
From:                                 Eve Johnson-Jones <eve.johnsonjones@savills.com>
Sent:                                  20 July 2026 10:30:49 UTC+01:00
To:                                      "Caroline Grist" <caroline.grist@midsussex.gov.uk>
Cc:                                      "Gregory Evans" <GREvans@savills.com>; "Luke Harrell" 
<luke.harrell@savills.com>
Subject:                             Application DM/26/1613 - further documents
Attachments:                   UKP17947 - Langridge Way, Crawley - Connection Proposal.pdf, UKP17947-01 - 
Langridge Way, Crawley - Connection Plan.pdf, Land Parcels adjacent to Worsell Drive, 
Copthorne_Energy Statement_Rev00.pdf, Land Parcels adjacent to Worsell Drive, 
Copthorne_Sustainability Statement_Rev00.pdf

Hi Caroline, 
 
I hope this email finds you well. 
 
Land Parcel Adj. To Worsell Drive Copthorne West Sussex, Ref: DM/26/1613 
 
An application was submitted for the above site via the Planning Portal on 10 July 2026. However, due to 
the file size limitations of the Planning Portal, we were unable to upload the utilities and 
sustainability/energy reports as part of the submission.
 
Please find attached the following documents for inclusion within application DM/26/1613: 
 

• Utilities
o UKP17947 - Langridge Way, Crawley - Connection Proposal
o UKP17947-01 - Langridge Way, Crawley - Connection Plan

 
• Sustainability & Energy 

o Land Parcels adjacent to Worsell Drive, Copthorne_Energy Statement_Rev00
o Land Parcels adjacent to Worsell Drive, Copthorne_Sustainability Statement_Rev00

 
We would be grateful if you could confirm receipt of the attached. 
 
Kind regards, 
 
Eve 
 
Eve Johnson-Jones 
Graduate Planner
Planning
  

  

Savills, 33 Margaret Street, London, W1G 0JD 

Mobile: +447779402788 

Email: eve.johnsonjones@savills.com 
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Website: 
savills.com
 

      

  
 

NOTICE: This email is intended for the named recipient only. It may contain privileged and 
confidential information. If you are not the intended recipient, notify the sender immediately and 
destroy this email. You must not copy, distribute or take action in reliance upon it. Whilst all 
efforts are made to safeguard emails, the Savills Group cannot guarantee that attachments are 
virus free or compatible with your systems and does not accept liability in respect of viruses or 
computer problems experienced. The Savills Group reserves the right to monitor all email 
communications through its internal and external networks.

For information on how Savills processes your personal data please see our privacy policy

Savills plc. Registered in England No 2122174. Registered office: 33 Margaret Street, London, 
W1G 0JD.

Savills plc is a holding company, subsidiaries of which are authorised and regulated by the 
Financial Conduct Authority (FCA)

Savills (UK) Limited. A subsidiary of Savills plc. Registered in England No 2605138. Regulated 
by RICS. Registered office: 33 Margaret Street, London, W1G 0JD.

Savills Advisory Services Limited. A subsidiary of Savills plc. Registered in England No 
06215875. Regulated by RICS. Registered office: 33 Margaret Street, London, W1G 0JD.

Savills Commercial Limited. A subsidiary of Savills plc. Registered in England No 2605125. 
Registered office: 33 Margaret Street, London, W1G 0JD.

Savills Channel Islands Limited. A subsidiary of Savills plc. Registered in Guernsey No. 29285. 
Registered office: Royal Terrace, Glategny Esplanade, St Peter Port, Guernsey, GY1 2HN. 
Registered with the Guernsey Financial Services Commission. No. 86723.

Martel Maides Limited (trading as Savills). A subsidiary of Savills plc. Registered in Guernsey 
No. 18682. Registered office: Royal Terrace, Glategny Esplanade, St Peter Port, Guernsey, GY1 
2HN . Registered with the Guernsey Financial Services Commission. No. 57114.

We are registered with the Scottish Letting Agent Register, our registration number is 
LARN1902057.

Please note any advice contained or attached in this email is informal and given purely as 
guidance unless otherwise explicitly stated. Our views on price are not intended as a formal 
valuation and should not be relied upon as such. They are given in the course of our estate 
agency role. No liability is given to any third party and the figures suggested are in accordance 
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with Professional Standards PS1 and PS2 of the RICS Valuation – Global Standards 
(incorporating the IVSC International Valuation Standards) effective from 31 January 2025 
together, the ''Red Book'. Any advice attached is not a formal ("Red Book") valuation, and 
neither Savills nor the author can accept any responsibility to any third party who may seek to 
rely upon it, as a whole or any part as such. If formal advice is required this will be explicitly 
stated along with our understanding of limitations and purpose.

BEWARE OF CYBER-CRIME: Our banking details will not change during the course of a 
transaction. Should you receive a notification which advises a change in our bank account 
details, it may be fraudulent and you should notify Savills who will advise you accordingly. 
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Mr. C. O’Brien  
Miller Homes 
Unit 3 
Faraday Office Park 
Rankine Road 
Basingstoke 
RG24 8QB 


16 January 2026          


Dear Christian, 


Ref: Electrical, Gas and Water Connections – Langridge Way, Crawley. 


Further to your enquiry, we have pleasure in providing you with a detailed proposal for a new electrical, gas 
and water connections to your site at Langridge Way, Copthorne, Crawley, RH10 3YQ.  


The cost to carry out the connection works at your site will be: £85,129.00 + VAT 


The above cost is made up of “Contestable/Non-Contestable” charges, a summary is below. Payment schedule 
is shown on Page 8 of this proposal. 


Project Cost Summary 


Non-Contestable Electrical Costs N/A 


Non-Contestable Gas Costs N/A 


Non-Contestable Water Source of Water Costs £7,985.00 


Non-Contestable Water services onto existing mains Costs £16,083.00 


Non-Contestable Water Meter and Admin Charges (Table on Page 4) £1,183.00 


Host Water Companies Infrastructure Charges & Income Offset (Table on Page 4) Excluded 


Electric, Gas and Water Contestable Costs £59,878.00 


Combined Contestable and Non-Contestable Costs £85,129.00 


In addition to the above we offer the following optional works: 


• Appendix A – Onsite Street Furniture, Electric Meter Box, Electrical Temporary Builders Supply (TBS), 
Water TBS and Boundary Boxes. 


This document outlines the equipment and services included by UK Power Solutions (UKPS) for the delivery of 
the project and must be read in conjunction with all sections of this proposal. 


Please complete the Proposal Acceptance Form on Page 10 to obtain a new connection to your development.  


This proposal is valid for a period of sixty days from the date of this letter, following this period we reserve the 
right to review and amend this quotation. 
 
 


 
Zubair Khan 
Senior Estimating Engineer  
UK Power Solutions Ltd (UKPS) 


 


 


 


Your Sales representative for this project is: 
Joseph Goodridge 


Mob: 07485 325 630 
E-mail: Joseph.Goodridge@ukpowersolutions.co.uk 


 



mailto:sales@ukpowersolutions.co.uk

mailto:Joseph.Goodridge@ukpowersolutions.co.uk
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Methodology      


We will provide new electrical, gas and water connections to serve your development, this includes Design, 
Approval and Construction of the “Contestable” elements and purchase/management of the “Non-
Contestable” works, all of which will be adopted by a Network Operator. 


This offer includes for the installation to be constructed to the current published adopting authority’s technical 
specifications and is subject to our design being approved by them. 


Our offer has been determined on the basis of the information provided by you and any assumptions made are 
detailed below. If information or assumptions prove to be incorrect or unacceptable, we would be pleased to 
amend our offer as necessary in line with your specific requirements. Should any such changes arise after 
acceptance of our offer, we reserve the right to treat them as a variation and to adjust the contract price 
and/or programme accordingly. 


Specified project information: 


 Electric Gas  Water Wastewater 
 


Load kVA  
Metering 


points 
Load kW  


Metering 
points 


Service Pipe 
Size  


Metering 
Points 


Connections 


(Adoption only) 
 


Residential  134 69 490 48 25mm 69 69 


Landlords  20 4 - - 25mm 4 4 


Hyper Optic 3 1 - - - - - 


Total 157 74 490 48 25mm 73 73 
 


 Dwelling Type  


No. of beds Apartment Terraced 
Semi-


detached 
Detached Bungalow Totals 


1 12 - - - - 12 


2 6 - 10 1 - 17 


3 - - 23 7 - 30 


4 - - 1 9 - 10 


Totals 18 - 34 17 - 69 


Electric information  


• A Point of Connection 1 (PoC 1) is on ‘Landridge Way’ at grid ref: TQ 30589 39175 and will be offsite. 


• A Point of Connection 2 (PoC 2) is on ‘Worsell Drive’ at grid ref: TQ 30749 39435 and will be offsite. 


• The PoC’s are onto the existing low voltage (LV) network via a branch joints. 


• 3 x Service connections will be taken from the existing LV main (Plots 58-63).  


• Residential loads are based on typical ADMD’s for 
o 48 x non-electrically heated dwellings. 
o 21 x ASHP heated dwellings. 
o Up to 51 x properties having 7.2kW electrical vehicle charging (EVC). 


• Apartments will be metered within service risers.  


• All house meters to be external. 


Gas information 


• The Connected System Exit Point (CSEP) is on ‘Landridge Way’ at grid ref: TQ 30585 39163 and will be 
offsite. 


• The CSEP is to the existing 90mm PE in Low Pressure (LP). 


• All meters to be external. 


• Adopted by Last Mile Gas Limited (LMGL). 


Water information  


• 1 x Source of Water (SoW) is assumed to be located on ‘Landridge Way’ at grid ref: TQ 30588 39170 
and will be offsite (Plots 1-57). 


• Plots 58-69 are assumed to be direct service connections to an existing main directly adjacent to site. 
These connection will be carried out as part of the non-contestable works included in this offer.  


• Plots 1-57 will be adopted by Last Mile Water Limited (LMWL). 


• Plots 58-69 will be adopted by South East Water.  


Wastewater information - Plots 1-57 only (NAV Adoption only) 


• We have included for NAV adoption of the S104 wastewater network (foul and surface water), under 
Water UK Sewerage Sector Guidance. This includes Technical Approval, legal agreements, site 
inspections and adoptions. 


• We have assumed the Foul Point of Discharge will be at the site boundary. 
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• The NAV adoption is based on the surface water not being connected or discharged to the host Water 
Network Operator. 


• NAV Adopted by Last Mile Water Limited (LMWL). 


Our proposal has been based on the following:  


• All works in accordance with Connection Plan UKP17947-01. 


• Offsite civil/excavation/reinstatement works will be carried out by us. 


• Onsite civil/excavation/reinstatement works will be carried out by you. 


• All works will be designed by us to adopting authority standards. 


Scope of Works 


“Contestable” Electrical Connection Works: 


• Supply/install all LV mains/service cables from PoC to onsite low voltage metering points.  


Apartment Supplies  


• Supply/install: 


o 4 x Multi-Service Distribution Boards (MSDBs) in 4 x service risers. 


o 18 x 100A single phase cut-outs into service risers on corresponding apartment floors. 


o 4 x 100A single phase cut-outs into service risers on ground floor for landlord’s use. 


• Terminate Single/Three phase service/mains cable at MSDBs and cut-outs. 


House Supplies 


• Supply/install 51 x 100A single phase cut-outs at individual house external metering points (the supply 
and installation of meter cabinets/hockey sticks have not been included). 


• Terminate single phase service cables at cut-outs. 


Hyper optic Supply 


• You are to supply/install weather-proof metering enclosure at meter location. 


• Into above enclosure, supply/install 1 x 100A single phase cut-out. 


• Terminate single phase service cable at cut-out.  


“Contestable” Gas Connection Works: 


• Supply/install new gas infrastructure for 48 x residential supplies. 


• Supply/install 48 x residential services. (Externally metered).  


• Supply/install 48 x Domestic Smart meters.  


• Supply 48 x External Gas meter boxes. To be installed by others. 


“Contestable” Water Connection Works: 


• Supply/install new NAV water infrastructure for 57 x residential and 3 x landlord supplies. 


• Complete 60 x service connections.  


• Supply/install 60 x NAV Domestic water meters. 


• Coordinate 13 x service connections directly to the existing main for plots 58-91 and 1 x Landlord 
(non-contestable works by host water company).  


• Install 13 x South East Water meters.  


• This offer in based on PE pipe (non-contaminated conditions).  


Wastewater – Plots 1-57 only (Foul and Surface water): 


• Application for NAV licence. 


• Technical approval of customer wastewater network design (design excluded).  


• NAV Adoption of onsite foul and surface water networks (sectional completion if required).  
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• Offer is based on surface water discharging to natural watercourse. Deviation from this could affect 
Ofwat viability.    


Final Connection Works: 


• Carry out all testing, chlorination & commissioning as per the adopting authority’s standards and 
specifications and provide certificate on completion of works. 


• We will excavate offsite joint bays to connect: 


o 1 x 90 mm PE pipe to the host Network Operator infrastructure. 


o 1 x 125 mm mains PE to the host Network Operator infrastructure. 


o 2 x LV mains cables for Jointing at the POCs. 


o 6 x LV service cables for connection to the existing main.  


• Complete 2 x LV Branch joints and 3 x service joints to existing main. 


“Non-Contestable” Connection Works: 


Certain elements of the work will be “Non-Contestable” and are not open for competition.  


These works can only be undertaken by the host Network Operator. 


• Design Approval of the network that will be adopted by the host Network Operator. 


• Determining the Point of Connection and carrying out the final connection works. 


• Inspection of the “Contestable” works during construction. 


• Mains Water connections that involve heightened risk to existing assets or could affect supplies to 
existing customers. 


• Service Water connections larger than 63mm diameter. 


• Water meters larger than 20mm 


We allow for interface with the host Network Operator for inspection of works/programming of visits. 


Water Charges 


We have included the adopting authority meter and admin charges based on the 2025-2026 charging 
arrangements; 


Meter and Admin Charges Table 


Description Cost per Unit No. of Plots Total Cost Payment Responsibility 


TOTAL (exc. VAT) Meter and Admin Charges £91.00 13 £1,183.00 Included in this offer 


These meter and admin charges are subject to an annual review. The actual charges will be based on the host 
Network Operators published charges at the time the connections are made.  


Infrastructure & Income offset (Excluded)  


Based on this charging year (2025-2026) the following standard residential charges/income offset will apply to 
your scheme, for clarity these charges are excluded from our offer. 


Statutory Infrastructure Charges 
Water £741.00 


69 £99,360.00 Excluded from this offer 
Sewerage £699.00 


Income offset 
Water -£0.00 


69 -£0.00 Excluded from this offer 
Sewerage -£0.00 


TOTAL (exc. VAT) £1,440.00 69 £99,360.00 Excluded from this offer 


Environmental Component  TBC TBC TBC Excluded from this offer 


These charges and income offset are subject to an annual review and approved by OFWAT. The actual charges 
will be based on the host Network Operators published charges at the time the connections are made.  


In addition to the Infrastructure charges, an additional fee per connection may apply for the “Environmental 
Component”. 


Reduced Charges may apply subject to the developer providing evidence the Network Operator conditions are 
achieved. 
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These charges are payable by you to the Network Operators at the time the connections are made. 


Infrastructure charges for the commercial units have been excluded from this offer. 


