Use Issues and Space Required: - 

> Smaller models (<6kW) can be roof mounted. 

> Must be higher than surrounding structures/trees. 

> Planning permission required. 

> Operational Impacts/Issues: - 

> Urban environments generally have low wind speeds and high turbulence 
which reduce the effectiveness of turbines. 

> Vertical axis turbines have a lower performance than horizontal axis turbines 
but work better in urban environments. 

> Annual services required. 

> Turbines rated in excess of 5kW may require the network to be strengthened 
and arrangements to be made with the local Distribution Network Operator and 
electricity supplier. 

> Noise. 

> Embodied Energy: - Carbon payback is ~1 year for most turbines. 

> Funding Opportunities: - Financier utilising Feed-in-Tariffs. 

> Reductions in Energy Achievable: - Significant reduction in reliance on grid 
electricity. 

> Reductions in CO2 Achievable: - Good. Greater reduction in CO2 than PV for same 
investment. 

> Advantages: - Virtually free fuel; reductions in CO2. 

> Disadvantages: - 

> Expensive, although cheaper than PV for same return. 

> Lack of suitable sites. 
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> Maintenance costs. 

> Often not building integrated. 

> Application: Best suited for small to large developments in rural open areas 

 

10. HYDRO POWER 
> Hydro power harnesses the energy of falling water, converting the potential or kinetic 

energy of water into electricity through use of a hydro turbine. Micro hydro schemes 
(<100kW) tend to be ‘run-of-river’ developments, taking the flow of the river that is 
available at any given time and not relying on a reservoir of stored water. They 
generate clean electricity that can be provided for use on-site, or sold directly to the 
local electricity network. 

> Performance and Calculation Methodology: -  

> Flow rates at particular sites from National River Flow Archive held by Centre for 
Ecology and Hydrology. 

> Electricity produced displaces grid electricity which has a carbon intensity of 
0.568 kg/kWh. 

> Capital Cost: - 

> £3,000 - £5,000 per kW. 

> Particularly cost effective on sites of old water mills where much of the 
infrastructure is in place. 

> Running Costs/Savings: - 

> Reduce reliance on grid electricity and therefore reduce costs. 

> Payback period of ~10-15 years per dwelling 

> Feed-in tariff and ROC payments required for maximum financial benefit. 

> Land Use Issues and Space Required: - 

> Require suitable water resource. 

> Visual intrusion of scheme. 

> Special requirements where river populated by migrating species of fish. 

> Planning permission will require various consents and licences including an 
Environmental Statement and Abstraction Licence. 

> Operational Impacts/Issues: - 

> Routine inspections and annual service required. 

> Automatic cleaners should be installed to prevent intake of rubbish. 

> Embodied Energy: - Carbon payback for small schemes of ~1 year. 
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> Funding Opportunities: - Financier utilising Feed-in-Tariffs. 

> Reductions in Energy Achievable: - significant reduction in reliance on grid 
electricity. 

> Reductions in CO2 Achievable: - High. 

> Advantages: - Virtually free fuel, reductions in CO2. 

> Disadvantages: - 

> Expensive, but good payback period. 

> Lack of suitable sites. 

> Planning obstructions. 

> Application: - Best suited to medium to larger developments in rural places ~ 100+ 
units  
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