Legal Obligations      


There will be aspects relating to the works that will be the responsibility of you which ever organisation 
undertakes the project, these would need to be in place prior to energisation of the network such as: 


• Wayleaves/Easements/Sub-Station lease arrangements. 


• Appointment of Energy Supplier/Meter Operator. 


• Any other document specific to the host Network Operators. 


We are not obliged to commence works until completion of conveyances, or transfer to the host Network 
Operator, legal title to the land together with all the necessary consents, easements and wayleaves required 
for us to carry out the works. If the terms and conditions or scope of works are varied because of necessary 
conveyances or transfers not being obtained within a reasonable time, then costs will be amended accordingly. 


If there is a legal requirement for third party land consent, we will only accept responsibility for the 
coordination of any legal discussions. All legal fees, which might include purchase, license or compensatory 
payments will be the responsibility of you.  


We have not included for costs associated with obtaining any associated legal consent. 


No services will be energised until all legal consents are agreed and final payments made. 


Asset Value 


An asset value may have been applied to our construction costs for this project. This has been calculated based 
on the information provided within the “Specified Project Information” section of this proposal. We would 
reserve the right to amend our costs accordingly should the load requirements for this scheme change then. 


Civil Works          


This offer is based on the utility/service route being public highway, owned by you or any relevant 3rd party 
agreements being agreed, land for substation/PRI/metering equipment will be owned by you.  


We draw your attention to the fact our offer is based on the relevant local authorities granting permission for 
undertaking the required route and is subject to inspection of existing utility drawings within the vicinity. 


You are responsible for the excavation, preparation and reinstatement of trenches onsite, this includes the 
supply/installation of ducts and any “soft fill” material in accordance with adopting authority specifications and 
standards. 


Where required you must make provision for ducted entry to buildings through foundations using the 
appropriate duct(s). 


Material specification, minimum internal diameters and bend radiuses must conform to adopting authority 
specifications and standards.  


Ducts will be installed with a draw rope fitted and it will be your responsibility to provide relevant as-laid 
drawings (accurate to 0.1m) for any duct routes installed. 


We require a minimum of 48hrs notice to attend site to inspect your excavations and laying of any cable ducts 
prior to reinstatement. 


Any required remedial works due to your failure to comply with the above will be at your sole risk and expense. 


Unless specifically identified above we have visually inspected the entire "offsite" route and the price offered is 
fixed for excavation and reinstatement once only in the surface material apparent at the time of inspection. 
Should we subsequently discover unexpected ground conditions such as concrete beneath asphalt/bituminous 
type wearing surfaces, concrete surfaces of greater than normal (150mm) thickness, reinforced concrete, rock 
or are unable to achieve the required depth due to ground constraints, we shall seek to be reimbursed for all 
additional net costs. Additionally, should specialist equipment or “deep excavation team” be required to avoid 
unexpected existing services and/or ground conditions, we would reserve the right to amend our contract price 
and programme accordingly. 


We have not included for excavating or disposal of contaminated ground. 


If this site has contamination issues, we shall attend site using our standard PPE. You are responsible for 
supplying any additional plant, material, protective equipment or specialist advice required by us or site 
ordnance in order to execute our works. This shall be provided at no cost to us. 
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We have included for excavating trenches once for installation of the works.  


For all excavation works we will provide the necessary specifications to ensure conformity to standards. 


Clarifications: 


• The electric PoCs are based on connections to the existing mains cables installed as part of a previous 
phase of works.  


• The SoW and associated “Non-Contestable” cost have been assumed based on connections to South 
East Water network.   


• The water “non-contestable” cost (including 13 x direct service connections to and existing water 
mains) has been calculated based on the water company charging arrangements but may change once 
a formal offer has been received. We reserve the right to amend costs accordingly once a formal offer 
has been received. 


• This contract may be subject to price adjustments due to increases in “Non-Contestable” costs if 
works are not started within one year of receiving your signed acceptance. 


• Your electrical network point of supply will be from the outgoing terminals of the single phase cut-
outs.  


• You have not specified any generation equipment specific to this project including export and our 
system design does not allow for any disturbing loads. 


• This multi utility quotation is based on the information supplied by the host Gas Network Operator 
indicating they are able to supply the gas capacity required without any funded reinforcement works. 


• All residential gas meters included in our offer will be Eon/British Gas Smart meters, we reserve the 
right to adjust our costs accordingly should this prove not to be the case.  


• The gas service route from the mains pipe to the residential meter boxes should be the shortest route 
possible and in a straight line in so far as reasonably practicable.  


• All existing gas mains/services are assumed to be cut back to the site boundary.  


• You are to assist with ‘lifting and shifting’ of pipes onsite as and when required.  


• The host Water Network Operator only guarantees to supply a water pressure of 0.7 bar at the 
boundary stopcock. 


• Each water service within the property must be installed by your approved contractor (WIAPS) or 
Local Water Authority approved, if this is not the case, delays and additional costs could be incurred 
and no meters will be installed. 


• The water cost is based on non-contaminated soil conditions and your Consultants recommending PE 
Pipe as the suitable water pipe materials. 


• We assume this will be deemed an “unserved Site”  


• Only one piece-up to the commissioned host water Network Operator’s main has been costed and 
included. 


• You are responsible to provide and install the internal plumbing systems and service pipes including 
the private supply pipe laid within the development plot and the communication pipe within the 
road/highway to the point of connection with the water main (including a concentric meter 
adaptor/plumbing arrangement for internal meters, wall mounted meter box, in-wall meter box and 
additional stop taps associated with the metering arrangements, if required). These works need to 
comply with the Water Supply (Water Fittings) Regulations (WRAS) and prior to final connection 
arrange all necessary statutory inspections to audit for compliance. 


• Our offer includes for sectional adoption of the wastewater network and does not require a bond but 
includes a maintenance period in the adoption.  


• Our offer includes to operate SUDs as if it were a sewer in the same way as many incumbent water 
companies. The feature would need to meet the requirements of DCG and the Last Mile Water 
technical standard for Last Mile Water to maintain its sewerage function. Last Mile Water will not 
maintain it as an amenity or it’s amenity functions. This would fall to the developer, landowner or 
management company in the same way that other public open spaces are managed. 
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• Where the development requires Last Mile Water to adopt assets in 3rd Party or unregistered land, an 
additional charge of £2,000.00 per landowner plus professional fees will be incurred. The developer 
would be responsible for any 3rd Party compensation required to obtain rights to lay and own sewers 
in 3rd Party land. 


• In exceptional circumstances the PoC/CSEP/SoW or offsite route may change after placement of order. 
We reserve the right to adjust our contract price and programme accordingly where we can show that 
such a change was beyond our control. 


• Any major deviations to the electric/gas/water route which are as a result of changes to the site layout 
at a later date may constitute a delay in programme and additional costs to you.   


• The supply and installation of electric/gas services have been included within this proposal although 
may have not been shown on the Connection Plan. The exact location/route of services will be 
determined at the detailed design stage. 


• The Connection Plan is for tendering purposes only and is not to be used for construction. A design 
approved plan will be issued shortly after acceptance of this proposal. 


• It’s your responsibility to ensure meter locations are suitable and conform to the meter operators’ 
specifications and standards. 


• We have allowed for marking tape for all onsite mains and services. 


• Plant & materials are quoted at today’s prices, and we reserve our right to alter our price if the raw 
materials inflate more than 5%. 


• Our design drawings will be agreed by you before submittal for ultimate approval. Any revisions 
requested after agreement, could incur additional charges and delay the works programme. 


Health & Safety Statement 


All work undertaken by us will conform to current Health and Safety Legislation, our aim is to protect the 
Health and Safety of our own employees and others affected by our work.  


New Roads & Street Works Act 1991 


We are required under the terms of the New Road & Street Works Act 1991, to carry out our work in the Public 
Highway in co-operation with the Local Highways Authority and other utilities. The main aim is to minimise 
inconvenience to the general public.  


If the local authority enforces restrictions and/or costs such as, but not limited to, parking bay suspensions, 
permit fees, road closures or full width reinstatement then we reserve the right to adjust our contract price 
and programme accordingly.  


It may be necessary for us to give up to 90 days’ notice of our intention to carry out offsite work. This may 
cause delays outside of our direct control. 


Construction (Design & Management) 2015: 


Under current CDM 2015 rules you have responsibility to make suitable arrangements for managing the project, 
which includes the following duties: 


We will act in the capacity of contractor and undertake the following duties. 


• Plan, manage and monitor construction work under our control.  


• For projects involving more than one contractor co-ordinate our activities with others in the project 


team, in particular, comply with directions given to us by the principal designer or principal contractor.  


• For single-contractor projects, prepare a construction phase plan.  


Exclusions: 


• Diversion/disconnection of network cables/equipment. 


• External weatherproof metering enclosures, these must be non-metallic, brick-built or GRP.  


• All internal cable containment (to be supplied/installed by you). 


• Electric meter cabinets/hockey sticks/street furniture connections/boundary boxes (See Appendix A).  


• Requirements of the Fire and Rescue Service for the supply and installation of Fire Hydrants which will 
only be known after the design approval stage.  
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• The host Water Network Operators Building Water Charges. 


• All associated non-contestable wastewater connection works and costs. 


• Sustainable Drainage System (SuDs) ponds/basin adoption.  


• Pumping Station adoption as none have been identified. 


• Design & Construction of the waste/surface water network (your responsibility). 


• Infrastructure Charges and Income offset. 


Working Restrictions:  


• All works to be carried out Monday – Friday, 08:00hrs – 17:00hrs.  


• We presume sufficient space onsite for parking and safe storage of materials.  


• We have allowed for Hi-ab delivery only of cable drums/switchgear/plant and therefore require clear 
and suitable vehicle access within 5mtrs of substation locations for transformer/switchgear deliveries.  


Programme: 


• The anticipated minimum build period, ready for first connection subject to any “Non-Contestable” 
works or local authority restrictions is expected to be 16-18 weeks subject to you providing the 
minimum information requested in our design kick off email. 


• On average properties will be “called off” for connection in groups of 5 units. We reserve the right to 
adjust our costs should this change and additional visits be required. 


• Our minimum “works call off” period is 20 working days; it is your responsibility to ensure we are 
notified within this time frame to ensure the timely energisation.  


• We will provide a design for approval and provisional programme of works normally within 6/8 weeks 
of receiving your signed acceptance. This is subject to you providing the minimum information 
requested in the design kick off email which will be issued shortly after receipt of acceptance.  


• We cannot commence on site until all legal consents are agreed or you have provided a copy of the 
title deeds that confirm that you own the land in which we will install the mains and services on site. 


• Live water connections will not be made until the NAV license is granted. 


• The legal statutory NAV licensing process takes circa 5 months to complete before a premise can be 
served/drained to the incumbents’ network, however, during this time in parallel, technical approval 
can be completed and inspections etc. undertaken of constructed assets. We aim to complete 
technical approval in 4/6 weeks from a completed application. 


Commercial 


The cost to carry out the connection works at your site will be: £85,129.00 + VAT 
The above cost is made of both “Contestable” & “Non-Contestable charges”, a breakdown is shown below. 


The cost to carry out the “Contestable” connection works at your site will be: £59,878.00 + VAT  


Terms of Payment: 


• On receipt of order:     £10,000.00 + VAT 


• On completion of initial design:     £10,000.00 + VAT 


• At start of construction:     £39,878.00 + VAT 


The cost to carry out the Water “Non-Contestable” connection works will be: £25,251.00 + VAT 
(Payable on acceptance). 


Acceptance 


To place an order, please complete and return the Form of Acceptance on Page 10 of this proposal. 


On receipt of acceptance we will instigate design and procurement of materials. 


A project manager will be allocated and you will be advised of their contact details. 
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• Multi Utility connection process 


• UKPS Certificates and accreditations  


• UKPS insurance 


• UKPS Policies 


 


Final Connection 
On acceptance of this proposal and on approval of design we will provide you with a supply number, more 
commonly known as a Metering Point Administration Number (MPAN)/Metering Point Reference Number 


(MPRN). This number is required by your Electricity/Gas Supplier to make the necessary arrangements. 
You are responsible for the engagement of a preferred Energy Supplier and Meter Operator. 


 


Terms and Conditions for New Connections 
This proposal is subject to our Terms And Conditions For New Connections (Version: December 2025) which 


can be found on our website at www.ukpowersolutions.co.uk or by following the link below. 


You acknowledge and agree that the Terms and Conditions will apply to, and are duly incorporated into, the 
contract formed by your acceptance of this Proposal. 


 


 
 
 


Other useful UKPS documents 


• Onsite Developers guide – Electric 


• Onsite Developers guide - Gas 


• Onsite Developers guide - Water 


• Legal guide to Land Rights 
 



https://ukpowersolutions.co.uk/wp-content/uploads/2020/12/UKPS-Multi-Utility-Connection-Process.pdf

https://ukpowersolutions.co.uk/certificates/

https://ukpowersolutions.co.uk/insurances/

https://ukpowersolutions.co.uk/policies/

https://ukpowersolutions.co.uk/terms-and-conditions-for-new-connections/

https://ukpowersolutions.co.uk/wp-content/uploads/2021/04/UKPS-Electric-Connections-Guide-2017-Rev1.2.pdf

https://ukpowersolutions.co.uk/wp-content/uploads/2019/03/UKPS-Gas-Connections-Guide-2017.pdf

https://ukpowersolutions.co.uk/wp-content/uploads/2021/07/UKPS-Water-Connections-Guide-2021.pdf

https://ukpowersolutions.co.uk/wp-content/uploads/2020/06/UKPS-Your-Legal-Guide-To-Land-Rights.pdf
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Proposal Acceptance Form  


Reference: UKP17947 dated 16 January 2026. 


I have read your Terms and Conditions for New Connections (Version: December 2025) (“Terms and 
Conditions”) and accept your Proposal incorporating the Terms and Conditions for the provision of new 
electrical, gas and water connections to our site at Langridge Way, Copthorne, Crawley, RH10 3YQ. 


I acknowledge and agree that the Terms and Conditions are incorporated into the contract formed by my 
acceptance of the Proposal and shall apply to and govern the Proposal, Proposal Acceptance and any variations 
thereto to the entire exclusion of any other terms and conditions, including any referred and/or attached to 
any purchase order issued by us.  


The cost to carry out the “Contestable” connection works at your site will be: £59,878.00 + VAT  


Terms of Payment: 


• On receipt of order:     £10,000.00 + VAT 


• On completion of initial design:     £10,000.00 + VAT 


• At start of construction:     £39,878.00 + VAT 


The cost to carry out the Water “Non-Contestable” connection works will be: £25,251.00 + VAT 
(Payable on acceptance). 


Payments will be strictly within 30 days from date of invoice or prior to energisation whichever is the sooner. 


Non-contestable payment must be received prior to the formal offer expiry date, detailed in the Clarifications 
section of this proposal. 


Cheques to be made payable to UK Power Solutions Ltd. 


Full and final payment will be made prior to final energisation. 


Please provide all relevant information requested below and return one copy to the following address: 


UK Power Solutions Ltd 
River View House, Bonds Mill Estate, Stonehouse, Gloucester, GL10 3RF 
 


Please submit invoice to: Name:  


Address:  


Company reg no.:  


Tel:  


Mobile:  


E-mail:  


 


Project point of contact: Name:  


Tel:  


E-mail:  


Signed:  


Name:  


Position:  


Date:  
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PLEASE PROVIDE REQUIRED INFORMATION 


Legal Information: 


The host Network Operators will need to obtain legal consent for the transfer of land, the positioning of plant, 
cables/pipes and equipment. 


This is a legal agreement for land transfer of substations, easement/wayleave for cables and will need to be 
completed between your legal representative and the host Network Operators; acceptance of this proposal 
indicates an agreement in principle subject to legal representation.  


Land Owners Details Name:  


Contact Name:  


Address:  
 
 
 
 
 
 


Tel:  


Mobile:  


Email:  


 


Solicitors Details Name:  


Contact Name:  


Address:  
 
 
 
 
 


Tel:  


Mobile:  


Email:  


 


Point of Contact 
During the Legal 
Process 


Name:  


Contact Name:  


Address:  
 
 
 
 
 


Tel:  


Mobile:  


Email:  
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ADDITIONAL HEALTH & SAFETY INFORMATION 


 


Principal Contractor 
Details 


Name:  


Contact Name:  


Address:  
 
 


 
 
 
 
 
 


Tel:  


Mobile:  


Email:  


 


Principal Designer Name:  


Contact Name:  


Address:  
 
 
 
 
 


Tel:  


Mobile:  


Email:  


 
 


GAS SUPPLIER/SHIPPER INFORMATION  


 


Gas Supplier/Shipper E.g. British Gas, E.ON, 
Scottish Power: 


 


 


 


FAILURE TO RETURN MAY RESULT IN DELAYS 
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Appendix A – Extra over connection works 


 


Description Rate (Exc VAT) Quantity   Total cost Payment terms 


Street Furniture Connection £325.00   Prior to first connection 


Electrical Meter boxes £33.00   On delivery 


Electric TBS £1,750.00   100% receipt of order 


Temp Water connection £800.00   100% receipt of order 


Water Boundary boxes £60.00   On delivery 


Total Appendix Value £                                    + VAT  


Street Furniture 


• Supply/install/terminate 1 x single phase cut-out per Street Furniture connection.    


Clarification: 


• Connections to be located no more 10m from the proposed LV mains cable offered under the main scope. If in excess of 10m, the 
additional cost will be offered under a variation. Variations must be accepted prior to start of works. 


• Only onsite street furniture supplies are to be considered on this appendix. Any offsite streetlights to be costed separately 
accordingly once a street lighting plan becomes available. 


• We have based our costs on the street furniture being connected within the same phasing visit as an adjacent dwelling.  


• You are to provide a street furniture plan following the acceptance of the offer.  


• On-site trenching, excavation of joint bays and reinstatements to be carried out by you. 


 


Electrical Meter boxes  


• Supply only of recessed wall mounted meter boxes and hockey sticks for residential houses supplies (price per unit). 


Clarification: 


• Supply only 1 x meter box and 1 x hockey stick, installation to be carried out by you. 


• Minimum order of 25 units. 


 


Temporary Builders Supply (TBS) up to 69kVA 


• You will supply/install weather-proof metering enclosure at onsite TBS Meter location, which must confirm to adopting authority 
specification/standards and of a GRP/Brick or Block construction. 


• Into above enclosure, supply/install/terminate 1 x 100A three phase cut-out (to be located no more than 15 metres from a new 
energised LV mains cable). 


• Remove/disconnect TBS prior to final energisation of main development. Additional cost may apply if removed at a later date.  


Clarification: 


• A TT supply will be offered. It is your responsibility to make alternative earthing arrangements to comply with the current edition 
of the IET wiring regulations for each new connection. 


• Assumed onsite connection. No civil/excavation works included.  


 


Temp Water Supply 


• Install 1 x 25mm temporary water supply onto the new self-lay/NAV water main. 


Clarification: 


• This connection will be available for a maximum of twelve months, after which time it will be disconnected (cost included). 


• Near side connection 2m from the new self-lay main 


• Assumed onsite connection. No civil/excavation works included.  


Water ‘atplas’ underground boundary boxes  


• Supply only of a standard underground boundary box (25mm non-contaminated). 


Clarification: 


• Supply only 1 x underground boundary box, installation to be carried out by you/others. 


 


 


I hereby agree for UK Power Solutions Ltd to proceed with the above detailed additional optional works, accept the change in 
Contract Price and agree to pay the UKPS invoice connected with these works within thirty days of receipt.   


Signed on behalf of: Name Position Date 
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Savills has been appointed by 


Miller Homes to prepare this 


Energy Statement in support of 


a full planning application for 


two parcels of land adjacent to 


Worsell Drive, Copthorne. The 


site is accessed via existing 


bell -mouth junctions from 


Worsell Drive and Langridge 


Way. The proposals comprise 


the erection of 69 new homes 


(Use Class C3), including 30% 


affordable housing, alongside 


internal access roads, 


landscaping and associated 


infrastructure.


The scheme has been designed 


to make efficient use of the 


available land within the 


established residential context 


of Heathy Woods. The 


proposed housing mix includes 


1, 2, 3 and 4 -bedroom homes, 


all designed to meet the 


Nationally Described Space 


Standard and to provide 


appropriate private amenity 


space. Overall, the 


development has been 


sensitively designed to 


integrate with its surroundings 


while establishing a clear 


identity of its own.


Site location plan of the proposed development
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The report will target the 


following objectives:


▪ Set out how the proposed 


development meets current 


planning and Building 


Regulations requirements in 


relation to energy efficiency 


and operational carbon 


emissions;


▪ Review proportionate 


passive design measures 


and appropriate active 


energy strategies, including 


consideration of low and 


zero carbon technologies, 


demonstrating how the 


scheme seeks to minimise 


energy demand and make 


use of renewable generation 


where feasible; and


▪ Describe how the layout and 


building design have taken 


account of future climate 


risks, illustrating how the 


development is intended to 


respond to and remain 


resilient to the impacts of 


climate change over its 


lifetime.


Proposed site plan
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This section sets out the 


planning policy framework that 


underpins the sustainability 


and energy strategy for the 


proposed development. It 


identifies and summarises the 


key policies at national, county, 


and local levels that inform the 


design, construction, and long -


term operation of the scheme. 


By mapping the proposed 


development’s sustainability 


commitments against these 


policies, this section provides a 


clear and comprehensive 


overview of how the project 


meets and, in many cases, 


exceeds statutory and 


strategic expectations.


National Policy 


National Planning Policy 


Framework (December 2024)


The NPPF sets out the 


Government’s planning policies 


for England and how these 


should be applied. It provides a 


framework within which locally 


prepared plans for housing and 


other development can be 


produced. At the heart of the 


NPPF is a presumption in 


favour of sustainable 


development. Achieving 


sustainable development 


means that the planning 


system has three overarching 


objectives, which are 


interdependent and need to be 


pursued in mutually supportive 


ways (so that opportunities 


can be taken to secure net 


gains across each of the 


different objectives).


An economic objective 


To help build a strong, 


responsive and competitive 


economy, by ensuring that 


sufficient land of the right 


types is available in the right 


places and at the right time to 


support growth, innovation and 


improved productivity; and by 


identifying and coordinating 


the provision of infrastructure.


A social objective 


To support strong, vibrant and 


healthy communities, by 


ensuring that a sufficient 


number and range of homes 


can be provided to meet the 


needs of present and future 


generations; and by fostering a 


well -designed and safe built 


environment, with accessible 


services and open spaces that 


reflect current and future 


needs and support 


communities’ health, social and 


cultural well -being.


An environmental objective 


To contribute to protecting 


and enhancing our natural, 


built and historic environment; 


including making effective use 


of land, helping to improve 


biodiversity, using natural 


resources prudently, 


minimising waste and pollution, 


and mitigating adapting to 


climate change, including 


moving to a low carbon 


economy.


This energy statement has 


been developed in line with the 


NPPF and alongside the suite 


of documents submitted as 


part of this application







National Planning Policy 


Framework (February 2025)


The National Planning Policy 


Framework sets out the 


Government’s planning policies 


for England and how these 


should be applied. It provides a 


framework within which locally 


prepared plans for housing and 


other development can be 


produced. At the heart of the 


NPPF is a presumption in 


favour of sustainable 


development. Achieving 


sustainable development 


means that the planning 


system has three overarching 


objectives, which are 


interdependent and need to be 


pursued in mutually supportive 


ways (so that opportunities 


can be taken to secure net 


gains across each of the 


different objectives).


An economic objective: To 


help build a strong, responsive 


and competitive economy, by 


ensuring that sufficient land of 


the right types is available in 


the right places and at the right 


time to support growth, 


innovation and improved 


productivity; and by identifying 


and coordinating the provision 


of infrastructure.


A social objective: To support 


strong, vibrant and healthy 


communities, by ensuring that 


a sufficient number and range 


of homes can be provided to 


meet the needs of present and 


future generations; and by 


fostering a well -designed and 


safe built environment, with 


accessible services and open 


spaces that reflect current and 


future needs and support 


communities’ health, social and 


cultural well -being.


An environmental objective: 


T o contribute to protecting 


and enhancing our natural, 


built and historic environment; 


including making effective use 


of land, helping to improve 


biodiversity, using natural 


resources prudently, 


minimising waste and pollution, 


and mitigating and adapting to 


climate change, including 


moving to a low carbon 


economy.


This sustainability statement 


has been developed in line with 


the NPPF and alongside the 


suite of documents submitted 


as part of this application.


At the time of writing, revisions 


to the current NPPF are 


undergoing consultation, with a 


final version expected to be 


published later in 2026.
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Building Regulations 


Approved document Part L1


Part L of the Building 


Regulations is the mechanism 


by which the Government is 


driving reductions in the 


regulated CO 2 emissions from 


new buildings. The current 


version is Part L 2021. 


It aims to provide a framework 


for more sustainable 


development by introducing 


more stringent performance 


targets.


Residential buildings L1


A typical home built to the Part 


L1 2021 version will have 31% 


less CO 2 emissions than one 


built to the previous version.


The current document has key 


criteria which must be satisfied 


as follows:


▪ Energy performance of 


dwellings calculations to 


achieve the Target Emission 


Rate (TER), the Target 


Fabric Energy Efficiency 


Rate (TFEER) and the newly 


introduced Target Primary 


Energy Rate (TPER);


▪ Consideration of high -


efficiency alternative 


systems: feasibility analysis 


of installing high -efficiency 


alternative systems such as 


a decentralised energy 


supply system based on 


energy from renewable 


sources, cogeneration, 


district heating/cooling and 


heat pumps;


▪ Fixed building services 


energy efficiency and 


controls and on -Site 


generation of electricity: 


system specific minimum 


efficiencies and design 


guidance, including BMS and 


on -Site electricity 


generation and storage;


▪ Limiting heat gains and 


losses: limiting standards on 


building fabric such as U -


values;


▪ Pressure testing: minimum 


air permeability standard 


and demonstrating 


compliance and 


commissioning: system 


specific guidance for 


commissioning; and 


▪ Providing information: 


operating and maintenance 


instructions for the new 


dwellings.


Building Regulations 


Approved document Part L 


2026                         


The Approved Document Part 


L 2026 implements the Future 


Homes and Building Standard, 


setting out the Government’s 


approach to delivering homes 


that are net zero carbon ready, 


with a strong emphasis on 


low -carbon heating, reduced 


regulated emissions and 


improved real -world energy 


performance. The new 


regulation was published in 


March 2026 and will come into 


force from 2027.


The regulations remain focused 


on reducing emissions 


associated with regulated 


energy use only, not extending 


to unregulated energy 


consumption or embodied 


carbon arising from 


construction materials and 


processes.
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Local Policy 


Mid Sussex District Plan 2014 -  


2031 (Adopted March 2018)


Mid Sussex District Council 


adopted the Mid Sussex 


District Plan 2014 -2031 as a 


Development Plan Document 


on 28th March 2018. The 


adopted District Plan sets the 


vision and strategy, with 


accompanying site allocations 


and policies to achieve the 


vision and strategy. 


Key policies include: 


DP39: Sustainable Design and 


Construction


All development proposals 


must seek to improve the 


sustainability of development 


and should where appropriate 


and feasible according to the 


type and size of development 


and location, incorporate the 


following measures: 


▪ Minimise energy use through 


the design and layout of the 


scheme including through 


the use of natural lighting 


and ventilation;


▪ Explore opportunities for 


efficient energy supply 


through the use of 


communal heating networks 


where viable and feasible; 


▪ Use renewable sources of 


energy; 


▪ Maximise efficient use of 


resources, including 


minimising waste and 


maximising recycling/ re -use 


of materials through both 


construction and 


occupation; 


▪ Limit water use to 110 


litres/person/day in 


accordance with Policy 


DP42: Water Infrastructure 


and the Water Environment; 


and


▪ Demonstrate how the risks 


associated with future 


climate change have been 


planned for as part of the 


layout of the scheme and 


design of its buildings to 


ensure its longer term 


resilience.


DP40: Renewable Energy 


Schemes


Proposals for new renewable 


and low carbon energy 


projects, including community -


led schemes, will be permitted 


provided that any adverse local 


impacts can be made 


acceptable, with particular 


regard to: 


▪ Landscape and visual 


impacts, including 


cumulative impacts, such as 


on the setting of the South 


Downs National Park and 


High Weald Area of 


Outstanding Natural Beauty, 


and the appearance of 


existing buildings; 


▪ Ecology and biodiversity, 


including protected species, 


and designated and non -


designated wildlife sites; and


▪ Residential amenity 


including visual intrusion, air, 


dust, noise, odour, traffic 


generation, recreation and 


access. Assessment of 


impacts will need to be 


based on the best available 


evidence, including 


landscape capacity studies.
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Emerging Local Policy -  Mid 


Sussex District Plan 2021 -


2039


The Mid Sussex District Plan 


Review is the statutory process 


through which Mid Sussex 


District Council is updating and 


replacing the adopted District 


Plan (2014 –2031). The 


emerging plan, titled Mid 


Sussex District Plan 2021 –2039, 


will set the planning policy 


framework for future 


development across the 


district, including housing 


delivery, infrastructure 


provision, environmental 


protection and responses to 


climate change. The review is 


required under national 


planning legislation to ensure 


local planning policies remain 


up to date, effective, and 


aligned with the National 


Planning Policy Framework, 


reflecting changes in evidence, 


local circumstances and 


national policy priorities.


The Submission Draft District 


Plan was consulted upon at 


Regulation 19 stage in early 


2024 and formally submitted 


to the Planning Inspectorate in 


July 2024. The Plan is currently 


undergoing Examination in 


Public, during which an 


independent Inspector is 


assessing its legal compliance 


and soundness. Subject to the 


outcome of the Examination 


and any necessary consultation 


on Main Modifications, the 


Council anticipates adopting 


the District Plan 2021 –2039 by 


the end of 2026. It should be 


noted that this policy is 


emerging and therefore carries 


limited weight at present.
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Policy DP39: Sustainable 


Design and Construction of the 


Mid Sussex District Plan 


requires development 


proposals to improve 


sustainability through 


measures including energy 


efficiency, efficient use of 


resources, climate change 


resilience and reduced 


environmental impacts. 


Policy DP40: Renewable 


Energy Schemes supports the 


incorporation of renewable and 


low -carbon energy 


technologies where these are 


appropriate, viable and can be 


accommodated without 


unacceptable impacts on 


landscape, ecology or 


residential amenity.


In accordance with these 


policies, the proposed 


development has been 


designed to minimise energy 


demand through an efficient 


building fabric, careful layout 


and orientation, and the use of 


high -performance building 


elements. Opportunities for 


low -carbon and renewable 


energy generation have been 


assessed with regard to the 


site context, proposed dwelling 


types and technical constraints.


The scheme also seeks to 


optimise resource efficiency, 


limit potable water 


consumption in line with Policy 


DP42: Water Infrastructure and 


the Water Environment, and 


incorporate measures to 


enhance resilience to the 


impacts of future climate 


change. Overall, the 


development aims to reduce 


regulated CO ₂ emissions as far 


as is reasonably practicable 


within the constraints of the 


proposed house types and 


delivery model. A sample of 


representative dwellings has 


been modelled using SAP to 


assess energy and carbon 


performance.


ENERGY STRATEGY


Table 1: Units modelled in SAP 


House Type Modelled unit name Unit Floor area (m 2) Representative area (m 2)


2-bed semi -detached house Denson 70 738


3-bed detached house Turnely 89 702


3-bed semi -detached house Birchgate 113 2,640


4 -bed detached house Bramsgate 128 1,181


1-bed apartment - 52 599


2-bed apartment - 72 454


Total 524 6,314
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The proposed and limiting 


fabric performance for the 


development is presented in 


Table 2 and 3.


The following passive design 


features are proposed:


▪ Improved fabric 


performance with high levels 


of envelope insulation, 


airtight construction and 


thermal bridges between 


building elements minimised 


to prevent heat loss;


▪ Good form factors indicate 


efficient use of space with 


lower surface area, and 


thereby, lower heat losses;


▪ Optimised glazing ratios to 


minimise heat loss in winter, 


mitigate overheating and 


reduce cooling demand in 


summer whilst maximising 


daylight; and


▪ Highly efficient double 


glazing throughout with 


low -emissivity coatings to 


balance winter and summer 


solar gains for optimum 


performance.


ENERGY STRATEGY


Table 2: Building fabric performance targets


Element
Part L Volume 1 – 2021 
Limiting Building Fabric


Proposed Building 
Fabric 


Roof 0.16 W/(m 2 K) 0.10 W/(m 2 K)


External wall 0.26 W/(m 2 K) 0.18 W/(m 2 K)


Exposed / ground floor 0.18 W/(m 2 K) 0.13 W/(m 2 K)


Windows
1.6 W/(m 2 K)
0.63 g -value


1.2 W/(m 2 K)
0.45 g -value


Door 1.6 W/(m 2 K) 1.0 W/(m 2 K)


Air permeability 8.0 m 3/(h.m 2) @50Pa 4.0 m 3/(h.m 2) @50Pa


Table 3: Proposed 
thermal bridging


Junction 
type


Psi Value 
(W/ mK )


E2 0.05


E3 0.04


E4 0.05


E5 0.16


E6 0


E7 0.07


E8 0.02


E9 0.15


E10 0.06


E12 0.2


E14 0.08


E16 0.09


E18 0


E25 0.06


P1 0.16


P2 0


P3 0


P4 0.12


R1 0.15


R2 0.15


R3 0.15


R6 0.12


Passive design measures
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The overall design approach 


for the proposed development 


seeks to maximise energy 


efficiency through a 


high -performance building 


fabric and the use of simple, 


robust building services. This 


approach avoids reliance on 


complex technologies to 


achieve carbon emissions 


compliance and instead 


focuses on reducing energy 


demand at source.


Energy efficiency has been 


prioritised through fabric 


performance and specification, 


supported by the following 


measures designed to minimise 


operational energy 


consumption:


▪ low -power fans to 


ventilation systems;


▪ waste water heat recovery; 


and


▪ low -energy LED lighting 


throughout.


Details of the proposed active 


systems for lighting and 


ventilation are set out in Tables 


4 and 5.


These measures collectively 


contribute to reduce regulated 


energy demand across the 


development and support 


compliance with Part L 2021 


energy efficiency standards.


ENERGY STRATEGY


Table 4: Proposed lighting system performance


Use
Lighting Efficacy 


(lm/W)


Auto presence 


detection


Daylight 


control


All dwellings 100 None None


Table 5: Building Services summary 


Use System type


Space heating


Smaller plots: Ideal Logic Combi 


ESP1


Larger plots: Ideal Logic Heat+


Heating controls


Time and temperature zone control 


with delayed -start thermostats and 


boiler interlock


Domestic Hot Water


From mains gas heating, 150 litre 


cylinders with timers and 


thermostats. 


Waste Water Heat recovery


Water use <=110 litres/person/day


Ventilation
System 3: MEV, Greenwood Unity 


CV2GIP 
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This section considers the use 


of renewable energy 


technologies as part of the 


proposed development. It sets 


out the low and zero carbon 


(LZC) technologies identified 


as suitable for the scheme, 


alongside an accompanying 


assessment of their feasibility. 


Further detail on LZC 


technologies that were 


considered but found to be 


unviable is provided in the LZC 


matrix included in Appendix A.


Photovoltaic Panels (PVs)


PV panels convert sunlight into 


usable electricity, at relatively 


low efficiency of conversion at 


around 6 -24% (depending on 


the technology). Despite this 


low efficiency, their advantages 


include low maintenance and 


zero -carbon electricity that 


offsets grid electricity and 


hence provides considerable 


carbon emission savings. PVs 


operate optimally when 


installed in a southerly 


orientation with an inclination 


of 15 °-45 °. 


It is proposed that PV panels at 


a 30 o  inclination are to be 


installed across all the available 


roof space to maximise the 


development’s renewable 


energy generation capability. 


Electricity generated from the 


PV system will be directly 


connected to the dwellings, 


with surplus electricity 


exported to the grid via an 


export -capable meter.


The total site wide installed 


capacity of the PV array will be 


approximately 119.3 kWp . 


Energy Monitoring


Smart meters will be provided 


to all dwellings to allow 


residents to monitor their 


energy usage in real time. 


ENERGY STRATEGY


Proposed PV Layout Plan 
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This section presents the 


results of the carbon emissions 


assessment undertaken for the 


proposed development, 


including the baseline Target 


Emission Rate (TER) and a 


proposed scenario 


incorporating photovoltaic 


(PV) panels. The TER 


establishes the Building 


Regulations baseline against 


which carbon performance and 


potential reductions are 


assessed.


Energy modelling has been 


undertaken using SAP 10.2 for 


the residential elements of the 


scheme, in accordance with the 


latest Building Regulations and 


associated carbon factors. A 


representative sample of 


dwelling types has been 


modelled, with the results 


extrapolated across the full 


development to provide an 


accurate assessment of 


site -wide carbon performance. 


The modelling is based on 


design information issued by 


Roberts Limbrick Architects in 


December 2025.


The baseline carbon emissions 


for the development are 


summarised in Table 6, with 


the Part L 2021 baseline CO ₂ 


emissions calculated at 89.3 


tonnes of CO ₂ per year. Two 


scenarios have been modelled:


▪ a baseline scenario, 


representing the Part L 2021 


Target Emission Rate; and


▪ a proposed scenario, 


incorporating photovoltaic 


panels maximised at a 


30 -degree pitch on the 


south -facing roof elevation.


The results of the analysis are 


presented in the table below. 


The combination of an efficient 


building fabric and on -site 


renewable energy generation 


results in a 10.3% reduction in 


CO ₂ emissions compared with 


the Part L 2021 baseline. Full 


SAP 10.2 calculations are 


provided in Appendix B.


ENERGY STRATEGY


Table 6: Carbon emission reductions


Stage
Total emissions


(tonnes CO 2/ yr )


CO 2 Savings


(tonnes CO 2/yr)


Percentage


Saving over baseline (%)


Baseline 89.3 - -


Proposed with PV 80.1 9.17 10.3


Carbon emissions savings
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Conclusion


A SUMMARY OF THE ENERGY STRATEGY







Conclusion


This Energy Statement 


demonstrates how the 


proposed development at land 


parcels adjacent to Worsell 


Drive, Copthorne supports the 


delivery of sustainable, resilient 


homes. The strategy integrates 


relevant national and local 


planning policy with practical 


design and construction 


measures to promote 


long -term environmental 


resilience and efficient 


operation.


The Statement has been 


prepared with reference to the 


National Planning Policy 


Framework (2024) and the Mid 


Sussex District Plan 2014 –2031 


(adopted March 2018) and 


confirms that the proposed 


development aligns with 


policies relating to sustainable 


design, energy efficiency and 


carbon reduction.


The scheme adopts a 


fabric - first approach, 


minimising energy demand 


through low U -values, reduced 


air permeability and improved 


thermal bridging, ensuring 


compliance with the energy 


efficiency standards set out in 


Part L 2021. This is supported 


by additional energy efficiency 


measures, including 


low -energy LED lighting and 


other efficient building 


services, to further reduce 


operational energy use.


Opportunities for on -site 


renewable energy generation 


have been explored, and the 


proposed incorporation of 


roof -mounted photovoltaic 


panels will reduce site 


electricity demand and 


contribute to carbon savings. 


The results of the assessment 


demonstrate that the 


combination of an efficient 


building fabric, efficient 


systems, and on -site renewable 


energy generation delivers a 


10.3% reduction in regulated 


CO ₂ emissions compared with 


the Part L 2021 baseline.


20CONCLUSION 20
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LZC Carbon Feasibility  


An options appraisal of the renewable energy generation technologies were considered in the Energy 


Strategy. The reasons that some technologies have been discounted is detailed below. All technologies 


will continue to be assessed throughout the design phase. 


LZC Carbon Feasibility


Technology Feasibility


Suitable for use at 


Land Parcels 


adjacent to Worsell 


Drive, Copthorne


Solar water heater


Solar Water heaters are typically installed on roofs, capturing and 


absorbing solar energy to help reduce buildings hot water demand 


and offset the cost of electric water heating.


Solar thermal technology has not been deemed viable for this 


development, as it would result in negligible energy and carbon 


savings. The system’s reliance on solar energy limits its 


effectiveness to daylight hours. Additionally, solar thermal systems 


require regular servicing, replacement parts, and careful control 


optimisation. Hot water storage associated with these systems can 


also lead to heat loss and contribute to overheating during warmer 


months. The technology is further constrained by roof orientation 


requirements. Heat pumps are deemed as an efficient solution to 


meet hot water demand at the proposed development.


No


Air Source Heat Pumps


Air Source Heat Pumps (ASHPs) are electrically powered systems 


that can reduce carbon emissions as the national electricity grid 


decarbonises. However, their feasibility is dependent on a range of 


site -specific factors, including electrical capacity, space 


requirements, capital cost and suitability of the building fabric and 


heat distribution systems. 


For this development, ASHPs are not proposed as the standard St 


Modwen house types are not designed to accommodate 


low -temperature heating systems, and therefore do not support 


the effective operation of heat pump technology without 


significant redesign. Instead, high -efficiency gas boilers are 


considered the most appropriate and viable solution, providing a 


reliable and space -efficient means of meeting space heating and 


hot water demand while ensuring compliance with current Building 


Regulations. This approach avoids the need for fundamental 


changes to the house type layouts or supporting infrastructure and 


allows flexibility for future transition to lower -carbon heating 


technologies should these become viable over time.


No







LZC Carbon Feasibility


Technology Feasibility


Suitable for use at 


Land at Ripley 


Avenue / The 


Crescent


Combined Heat and 
Power


Combined Heat and Power (CHP) , also known as cogeneration, 
works simultaneously to generate electricity and useful heat from 
the same energy source.


CHP is not proposed for this development as it would produce 
significantly higher carbon emissions than ASHP due to the use of 
gas as a heat source. Additionally, CHP and district heating 
systems are typically more expensive to operate, offer limited 
consumer flexibility, and are less effective in meeting carbon 
reduction targets than decentralised, fabric - first approaches. As 
such, CHP has been excluded from the proposed energy strategy.


No


Biomass Heating


Biomass heating systems use organic materials such as wood, 
agricultural residues or crops (wood pellets, chips or logs are 
common sources) to produce heat through combustion.


Biomass has not been proposed for this development due to its 
environmental and logistical drawbacks. While often considered a 
carbon -neutral technology, biomass combustion generates 
significant particulate pollution, making it an unsuitable choice in 
the context of rising air quality concerns. Additionally, large -scale 
biomass production can contribute to deforestation and competes 
with agricultural land that could otherwise be used for food 
production. The need for regular fuel deliveries also introduces 
further emissions and traffic impacts, particularly as viable supply 
chains must be located within a 40 -mile radius. Given these 
limitations, biomass is not considered a sustainable or practical 
solution for this scheme.


No


Solar Photovoltaics (PV)


Solar Photovoltaics (PV), colloquially known as solar panels, 
convert sunlight into electricity through the photovoltaic effect 
creating direct current electricity which is inverted into alternating 
current electricity to be used in buildings.


Solar panels can offer a significant carbon saving as the energy 
generated can be used to provide electricity within buildings on 
site, reducing the demand on the system in place further 
increasing the efficiency of the system. 


The proposed development includes roof -mounted array, 
designed to reduce on -site electricity demand and deliver 
substantial carbon savings.


Yes







LZC Carbon Feasibility


Technology Feasibility


Suitable for use at 


Land at Ripley 


Avenue / The 


Crescent


Wind Turbines 


Wind turbines convert kinetic energy from wind into electrical 
energy, offering a clean and renewable source of energy. They are 
seen as a key solution to meeting the UK’s decarbonisation plans 
and are most commonly found offshore due to higher wind speeds 
and lower visual impacts.


This technology has been considered however it has been 
considered unsuitable for the proposed development due to visual 
concerns. It also wouldn’t provide a consistent enough source of 
renewable energy in comparison to other technologies such as  to 
meet the demand shortage. Furthermore, there are noise concerns 
due to the mechanical operation creating a wind vortex via the 
rotating blades and a potential wildlife impact due to the spinning 
blades that can pose a threat to local wildlife such as birds and 
bats. They also require significant upfront CAPEX, large space and 
maintenance to ensure they operate efficiently and safely.


No


Ground Source Heat 
Pumps


Ground source heat pumps work by extracting heat from the 
ground through a series of pipework buried via boreholes. They 
are typically seen as being more efficient that ASHP as they have a 
much more consistent source temperature. 


Ground source heat pumps have also been assessed but are not 
considered suitable for this development due to significant spatial 
and technical constraints. Each GSHP system would require up to 
400 square metres of trenching or extensive borehole drilling, 
which would involve costly surveys and potential disruption to 
existing underground services. Given the high capital expenditure 
and logistical challenges, GSHPs are not commercially viable for 
this site and have therefore been excluded from the energy 
strategy.


No
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Plot Reference Denson- Be Green Issued on Date 24/04/2026


Assessment Reference 00001 Plot Type Ref


Plot Address SAP Version 10.2


SAP Rating 94 A DER 12.23 TER 14.59


Environmental 90 B % DER < TER 16.18


CO₂ Emissions (t/year) 0.71 DFEE 41.23 TFEE 48.19


Compliance Check See BREL % DFEE < TFEE 14.44


% DPER < TPER 16.48 DPER 64.19 TPER 76.86


Assessor Details Mr. Stephen Lloyd Assessor ID N350-0001


Client Miller Homes, Miller Homes


            


----------------------------------------------------------------------------------------------------


----------------------------------------------------------------------------------------------------
SAP 10 WORKSHEET FOR New Build (As Designed)   (Version 10.2, February 2022)
CALCULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE
----------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------


----------------------------------------------------------------------------------------------------
1. Overall dwelling characteristics
----------------------------------------------------------------------------------------------------
                                                                                                Area         Storey height                Volume
Main dwelling                                                                                   (m2)                   (m)                  (m3)
       Ground floor                                                                          35.2000 (1b)    x      3.0000 (2b)    =    105.6000 (1b) - (3b)
       First floor                                                                           35.2000 (1c)    x      3.0000 (2c)    =    105.6000 (1c) - (3c)
Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)...(1n)               70.4000                                                                     (4)
Dwelling volume                                                                                    (3a)+(3b)+(3c)+(3d)+(3e)...(3n) =    211.2000 (5)


----------------------------------------------------------------------------------------------------
2. Ventilation rate
----------------------------------------------------------------------------------------------------
                                                                                                                                     m3 per hour
                                                                                                                                                
Number of open chimneys                                                                                                     0 * 80 =      0.0000 (6a)
Number of open flues                                                                                                        0 * 20 =      0.0000 (6b)
Number of chimneys / flues attached to closed fire                                                                          0 * 10 =      0.0000 (6c)
Number of flues attached to solid fuel boiler                                                                               0 * 20 =      0.0000 (6d)
Number of flues attached to other heater                                                                                    0 * 35 =      0.0000 (6e)
Number of blocked chimneys                                                                                                  0 * 20 =      0.0000 (6f)
Number of intermittent extract fans                                                                                         0 * 10 =      0.0000 (7a)
Number of passive vents                                                                                                     0 * 10 =      0.0000 (7b)
Number of flueless gas fires                                                                                                0 * 40 =      0.0000 (7c)


                                                                                                                            Air changes per hour
Infiltration due to chimneys, flues and fans   = (6a)+(6b)+(6c)+(6d)+(6e)+(6f)+(6g)+(7a)+(7b)+(7c) =                 0.0000 / (5) =       0.0000 (8)
Pressure test                                                                                                                                Yes
Pressure Test Method                                                                                                                 Blower Door
Measured/design AP50                                                                                                                      4.0000 (17)
Infiltration rate                                                                                                                         0.2000 (18)
Number of sides sheltered                                                                                                                      1 (19)


Shelter factor                                                                                       (20) =  1  -  [0.075 x (19)]  =      0.9250 (20)
Infiltration rate adjusted to include shelter factor                                                           (21) = (18) x (20)  =      0.1850 (21)


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
Wind speed       5.1000     5.0000     4.9000     4.4000     4.3000     3.8000     3.8000     3.7000     4.0000     4.3000     4.5000     4.7000 (22)
Wind factor      1.2750     1.2500     1.2250     1.1000     1.0750     0.9500     0.9500     0.9250     1.0000     1.0750     1.1250     1.1750 (22a)
Adj infilt rate
                 0.2359     0.2313     0.2266     0.2035     0.1989     0.1758     0.1758     0.1711     0.1850     0.1989     0.2081     0.2174 (22b)
 Mechanical extract ventilation - decentralised
If mechanical ventilation                                                                                                                 0.5000 (23a)
If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)), otherwise (23b) = (23a)                                   0.5000 (23b)


Effective ac     0.5000     0.5000     0.5000     0.5000     0.5000     0.5000     0.5000     0.5000     0.5000     0.5000     0.5000     0.5000 (25)


----------------------------------------------------------------------------------------------------
3. Heat losses and heat loss parameter
----------------------------------------------------------------------------------------------------
Element                                          Gross       Openings        NetArea        U-value          A x U        K-value          A x K
Main dwelling                                       m2             m2             m2          W/m2K            W/K         kJ/m2K           kJ/K
        Window                                                                7.1000         1.1450         8.1298                               (27)
        Door                                                                  4.4000         1.0000         4.4000                               (26)
        Heatloss Floor 1                                                     35.2000         0.1300         4.5760       110.0000      3872.0000 (28a)
        External Wall                         102.5000        11.5000        91.0000         0.1800        16.3800       190.0000     17290.0000 (29a)
        Roof                                   52.4000                       52.4000         0.1000         5.2400         9.0000       471.6000 (30)
Total net area of external elements Aum(A, m2)                              190.1000                                                             (31)
Fabric heat loss, W/K = Sum (A x U)                                               (26)...(30) + (32) =     38.7258                               (33)
Main dwelling                 
        Party Wall                                                           58.5000         0.0000         0.0000       110.0000      6435.0000 (32)
        Internal Floor 1                                                     35.2000                                      18.0000       633.6000 (32d)
        Internal Ceiling 1                                                   35.2000                                       9.0000       316.8000 (32e)


Heat capacity Cm = Sum(A x k)                                                                   (28)...(30) + (32) + (32a)...(32e) =  29019.0000 (34)
Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K                                                                                       412.2017 (35)
Thermal bridges (User defined value 0.000 * total exposed area)                                                                           0.0000 (36)
Point Thermal bridges                                                                                                        (36a) =      0.0000
Total fabric heat loss                                                                                         (33) + (36) + (36a) =     38.7258 (37)
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Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
(38)m           34.8480    34.8480    34.8480    34.8480    34.8480    34.8480    34.8480    34.8480    34.8480    34.8480    34.8480    34.8480 (38)
Heat transfer coeff
                73.5738    73.5738    73.5738    73.5738    73.5738    73.5738    73.5738    73.5738    73.5738    73.5738    73.5738    73.5738 (39)
Average = Sum(39)m / 12 =                                                                                                                73.5738


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
HLP              1.0451     1.0451     1.0451     1.0451     1.0451     1.0451     1.0451     1.0451     1.0451     1.0451     1.0451     1.0451 (40)
HLP (average)                                                                                                                             1.0451
Days in mont         31         28         31         30         31         30         31         31         30         31         30         31


----------------------------------------------------------------------------------------------------
4. Water heating energy requirements (kWh/year)
----------------------------------------------------------------------------------------------------
Assumed occupancy                                                                                                                         2.2558 (42)
Hot water usage for mixer showers
                69.7972    68.7483    67.2198    64.2953    62.1371    59.7304    58.3624    59.8793    61.5421    64.1262    67.1135    69.5298 (42a)
Hot water usage for baths
                26.8033    26.4052    25.8447    24.8111    24.0372    23.1790    22.7155    23.2721    23.8782    24.7964    25.8513    26.7127 (42b)
Hot water usage for other uses
                37.7316    36.3596    34.9875    33.6154    32.2434    30.8713    30.8713    32.2434    33.6154    34.9875    36.3596    37.7316 (42c)
Average daily hot water use (litres/day)                                                                                                123.5030 (43)


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
Daily hot water use
               134.3321   131.5131   128.0520   122.7219   118.4177   113.7807   111.9491   115.3947   119.0357   123.9102   129.3244   133.9741 (44)
Energy conte   212.7492   187.2728   196.8111   168.0001   159.4130   139.9066   135.3928   142.8828   146.7829   168.1449   184.2463   209.7710 (45)
Energy content (annual)                                                                                           Total = Sum(45)m =   2051.3735
Distribution loss  (46)m = 0.15 x (45)m
                31.9124    28.0909    29.5217    25.2000    23.9119    20.9860    20.3089    21.4324    22.0174    25.2217    27.6369    31.4656 (46)
Water storage loss (or HIU loss):
Store volume                                                                                                                            150.0000 (47)
a) If  manufacturer declared loss factor is known  (kWh/day):                                                                             1.6000 (48)
  Temperature factor from Table 2b                                                                                                        0.5400 (49)
Enter (49) or (54) in (55)                                                                                                                0.8640 (55)
Total storage loss
                26.7840    24.1920    26.7840    25.9200    26.7840    25.9200    26.7840    26.7840    25.9200    26.7840    25.9200    26.7840 (56)
If cylinder contains dedicated solar storage
                26.7840    24.1920    26.7840    25.9200    26.7840    25.9200    26.7840    26.7840    25.9200    26.7840    25.9200    26.7840 (57)
Primary loss    23.2624    21.0112    23.2624    22.5120    23.2624    22.5120    23.2624    23.2624    22.5120    23.2624    22.5120    23.2624 (59)
Combi loss       0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (61)
Total heat required for water heating calculated for each month
               262.7956   232.4760   246.8575   216.4321   209.4594   188.3386   185.4392   192.9292   195.2149   218.1913   232.6783   259.8174 (62)
WWHRS            0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (63a)
PV diverter     -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000 (63b)
Solar input      0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (63c)
FGHRS          -35.7431   -31.3560   -32.3583   -24.2161   -16.8835   -12.2420   -12.0535   -12.5404   -12.6890   -22.4431   -30.7957   -35.5387 (63d) eq.(G6)
Output from w/h
               227.0525   201.1200   214.4992   192.2160   192.5759   176.0966   173.3856   180.3888   182.5259   195.7482   201.8826   224.2787 (64)
                                                                                              Total per year (kWh/year) = Sum(64)m =   2361.7701 (64)
12Total per year (kWh/year)                                                                                                                 2362 (64)
Electric shower(s)
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (64a)
                                                      Total Energy used by instantaneous electric shower(s) (kWh/year) = Sum(64a)m =      0.0000 (64a)
Heat gains from water heating, kWh/month
               110.7762    98.4308   105.4768    94.6056    93.0419    85.2646    85.0552    87.5456    87.5509    95.9453   100.0075   109.7860 (65)


----------------------------------------------------------------------------------------------------
5. Internal gains (see Table 5 and 5a)
----------------------------------------------------------------------------------------------------
Metabolic gains (Table 5), Watts
                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
(66)m          112.7898   112.7898   112.7898   112.7898   112.7898   112.7898   112.7898   112.7898   112.7898   112.7898   112.7898   112.7898 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
               118.9195   131.6609   118.9195   122.8835   118.9195   122.8835   118.9195   118.9195   122.8835   118.9195   122.8835   118.9195 (67)
Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
               198.2288   200.2858   195.1023   184.0671   170.1371   157.0450   148.2986   146.2416   151.4251   162.4603   176.3903   189.4825 (68)
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
                34.2790    34.2790    34.2790    34.2790    34.2790    34.2790    34.2790    34.2790    34.2790    34.2790    34.2790    34.2790 (69)
Pumps, fans      3.0000     3.0000     3.0000     3.0000     3.0000     0.0000     0.0000     0.0000     0.0000     3.0000     3.0000     3.0000 (70)
Losses e.g. evaporation (negative values) (Table 5)
               -90.2319   -90.2319   -90.2319   -90.2319   -90.2319   -90.2319   -90.2319   -90.2319   -90.2319   -90.2319   -90.2319   -90.2319 (71)
Water heating gains (Table 5)
               148.8928   146.4744   141.7699   131.3967   125.0564   118.4230   114.3215   117.6689   121.5985   128.9587   138.8993   147.5618 (72)
Total internal gains
               525.8781   538.2580   515.6286   498.1842   473.9500   455.1884   438.3766   439.6669   452.7441   470.1755   498.0100   515.8007 (73)


----------------------------------------------------------------------------------------------------
6. Solar gains
----------------------------------------------------------------------------------------------------


[Jan]                                        Area         Solar flux                  g                 FF             Access              Gains
                                               m2           Table 6a      Specific data      Specific data             factor                  W
                                                                W/m2        or Table 6b        or Table 6c           Table 6d                   
----------------------------------------------------------------------------------------------------
Southeast                                  3.7000            36.7938             0.4500             0.6000             0.7700            25.4726 (77)
Southwest                                  2.9000            36.7938             0.4500             0.6000             0.7700            19.9650 (79)
Northwest                                  0.5000            11.2829             0.4500             0.6000             0.7700             1.0556 (81)
----------------------------------------------------------------------------------------------------


Solar gains     46.4932    79.5458   109.7693   137.5706   155.5153   155.0174   149.1925   135.7091   119.3824    88.1662    55.7520    39.7472 (83)
Total gains    572.3713   617.8038   625.3980   635.7548   629.4653   610.2058   587.5691   575.3761   572.1265   558.3417   553.7620   555.5479 (84)


----------------------------------------------------------------------------------------------------
7. Mean internal temperature (heating season)
----------------------------------------------------------------------------------------------------
Temperature during heating periods in the living area from Table 9, Th1 (C)                                                              21.0000 (85)
Utilisation factor for gains for living area, ni1,m (see Table 9a)
                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
tau            109.5612   109.5612   109.5612   109.5612   109.5612   109.5612   109.5612   109.5612   109.5612   109.5612   109.5612   109.5612
alpha            8.3041     8.3041     8.3041     8.3041     8.3041     8.3041     8.3041     8.3041     8.3041     8.3041     8.3041     8.3041
util living area
                 0.9991     0.9978     0.9951     0.9817     0.9258     0.7492     0.5492     0.5852     0.8321     0.9791     0.9972     0.9993 (86)
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MIT             20.3304    20.4209    20.5469    20.7288    20.8966    20.9860    20.9989    20.9983    20.9678    20.7773    20.5204    20.3059 (87)
Th 2            20.0459    20.0459    20.0459    20.0459    20.0459    20.0459    20.0459    20.0459    20.0459    20.0459    20.0459    20.0459 (88)
util rest of house
                 0.9985     0.9967     0.9921     0.9701     0.8811     0.6496     0.4313     0.4658     0.7435     0.9633     0.9953     0.9989 (89)
MIT 2           19.2782    19.3938    19.5539    19.7800    19.9682    20.0404    20.0458    20.0456    20.0301    19.8404    19.5210    19.2469 (90)
Living area fraction                                                                                       fLA = Living area / (4) =      0.3949 (91)
MIT             19.6937    19.7994    19.9460    20.1546    20.3348    20.4138    20.4222    20.4218    20.4004    20.2104    19.9157    19.6651 (92)
Temperature adjustment                                                                                                                   -0.1500
adjusted MIT    19.5437    19.6494    19.7960    20.0046    20.1848    20.2638    20.2722    20.2718    20.2504    20.0604    19.7657    19.5151 (93)


----------------------------------------------------------------------------------------------------
8. Space heating requirement 
----------------------------------------------------------------------------------------------------


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
Utilisation      0.9982     0.9960     0.9911     0.9694     0.8888     0.6735     0.4594     0.4944     0.7643     0.9636     0.9946     0.9986 (94)
Useful gains   571.3182   615.3164   619.8169   616.3012   559.4548   410.9755   269.9442   284.4425   437.3030   538.0175   550.7555   554.7537 (95)
Ext temp.        4.3000     4.9000     6.5000     8.9000    11.7000    14.6000    16.6000    16.4000    14.1000    10.6000     7.1000     4.2000 (96)
Heat loss rate W
              1121.5382  1085.1678   978.2394   817.0101   624.2606   416.7056   270.1746   284.8623   452.5086   696.0355   931.8617  1126.7878 (97)
Space heating kWh
               409.3636   315.7402   266.6663   144.5104    48.2155     0.0000     0.0000     0.0000     0.0000   117.5654   274.3965   425.5934 (98a)
Space heating requirement - total per year (kWh/year)                                                                                  2002.0514
Solar heating kWh
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (98b)
Solar heating contribution - total per year (kWh/year)                                                                                    0.0000
Space heating kWh
               409.3636   315.7402   266.6663   144.5104    48.2155     0.0000     0.0000     0.0000     0.0000   117.5654   274.3965   425.5934 (98c)
Space heating requirement after solar contribution - total per year (kWh/year)                                                         2002.0514
Space heating per m2                                                                                                   (98c) / (4) =     28.4382 (99)


----------------------------------------------------------------------------------------------------
9a. Energy requirements - Individual heating systems, including micro-CHP
----------------------------------------------------------------------------------------------------
Fraction of space heat from secondary/supplementary system (Table 11)                                                                     0.0000 (201)
Fraction of space heat from main system(s)                                                                                                1.0000 (202)
Efficiency of main space heating system 1 (in %)                                                                                         89.0000 (206)
Efficiency of main space heating system 2 (in %)                                                                                          0.0000 (207)
Efficiency of secondary/supplementary heating system, %                                                                                   0.0000 (208)


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
Space heating requirement
               409.3636   315.7402   266.6663   144.5104    48.2155     0.0000     0.0000     0.0000     0.0000   117.5654   274.3965   425.5934 (98)
Space heating efficiency (main heating system 1)
                89.0000    89.0000    89.0000    89.0000    89.0000     0.0000     0.0000     0.0000     0.0000    89.0000    89.0000    89.0000 (210)
Space heating fuel (main heating system)
               459.9592   354.7642   299.6251   162.3713    54.1748     0.0000     0.0000     0.0000     0.0000   132.0960   308.3106   478.1948 (211)
Space heating efficiency (main heating system 2)
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (212)
Space heating fuel (main heating system 2)
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (213)
Space heating fuel (secondary)
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (215)


Water heating
Water heating requirement
               227.0525   201.1200   214.4992   192.2160   192.5759   176.0966   173.3856   180.3888   182.5259   195.7482   201.8826   224.2787 (64)
Efficiency of water heater                                                                                                               80.0000 (216)
(217)m          85.5657    85.2673    84.7497    83.6294    81.6534    80.0000    80.0000    80.0000    80.0000    83.1553    84.9491    85.6737 (217)
Fuel for water heating, kWh/month
               265.3546   235.8699   253.0974   229.8426   235.8456   220.1208   216.7320   225.4860   228.1574   235.4008   237.6512   261.7824 (219)
Space cooling fuel requirement
(221)m           0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (221)
Pumps and Fa     7.3041     6.5973     7.3041     7.0685     7.3041     7.0685     7.3041     7.3041     7.0685     7.3041     7.0685     7.3041 (231)
Lighting        22.9920    18.4450    16.6077    12.1675     9.3985     7.6787     8.5737    11.1444    14.4754    18.9925    21.4520    23.6310 (232)
Electricity generated by PVs (Appendix M) (negative quantity)
(233a)m        -33.1190   -47.8072   -70.4043   -80.2741   -86.8193   -81.0683   -79.9922   -75.3586   -66.8646   -55.2292   -36.6996   -28.4179 (233a)
Electricity generated by wind turbines (Appendix M) (negative quantity)
(234a)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (234a)
Electricity generated by hydro-electric generators (Appendix M) (negative quantity)
(235a)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (235a)
Electricity used or net electricity generated by micro-CHP (Appendix N) (negative if net generation)
(235c)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (235c)
Electricity generated by PVs (Appendix M) (negative quantity)
(233b)m        -18.4563   -40.6085   -85.4057  -134.4707  -182.4021  -184.9217  -181.9548  -151.1271  -106.5541   -59.3189   -24.9641   -14.3992 (233b)
Electricity generated by wind turbines (Appendix M) (negative quantity)
(234b)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (234b)
Electricity generated by hydro-electric generators (Appendix M) (negative quantity)
(235b)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (235b)
Electricity used or net electricity generated by micro-CHP (Appendix N) (negative if net generation)
(235d)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (235d)
Annual totals kWh/year
Space heating fuel - main system 1                                                                                                     2249.4960 (211)
Space heating fuel - main system 2                                                                                                        0.0000 (213)
Space heating fuel - secondary                                                                                                            0.0000 (215)
Efficiency of water heater                                                                                                               80.0000
Water heating fuel used                                                                                                                2845.3406 (219)
Space cooling fuel                                                                                                                        0.0000 (221)


Electricity for pumps and fans:
   central heating pump                                                                                                                  41.0000 (230c)
   main heating flue fan                                                                                                                 45.0000 (230e)
Total electricity for the above, kWh/year                                                                                                86.0000 (231)
Electricity for lighting (calculated in Appendix L)                                                                                     185.5585 (232)


Energy saving/generation technologies (Appendices M ,N and Q)
PV generation                                                                                                                         -1926.6375 (233)
Wind generation                                                                                                                           0.0000 (234)
Hydro-electric generation (Appendix N)                                                                                                    0.0000 (235a)
Electricity generated - Micro CHP (Appendix N)                                                                                            0.0000 (235)
Appendix Q - special features
Energy saved or generated                                                                                                                -0.0000 (236)
Energy used                                                                                                                               0.0000 (237)
Total delivered energy for all uses                                                                                                    3439.7575 (238)


----------------------------------------------------------------------------------------------------
12a. Carbon dioxide emissions - Individual heating systems including micro-CHP
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----------------------------------------------------------------------------------------------------
                                                                                              Energy       Emission factor             Emissions
                                                                                            kWh/year            kg CO2/kWh           kg CO2/year
Space heating - main system 1                                                              2249.4960                0.2100              472.3942 (261)
Total CO2 associated with community systems                                                                                               0.0000 (373)
Water heating (other fuel)                                                                 2845.3406                0.2100              597.5215 (264)
Space and water heating                                                                                                                1069.9157 (265)
Pumps, fans and electric keep-hot                                                            86.0000                0.1387               11.9293 (267)
Energy for lighting                                                                         185.5585                0.1443               26.7818 (268)


 Energy saving/generation technologies
PV Unit electricity used in dwelling                                                       -742.0543                0.1343              -99.6487
PV Unit electricity exported                                                              -1184.5833                0.1247             -147.7418
Total                                                                                                                                  -247.3905 (269)
Total CO2, kg/year                                                                                                                      861.2363 (272)
EPC Dwelling Carbon Dioxide Emission Rate (DER)                                                                                          12.2300 (273)


----------------------------------------------------------------------------------------------------
13a. Primary energy - Individual heating systems including micro-CHP
----------------------------------------------------------------------------------------------------
                                                                                              Energy Primary energy factor        Primary energy
                                                                                            kWh/year            kg CO2/kWh              kWh/year
Space heating - main system 1                                                              2249.4960                1.1300             2541.9305 (275)
Total CO2 associated with community systems                                                                                               0.0000 (473)
Water heating (other fuel)                                                                 2845.3406                1.1300             3215.2349 (278)
Space and water heating                                                                                                                5757.1654 (279)
Pumps, fans and electric keep-hot                                                            86.0000                1.5128              130.1008 (281)
Energy for lighting                                                                         185.5585                1.5338              284.6158 (282)


 Energy saving/generation technologies
PV Unit electricity used in dwelling                                                       -742.0543                1.4963            -1110.3290
PV Unit electricity exported                                                              -1184.5833                0.4578             -542.2548
Total                                                                                                                                 -1652.5838 (283)
Total Primary energy kWh/year                                                                                                          4519.2982 (286)
Dwelling Primary energy Rate (DPER)                                                                                                      64.1900 (287)


----------------------------------------------------------------------------------------------------


----------------------------------------------------------------------------------------------------
SAP 10 WORKSHEET FOR New Build (As Designed)   (Version 10.2, February 2022)
CALCULATION OF TARGET EMISSIONS
----------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------


----------------------------------------------------------------------------------------------------
1. Overall dwelling characteristics
----------------------------------------------------------------------------------------------------
                                                                                                Area         Storey height                Volume
Main dwelling                                                                                   (m2)                   (m)                  (m3)
       Ground floor                                                                          35.2000 (1b)    x      3.0000 (2b)    =    105.6000 (1b) - (3b)
       First floor                                                                           35.2000 (1c)    x      3.0000 (2c)    =    105.6000 (1c) - (3c)
Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)...(1n)               70.4000                                                                     (4)
Dwelling volume                                                                                    (3a)+(3b)+(3c)+(3d)+(3e)...(3n) =    211.2000 (5)


----------------------------------------------------------------------------------------------------
2. Ventilation rate
----------------------------------------------------------------------------------------------------
                                                                                                                                     m3 per hour
                                                                                                                                                
Number of open chimneys                                                                                                     0 * 80 =      0.0000 (6a)
Number of open flues                                                                                                        0 * 20 =      0.0000 (6b)
Number of chimneys / flues attached to closed fire                                                                          0 * 10 =      0.0000 (6c)
Number of flues attached to solid fuel boiler                                                                               0 * 20 =      0.0000 (6d)
Number of flues attached to other heater                                                                                    0 * 35 =      0.0000 (6e)
Number of blocked chimneys                                                                                                  0 * 20 =      0.0000 (6f)
Number of intermittent extract fans                                                                                         3 * 10 =     30.0000 (7a)
Number of passive vents                                                                                                     0 * 10 =      0.0000 (7b)
Number of flueless gas fires                                                                                                0 * 40 =      0.0000 (7c)


                                                                                                                            Air changes per hour
Infiltration due to chimneys, flues and fans   = (6a)+(6b)+(6c)+(6d)+(6e)+(6f)+(6g)+(7a)+(7b)+(7c) =                30.0000 / (5) =       0.1420 (8)
Pressure test                                                                                                                                Yes
Pressure Test Method                                                                                                                 Blower Door
Measured/design AP50                                                                                                                      5.0000 (17)
Infiltration rate                                                                                                                         0.3920 (18)
Number of sides sheltered                                                                                                                      1 (19)


Shelter factor                                                                                       (20) =  1  -  [0.075 x (19)]  =      0.9250 (20)
Infiltration rate adjusted to include shelter factor                                                           (21) = (18) x (20)  =      0.3626 (21)


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
Wind speed       5.1000     5.0000     4.9000     4.4000     4.3000     3.8000     3.8000     3.7000     4.0000     4.3000     4.5000     4.7000 (22)
Wind factor      1.2750     1.2500     1.2250     1.1000     1.0750     0.9500     0.9500     0.9250     1.0000     1.0750     1.1250     1.1750 (22a)
Adj infilt rate
                 0.4624     0.4533     0.4442     0.3989     0.3898     0.3445     0.3445     0.3354     0.3626     0.3898     0.4080     0.4261 (22b)
Effective ac     0.6069     0.6027     0.5987     0.5796     0.5760     0.5593     0.5593     0.5563     0.5658     0.5760     0.5832     0.5908 (25)


----------------------------------------------------------------------------------------------------
3. Heat losses and heat loss parameter
----------------------------------------------------------------------------------------------------
Element                                          Gross       Openings        NetArea        U-value          A x U        K-value          A x K
Main dwelling                                       m2             m2             m2          W/m2K            W/K         kJ/m2K           kJ/K
        TER Opaque door                                                       4.4000         1.0000         4.4000                               (26)
        TER Opening Type                                                      7.1000         1.1450         8.1298                               (27)
        Heatloss Floor 1                                                     35.2000         0.1300         4.5760                               (28a)
        External Wall                         102.5000        11.5000        91.0000         0.1800        16.3800                               (29a)
        Roof                                   52.4000                       52.4000         0.1100         5.7640                               (30)
Total net area of external elements Aum(A, m2)                              190.1000                                                             (31)
Fabric heat loss, W/K = Sum (A x U)                                               (26)...(30) + (32) =     39.2498                               (33)
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Main dwelling                 
        Party Wall                                                           58.5000         0.0000         0.0000                               (32)


Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K                                                                                       412.2017 (35)
List of Thermal Bridges


K1 Element                                                                                  Length      Psi-value          Total               
E2 Other lintels (including other steel lintels)                                            8.3000         0.0500         0.4150               
E4 Jamb                                                                                    22.3000         0.0500         1.1150               
E3 Sill                                                                                     6.3000         0.0500         0.3150               
E18 Party wall between dwellings                                                           11.8000         0.0600         0.7080               
E16 Corner (normal)                                                                        11.8000         0.0900         1.0620               
P4 Party wall - Roof (insulation at ceiling level)                                          9.4000         0.1200         1.1280               
E10 Eaves (insulation at ceiling level)                                                     9.4000         0.0600         0.5640               
E12 Gable (insulation at ceiling level)                                                     9.2000         0.0600         0.5520               
E5 Ground floor (normal)                                                                   18.6000         0.1600         2.9760               
P1 Party wall - Ground floor                                                                9.4000         0.0800         0.7520               
E6 Intermediate floor within a dwelling                                                    18.6000         0.0000         0.0000               
P2 Party wall - Intermediate floor within a dwelling                                        9.4000         0.0000         0.0000               


Thermal bridges (Sum(L x Psi) calculated using Appendix K)                                                                                9.5870 (36)
Point Thermal bridges                                                                                                        (36a) =      0.0000
Total fabric heat loss                                                                                         (33) + (36) + (36a) =     48.8368 (37)


Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
(38)m           42.2980    42.0087    41.7251    40.3932    40.1440    38.9840    38.9840    38.7692    39.4308    40.1440    40.6481    41.1752 (38)
Heat transfer coeff
                91.1347    90.8454    90.5619    89.2300    88.9808    87.8208    87.8208    87.6060    88.2676    88.9808    89.4849    90.0119 (39)
Average = Sum(39)m / 12 =                                                                                                                89.2288


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
HLP              1.2945     1.2904     1.2864     1.2675     1.2639     1.2475     1.2475     1.2444     1.2538     1.2639     1.2711     1.2786 (40)
HLP (average)                                                                                                                             1.2675
Days in mont         31         28         31         30         31         30         31         31         30         31         30         31


----------------------------------------------------------------------------------------------------
4. Water heating energy requirements (kWh/year)
----------------------------------------------------------------------------------------------------
Assumed occupancy                                                                                                                         2.2558 (42)
Hot water usage for mixer showers
                62.0419    61.1096    59.7509    57.1514    55.2330    53.0937    51.8776    53.2260    54.7041    57.0011    59.6564    61.8042 (42a)
Hot water usage for baths
                26.8033    26.4052    25.8447    24.8111    24.0372    23.1790    22.7155    23.2721    23.8782    24.7964    25.8513    26.7127 (42b)
Hot water usage for other uses
                37.7316    36.3596    34.9875    33.6154    32.2434    30.8713    30.8713    32.2434    33.6154    34.9875    36.3596    37.7316 (42c)
Average daily hot water use (litres/day)                                                                                                116.3529 (43)


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
Daily hot water use
               126.5768   123.8744   120.5831   115.5779   111.5136   107.1440   105.4644   108.7415   112.1977   116.7850   121.8673   126.2485 (44)
Energy conte   200.4668   176.3954   185.3317   158.2204   150.1187   131.7460   127.5501   134.6447   138.3510   158.4762   173.6223   197.6747 (45)
Energy content (annual)                                                                                           Total = Sum(45)m =   1932.5980
Distribution loss  (46)m = 0.15 x (45)m
                30.0700    26.4593    27.7998    23.7331    22.5178    19.7619    19.1325    20.1967    20.7526    23.7714    26.0433    29.6512 (46)
Water storage loss (or HIU loss):
Store volume                                                                                                                            150.0000 (47)
a) If  manufacturer declared loss factor is known  (kWh/day):                                                                             1.3938 (48)
  Temperature factor from Table 2b                                                                                                        0.5400 (49)
Enter (49) or (54) in (55)                                                                                                                0.7527 (55)
Total storage loss
                23.3325    21.0745    23.3325    22.5798    23.3325    22.5798    23.3325    23.3325    22.5798    23.3325    22.5798    23.3325 (56)
If cylinder contains dedicated solar storage
                23.3325    21.0745    23.3325    22.5798    23.3325    22.5798    23.3325    23.3325    22.5798    23.3325    22.5798    23.3325 (57)
Primary loss    23.2624    21.0112    23.2624    22.5120    23.2624    22.5120    23.2624    23.2624    22.5120    23.2624    22.5120    23.2624 (59)
Combi loss       0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (61)
Total heat required for water heating calculated for each month
               247.0617   218.4811   231.9266   203.3123   196.7136   176.8379   174.1450   181.2396   183.4428   205.0711   218.7142   244.2696 (62)
WWHRS          -28.3630   -25.0845   -26.2670   -21.7501   -20.2703   -17.3455   -16.2586   -17.2894   -17.9463   -21.1567   -23.9680   -27.8377 (63a)
PV diverter     -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000 (63b)
Solar input      0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (63c)
FGHRS            0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (63d) 
Output from w/h
               218.6987   193.3967   205.6596   181.5621   176.4433   159.4924   157.8864   163.9502   165.4965   183.9144   194.7462   216.4318 (64)
                                                                                              Total per year (kWh/year) = Sum(64)m =   2217.6784 (64)
12Total per year (kWh/year)                                                                                                                 2218 (64)
Electric shower(s)
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (64a)
                                                      Total Energy used by instantaneous electric shower(s) (kWh/year) = Sum(64a)m =      0.0000 (64a)
Heat gains from water heating, kWh/month
               103.9311    92.3201    98.8987    88.6818    87.1904    79.8790    79.6863    82.0453    82.0752    89.9693    93.8029   103.0028 (65)


----------------------------------------------------------------------------------------------------
5. Internal gains (see Table 5 and 5a)
----------------------------------------------------------------------------------------------------
Metabolic gains (Table 5), Watts
                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
(66)m          112.7898   112.7898   112.7898   112.7898   112.7898   112.7898   112.7898   112.7898   112.7898   112.7898   112.7898   112.7898 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
               115.2474   127.5953   115.2474   119.0890   115.2474   119.0890   115.2474   115.2474   119.0890   115.2474   119.0890   115.2474 (67)
Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
               198.2288   200.2858   195.1023   184.0671   170.1371   157.0450   148.2986   146.2416   151.4251   162.4603   176.3903   189.4825 (68)
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
                34.2790    34.2790    34.2790    34.2790    34.2790    34.2790    34.2790    34.2790    34.2790    34.2790    34.2790    34.2790 (69)
Pumps, fans      3.0000     3.0000     3.0000     3.0000     3.0000     0.0000     0.0000     0.0000     0.0000     3.0000     3.0000     3.0000 (70)
Losses e.g. evaporation (negative values) (Table 5)
               -90.2319   -90.2319   -90.2319   -90.2319   -90.2319   -90.2319   -90.2319   -90.2319   -90.2319   -90.2319   -90.2319   -90.2319 (71)
Water heating gains (Table 5)
               139.6924   137.3810   132.9284   123.1691   117.1914   110.9431   107.1053   110.2759   113.9933   120.9264   130.2818   138.4446 (72)
Total internal gains
               513.0055   525.0991   503.1150   486.1621   462.4128   443.9140   427.4882   428.6018   441.3443   458.4711   485.5980   503.0113 (73)


----------------------------------------------------------------------------------------------------
6. Solar gains
----------------------------------------------------------------------------------------------------


[Jan]                                        Area         Solar flux                  g                 FF             Access              Gains
                                               m2           Table 6a      Specific data      Specific data             factor                  W
                                                                W/m2        or Table 6b        or Table 6c           Table 6d                   


Full SAP Calculation Printout


SAP 10 Online 3.1.57 Page 5 of 7







----------------------------------------------------------------------------------------------------
Southeast                                  3.7000            36.7938             0.6300             0.7000             0.7700            41.6053 (77)
Southwest                                  2.9000            36.7938             0.6300             0.7000             0.7700            32.6096 (79)
Northwest                                  0.5000            11.2829             0.6300             0.7000             0.7700             1.7241 (81)
----------------------------------------------------------------------------------------------------


Solar gains     75.9390   129.9248   179.2899   224.6986   254.0083   253.1951   243.6811   221.6582   194.9913   144.0047    91.0617    64.9204 (83)
Total gains    588.9445   655.0239   682.4049   710.8607   716.4212   697.1091   671.1693   650.2601   636.3356   602.4758   576.6596   567.9318 (84)


----------------------------------------------------------------------------------------------------
7. Mean internal temperature (heating season)
----------------------------------------------------------------------------------------------------
Temperature during heating periods in the living area from Table 9, Th1 (C)                                                              21.0000 (85)
Utilisation factor for gains for living area, ni1,m (see Table 9a)
                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
tau             88.4496    88.7313    89.0091    90.3377    90.5907    91.7873    91.7873    92.0124    91.3227    90.5907    90.0804    89.5529
alpha            6.8966     6.9154     6.9339     7.0225     7.0394     7.1192     7.1192     7.1342     7.0882     7.0394     7.0054     6.9702
util living area
                 0.9991     0.9979     0.9948     0.9812     0.9291     0.7654     0.5709     0.6118     0.8563     0.9824     0.9975     0.9993 (86)


MIT             20.0765    20.1993    20.3719    20.6207    20.8393    20.9717    20.9968    20.9949    20.9362    20.6689    20.3367    20.0637 (87)
Th 2            19.8451    19.8483    19.8515    19.8664    19.8692    19.8822    19.8822    19.8846    19.8772    19.8692    19.8635    19.8577 (88)
util rest of house
                 0.9986     0.9966     0.9917     0.9686     0.8819     0.6527     0.4289     0.4683     0.7616     0.9679     0.9959     0.9989 (89)
MIT 2           18.7933    18.9528    19.1750    19.4971    19.7480    19.8709    19.8817    19.8837    19.8449    19.5613    19.1407    18.7867 (90)
Living area fraction                                                                                       fLA = Living area / (4) =      0.3949 (91)
MIT             19.3001    19.4450    19.6477    19.9408    20.1789    20.3056    20.3220    20.3225    20.2759    19.9987    19.6130    19.2910 (92)
Temperature adjustment                                                                                                                    0.0000
adjusted MIT    19.3001    19.4450    19.6477    19.9408    20.1789    20.3056    20.3220    20.3225    20.2759    19.9987    19.6130    19.2910 (93)


----------------------------------------------------------------------------------------------------
8. Space heating requirement 
----------------------------------------------------------------------------------------------------


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
Utilisation      0.9983     0.9960     0.9909     0.9696     0.8971     0.6981     0.4855     0.5258     0.7992     0.9701     0.9953     0.9987 (94)
Useful gains   587.9358   652.4353   676.1915   689.2767   642.6676   486.6531   325.8685   341.9117   508.5704   584.4387   573.9686   567.1736 (95)
Ext temp.        4.3000     4.9000     6.5000     8.9000    11.7000    14.6000    16.6000    16.4000    14.1000    10.6000     7.1000     4.2000 (96)
Heat loss rate W
              1367.0258  1321.3491  1190.6769   985.1696   754.4628   501.0693   326.8716   343.6333   545.1296   836.3026  1119.7243  1358.3712 (97)
Space heating kWh
               579.6430   449.5100   382.7771   213.0429    83.1756     0.0000     0.0000     0.0000     0.0000   187.3867   392.9441   588.6510 (98a)
Space heating requirement - total per year (kWh/year)                                                                                  2877.1306
Solar heating kWh
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (98b)
Solar heating contribution - total per year (kWh/year)                                                                                    0.0000
Space heating kWh
               579.6430   449.5100   382.7771   213.0429    83.1756     0.0000     0.0000     0.0000     0.0000   187.3867   392.9441   588.6510 (98c)
Space heating requirement after solar contribution - total per year (kWh/year)                                                         2877.1306
Space heating per m2                                                                                                   (98c) / (4) =     40.8683 (99)


----------------------------------------------------------------------------------------------------
9a. Energy requirements - Individual heating systems, including micro-CHP
----------------------------------------------------------------------------------------------------
Fraction of space heat from secondary/supplementary system (Table 11)                                                                     0.0000 (201)
Fraction of space heat from main system(s)                                                                                                1.0000 (202)
Efficiency of main space heating system 1 (in %)                                                                                         92.3000 (206)
Efficiency of main space heating system 2 (in %)                                                                                          0.0000 (207)
Efficiency of secondary/supplementary heating system, %                                                                                   0.0000 (208)


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
Space heating requirement
               579.6430   449.5100   382.7771   213.0429    83.1756     0.0000     0.0000     0.0000     0.0000   187.3867   392.9441   588.6510 (98)
Space heating efficiency (main heating system 1)
                92.3000    92.3000    92.3000    92.3000    92.3000     0.0000     0.0000     0.0000     0.0000    92.3000    92.3000    92.3000 (210)
Space heating fuel (main heating system)
               627.9989   487.0098   414.7098   230.8157    90.1144     0.0000     0.0000     0.0000     0.0000   203.0192   425.7249   637.7584 (211)
Space heating efficiency (main heating system 2)
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (212)
Space heating fuel (main heating system 2)
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (213)
Space heating fuel (secondary)
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (215)


Water heating
Water heating requirement
               218.6987   193.3967   205.6596   181.5621   176.4433   159.4924   157.8864   163.9502   165.4965   183.9144   194.7462   216.4318 (64)
Efficiency of water heater                                                                                                               79.8000 (216)
(217)m          86.1387    85.8862    85.4325    84.4193    82.4781    79.8000    79.8000    79.8000    79.8000    84.1018    85.6008    86.1869 (217)
Fuel for water heating, kWh/month
               253.8914   225.1779   240.7277   215.0719   213.9274   199.8652   197.8526   205.4514   207.3891   218.6808   227.5051   251.1193 (219)
Space cooling fuel requirement
(221)m           0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (221)
Pumps and Fa     7.3041     6.5973     7.3041     7.0685     7.3041     7.0685     7.3041     7.3041     7.0685     7.3041     7.0685     7.3041 (231)
Lighting        23.9461    19.2105    17.2969    12.6725     9.7886     7.9973     8.9295    11.6068    15.0761    19.7807    22.3423    24.6117 (232)
Electricity generated by PVs (Appendix M) (negative quantity)
(233a)m        -33.1280   -46.7894   -67.3658   -75.8675   -81.9152   -76.5104   -75.6013   -71.3579   -63.8270   -53.6148   -36.4667   -28.6340 (233a)
Electricity generated by wind turbines (Appendix M) (negative quantity)
(234a)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (234a)
Electricity generated by hydro-electric generators (Appendix M) (negative quantity)
(235a)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (235a)
Electricity used or net electricity generated by micro-CHP (Appendix N) (negative if net generation)
(235c)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (235c)
Electricity generated by PVs (Appendix M) (negative quantity)
(233b)m        -18.4117   -38.7834   -77.1792  -116.0440  -153.5497  -154.3077  -152.4555  -128.9927   -94.4528   -55.4586   -24.5826   -14.5521 (233b)
Electricity generated by wind turbines (Appendix M) (negative quantity)
(234b)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (234b)
Electricity generated by hydro-electric generators (Appendix M) (negative quantity)
(235b)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (235b)
Electricity used or net electricity generated by micro-CHP (Appendix N) (negative if net generation)
(235d)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (235d)
Annual totals kWh/year
Space heating fuel - main system 1                                                                                                     3117.1512 (211)
Space heating fuel - main system 2                                                                                                        0.0000 (213)
Space heating fuel - secondary                                                                                                            0.0000 (215)
Efficiency of water heater                                                                                                               79.8000
Water heating fuel used                                                                                                                2656.6596 (219)
Space cooling fuel                                                                                                                        0.0000 (221)
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Electricity for pumps and fans:
Total electricity for the above, kWh/year                                                                                                86.0000 (231)
Electricity for lighting (calculated in Appendix L)                                                                                     193.2590 (232)


Energy saving/generation technologies (Appendices M ,N and Q)
PV generation                                                                                                                         -1739.8482 (233)
Wind generation                                                                                                                           0.0000 (234)
Hydro-electric generation (Appendix N)                                                                                                    0.0000 (235a)
Electricity generated - Micro CHP (Appendix N)                                                                                            0.0000 (235)
Appendix Q - special features
Energy saved or generated                                                                                                                -0.0000 (236)
Energy used                                                                                                                               0.0000 (237)
Total delivered energy for all uses                                                                                                    4313.2216 (238)


----------------------------------------------------------------------------------------------------
12a. Carbon dioxide emissions - Individual heating systems including micro-CHP
----------------------------------------------------------------------------------------------------
                                                                                              Energy       Emission factor             Emissions
                                                                                            kWh/year            kg CO2/kWh           kg CO2/year
Space heating - main system 1                                                              3117.1512                0.2100              654.6018 (261)
Total CO2 associated with community systems                                                                                               0.0000 (373)
Water heating (other fuel)                                                                 2656.6596                0.2100              557.8985 (264)
Space and water heating                                                                                                                1212.5003 (265)
Pumps, fans and electric keep-hot                                                            86.0000                0.1387               11.9293 (267)
Energy for lighting                                                                         193.2590                0.1443               27.8932 (268)


 Energy saving/generation technologies
PV Unit electricity used in dwelling                                                       -711.0780                0.1345              -95.6724
PV Unit electricity exported                                                              -1028.7702                0.1259             -129.4897
Total                                                                                                                                  -225.1621 (269)
Total CO2, kg/year                                                                                                                     1027.1607 (272)
EPC Target Carbon Dioxide Emission Rate (TER)                                                                                            14.5900 (273)


----------------------------------------------------------------------------------------------------
13a. Primary energy - Individual heating systems including micro-CHP
----------------------------------------------------------------------------------------------------
                                                                                              Energy Primary energy factor        Primary energy
                                                                                            kWh/year            kg CO2/kWh              kWh/year
Space heating - main system 1                                                              3117.1512                1.1300             3522.3809 (275)
Total CO2 associated with community systems                                                                                               0.0000 (473)
Water heating (other fuel)                                                                 2656.6596                1.1300             3002.0254 (278)
Space and water heating                                                                                                                6524.4062 (279)
Pumps, fans and electric keep-hot                                                            86.0000                1.5128              130.1008 (281)
Energy for lighting                                                                         193.2590                1.5338              296.4271 (282)


 Energy saving/generation technologies
PV Unit electricity used in dwelling                                                       -711.0780                1.4973            -1064.6654
PV Unit electricity exported                                                              -1028.7702                0.4620             -475.3154
Total                                                                                                                                 -1539.9807 (283)
Total Primary energy kWh/year                                                                                                          5410.9534 (286)
Target Primary Energy Rate (TPER)                                                                                                        76.8600 (287)
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Plot Reference Bramsgate- Be Green Issued on Date 24/04/2026


Assessment Reference 00001 Plot Type Ref


Plot Address SAP Version 10.2


SAP Rating 93 A DER 11.96 TER 12.83


Environmental 89 B % DER < TER 6.78


CO₂ Emissions (t/year) 1.25 DFEE 48.12 TFEE 52.51


Compliance Check See BREL % DFEE < TFEE 8.36


% DPER < TPER 6.99 DPER 62.79 TPER 67.51


Assessor Details Mr. Stephen Lloyd Assessor ID N350-0001


Client Miller Homes, Miller Homes


            


----------------------------------------------------------------------------------------------------


----------------------------------------------------------------------------------------------------
SAP 10 WORKSHEET FOR New Build (As Designed)   (Version 10.2, February 2022)
CALCULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE
----------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------


----------------------------------------------------------------------------------------------------
1. Overall dwelling characteristics
----------------------------------------------------------------------------------------------------
                                                                                                Area         Storey height                Volume
Main dwelling                                                                                   (m2)                   (m)                  (m3)
       Ground floor                                                                          64.0000 (1b)    x      3.0000 (2b)    =    192.0000 (1b) - (3b)
       First floor                                                                           64.0000 (1c)    x      3.0000 (2c)    =    192.0000 (1c) - (3c)
Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)...(1n)              128.0000                                                                     (4)
Dwelling volume                                                                                    (3a)+(3b)+(3c)+(3d)+(3e)...(3n) =    384.0000 (5)


----------------------------------------------------------------------------------------------------
2. Ventilation rate
----------------------------------------------------------------------------------------------------
                                                                                                                                     m3 per hour
                                                                                                                                                
Number of open chimneys                                                                                                     0 * 80 =      0.0000 (6a)
Number of open flues                                                                                                        0 * 20 =      0.0000 (6b)
Number of chimneys / flues attached to closed fire                                                                          0 * 10 =      0.0000 (6c)
Number of flues attached to solid fuel boiler                                                                               0 * 20 =      0.0000 (6d)
Number of flues attached to other heater                                                                                    0 * 35 =      0.0000 (6e)
Number of blocked chimneys                                                                                                  0 * 20 =      0.0000 (6f)
Number of intermittent extract fans                                                                                         0 * 10 =      0.0000 (7a)
Number of passive vents                                                                                                     0 * 10 =      0.0000 (7b)
Number of flueless gas fires                                                                                                0 * 40 =      0.0000 (7c)


                                                                                                                            Air changes per hour
Infiltration due to chimneys, flues and fans   = (6a)+(6b)+(6c)+(6d)+(6e)+(6f)+(6g)+(7a)+(7b)+(7c) =                 0.0000 / (5) =       0.0000 (8)
Pressure test                                                                                                                                Yes
Pressure Test Method                                                                                                                 Blower Door
Measured/design AP50                                                                                                                      4.0000 (17)
Infiltration rate                                                                                                                         0.2000 (18)
Number of sides sheltered                                                                                                                      0 (19)


Shelter factor                                                                                       (20) =  1  -  [0.075 x (19)]  =      1.0000 (20)
Infiltration rate adjusted to include shelter factor                                                           (21) = (18) x (20)  =      0.2000 (21)


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
Wind speed       5.1000     5.0000     4.9000     4.4000     4.3000     3.8000     3.8000     3.7000     4.0000     4.3000     4.5000     4.7000 (22)
Wind factor      1.2750     1.2500     1.2250     1.1000     1.0750     0.9500     0.9500     0.9250     1.0000     1.0750     1.1250     1.1750 (22a)
Adj infilt rate
                 0.2550     0.2500     0.2450     0.2200     0.2150     0.1900     0.1900     0.1850     0.2000     0.2150     0.2250     0.2350 (22b)
 Mechanical extract ventilation - decentralised
If mechanical ventilation                                                                                                                 0.5000 (23a)
If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)), otherwise (23b) = (23a)                                   0.5000 (23b)


Effective ac     0.5050     0.5000     0.5000     0.5000     0.5000     0.5000     0.5000     0.5000     0.5000     0.5000     0.5000     0.5000 (25)


----------------------------------------------------------------------------------------------------
3. Heat losses and heat loss parameter
----------------------------------------------------------------------------------------------------
Element                                          Gross       Openings        NetArea        U-value          A x U        K-value          A x K
Main dwelling                                       m2             m2             m2          W/m2K            W/K         kJ/m2K           kJ/K
        Window                                                               18.6000         1.1450        21.2977                               (27)
        Glazed Door                                                           3.8000         1.0000         3.8000                               (26a)
        Door                                                                  2.0000         1.0000         2.0000                               (26)
        Heatloss Floor 1                                                     64.0000         0.1300         8.3200       110.0000      7040.0000 (28a)
        External Wall                         194.2000        24.4000       169.8000         0.1800        30.5640       190.0000     32262.0000 (29a)
        Roof                                   97.1000                       97.1000         0.1000         9.7100         9.0000       873.9000 (30)
Total net area of external elements Aum(A, m2)                              355.3000                                                             (31)
Fabric heat loss, W/K = Sum (A x U)                                               (26)...(30) + (32) =     75.6917                               (33)
Main dwelling                 
        Internal Floor 1                                                     64.0000                                      18.0000      1152.0000 (32d)
        Internal Ceiling 1                                                   64.0000                                       9.0000       576.0000 (32e)


Heat capacity Cm = Sum(A x k)                                                                   (28)...(30) + (32) + (32a)...(32e) =  41903.9000 (34)
Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K                                                                                       327.3742 (35)
Thermal bridges (User defined value 0.000 * total exposed area)                                                                           0.0000 (36)
Point Thermal bridges                                                                                                        (36a) =      0.0000
Total fabric heat loss                                                                                         (33) + (36) + (36a) =     75.6917 (37)
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Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
(38)m           63.9936    63.3600    63.3600    63.3600    63.3600    63.3600    63.3600    63.3600    63.3600    63.3600    63.3600    63.3600 (38)
Heat transfer coeff
               139.6853   139.0517   139.0517   139.0517   139.0517   139.0517   139.0517   139.0517   139.0517   139.0517   139.0517   139.0517 (39)
Average = Sum(39)m / 12 =                                                                                                               139.1045


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
HLP              1.0913     1.0863     1.0863     1.0863     1.0863     1.0863     1.0863     1.0863     1.0863     1.0863     1.0863     1.0863 (40)
HLP (average)                                                                                                                             1.0868
Days in mont         31         28         31         30         31         30         31         31         30         31         30         31


----------------------------------------------------------------------------------------------------
4. Water heating energy requirements (kWh/year)
----------------------------------------------------------------------------------------------------
Assumed occupancy                                                                                                                         2.8896 (42)
Hot water usage for mixer showers
                81.7528    80.5242    78.7339    75.3085    72.7806    69.9616    68.3592    70.1360    72.0836    75.1104    78.6094    81.4395 (42a)
Hot water usage for baths
                31.3733    30.9074    30.2512    29.0414    28.1356    27.1311    26.5885    27.2401    27.9495    29.0243    30.2590    31.2673 (42b)
Hot water usage for other uses
                44.2225    42.6144    41.0063    39.3982    37.7901    36.1821    36.1821    37.7901    39.3982    41.0063    42.6144    44.2225 (42c)
Average daily hot water use (litres/day)                                                                                                144.6636 (43)


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
Daily hot water use
               157.3486   154.0460   149.9915   143.7482   138.7063   133.2747   131.1298   135.1662   139.4313   145.1411   151.4828   156.9293 (44)
Energy conte   249.2017   219.3594   230.5313   196.7841   186.7254   163.8768   158.5901   167.3640   171.9328   196.9550   215.8151   245.7134 (45)
Energy content (annual)                                                                                           Total = Sum(45)m =   2402.8490
Distribution loss  (46)m = 0.15 x (45)m
                37.3803    32.9039    34.5797    29.5176    28.0088    24.5815    23.7885    25.1046    25.7899    29.5433    32.3723    36.8570 (46)
Water storage loss (or HIU loss):
Store volume                                                                                                                            150.0000 (47)
a) If  manufacturer declared loss factor is known  (kWh/day):                                                                             1.6000 (48)
  Temperature factor from Table 2b                                                                                                        0.5400 (49)
Enter (49) or (54) in (55)                                                                                                                0.8640 (55)
Total storage loss
                26.7840    24.1920    26.7840    25.9200    26.7840    25.9200    26.7840    26.7840    25.9200    26.7840    25.9200    26.7840 (56)
If cylinder contains dedicated solar storage
                26.7840    24.1920    26.7840    25.9200    26.7840    25.9200    26.7840    26.7840    25.9200    26.7840    25.9200    26.7840 (57)
Primary loss    23.2624    21.0112    23.2624    22.5120    23.2624    22.5120    23.2624    23.2624    22.5120    23.2624    22.5120    23.2624 (59)
Combi loss       0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (61)
Total heat required for water heating calculated for each month
               299.2481   264.5626   280.5777   245.2161   236.7718   212.3088   208.6365   217.4104   220.3648   247.0014   264.2471   295.7598 (62)
WWHRS            0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (63a)
PV diverter     -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000 (63b)
Solar input      0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (63c)
FGHRS          -45.9649   -39.6955   -40.4713   -33.4830   -28.2470   -13.8001   -13.5614   -14.1317   -14.3237   -33.2847   -38.6997   -45.7467 (63d) eq.(G6)
Output from w/h
               253.2832   224.8672   240.1064   211.7330   208.5248   198.5087   195.0752   203.2787   206.0411   213.7167   225.5474   250.0130 (64)
                                                                                              Total per year (kWh/year) = Sum(64)m =   2630.6954 (64)
12Total per year (kWh/year)                                                                                                                 2631 (64)
Electric shower(s)
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (64a)
                                                      Total Energy used by instantaneous electric shower(s) (kWh/year) = Sum(64a)m =      0.0000 (64a)
Heat gains from water heating, kWh/month
               122.8967   109.0996   116.6888   104.1763   102.1233    93.2346    92.7683    95.6856    95.9132   105.5247   110.5041   121.7368 (65)


----------------------------------------------------------------------------------------------------
5. Internal gains (see Table 5 and 5a)
----------------------------------------------------------------------------------------------------
Metabolic gains (Table 5), Watts
                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
(66)m          144.4806   144.4806   144.4806   144.4806   144.4806   144.4806   144.4806   144.4806   144.4806   144.4806   144.4806   144.4806 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
               163.9605   181.5277   163.9605   169.4259   163.9605   169.4259   163.9605   163.9605   169.4259   163.9605   169.4259   163.9605 (67)
Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
               295.2936   298.3578   290.6360   274.1974   253.4465   233.9436   220.9145   217.8502   225.5720   242.0107   262.7615   282.2644 (68)
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
                37.4481    37.4481    37.4481    37.4481    37.4481    37.4481    37.4481    37.4481    37.4481    37.4481    37.4481    37.4481 (69)
Pumps, fans      3.0000     3.0000     3.0000     3.0000     3.0000     0.0000     0.0000     0.0000     0.0000     3.0000     3.0000     3.0000 (70)
Losses e.g. evaporation (negative values) (Table 5)
              -115.5845  -115.5845  -115.5845  -115.5845  -115.5845  -115.5845  -115.5845  -115.5845  -115.5845  -115.5845  -115.5845  -115.5845 (71)
Water heating gains (Table 5)
               165.1837   162.3505   156.8397   144.6893   137.2625   129.4926   124.6886   128.6097   133.2128   141.8342   153.4779   163.6247 (72)
Total internal gains
               693.7820   711.5802   680.7805   657.6567   624.0137   599.2062   575.9078   576.7647   594.5549   617.1496   655.0095   679.1939 (73)


----------------------------------------------------------------------------------------------------
6. Solar gains
----------------------------------------------------------------------------------------------------


[Jan]                                        Area         Solar flux                  g                 FF             Access              Gains
                                               m2           Table 6a      Specific data      Specific data             factor                  W
                                                                W/m2        or Table 6b        or Table 6c           Table 6d                   
----------------------------------------------------------------------------------------------------
Northeast                                  1.4000            11.2829             0.4500             0.6000             0.7700             2.9556 (75)
Southwest                                 11.4000            36.7938             0.4500             0.6000             0.7700            78.4832 (79)
Northwest                                  5.8000            11.2829             0.4500             0.6000             0.7700            12.2447 (81)
----------------------------------------------------------------------------------------------------


Solar gains     93.6835   164.6266   238.6602   318.1901   376.9169   383.2162   365.7055   320.5129   265.9846   185.5634   113.1307    79.5786 (83)
Total gains    787.4655   876.2068   919.4407   975.8468  1000.9306   982.4224   941.6133   897.2776   860.5395   802.7130   768.1402   758.7725 (84)


----------------------------------------------------------------------------------------------------
7. Mean internal temperature (heating season)
----------------------------------------------------------------------------------------------------
Temperature during heating periods in the living area from Table 9, Th1 (C)                                                              21.0000 (85)
Utilisation factor for gains for living area, ni1,m (see Table 9a)
                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
tau             83.3300    83.7097    83.7097    83.7097    83.7097    83.7097    83.7097    83.7097    83.7097    83.7097    83.7097    83.7097
alpha            6.5553     6.5806     6.5806     6.5806     6.5806     6.5806     6.5806     6.5806     6.5806     6.5806     6.5806     6.5806
util living area
                 0.9995     0.9987     0.9969     0.9882     0.9511     0.8215     0.6359     0.6890     0.9103     0.9906     0.9986     0.9996 (86)
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MIT             19.9510    20.0738    20.2531    20.5122    20.7683    20.9437    20.9911    20.9854    20.8804    20.5579    20.2083    19.9285 (87)
Th 2            20.0080    20.0120    20.0120    20.0120    20.0120    20.0120    20.0120    20.0120    20.0120    20.0120    20.0120    20.0120 (88)
util rest of house
                 0.9992     0.9982     0.9953     0.9815     0.9217     0.7303     0.5011     0.5543     0.8474     0.9841     0.9979     0.9994 (89)
MIT 2           18.7824    18.9429    19.1721    19.5001    19.8087    19.9814    20.0097    20.0077    19.9311    19.5599    19.1153    18.7567 (90)
Living area fraction                                                                                       fLA = Living area / (4) =      0.3242 (91)
MIT             19.1612    19.3096    19.5226    19.8283    20.1198    20.2934    20.3279    20.3247    20.2389    19.8834    19.4696    19.1366 (92)
Temperature adjustment                                                                                                                   -0.1500
adjusted MIT    19.0112    19.1596    19.3726    19.6783    19.9698    20.1434    20.1779    20.1747    20.0889    19.7334    19.3196    18.9866 (93)


----------------------------------------------------------------------------------------------------
8. Space heating requirement 
----------------------------------------------------------------------------------------------------


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
Utilisation      0.9989     0.9974     0.9939     0.9784     0.9201     0.7439     0.5246     0.5777     0.8534     0.9815     0.9970     0.9991 (94)
Useful gains   786.5620   873.9359   913.8257   954.8123   920.9662   730.8109   493.9634   518.3751   734.4003   787.8272   765.8690   758.0943 (95)
Ext temp.        4.3000     4.9000     6.5000     8.9000    11.7000    14.6000    16.6000    16.4000    14.1000    10.6000     7.1000     4.2000 (96)
Heat loss rate W
              2054.9440  1982.8151  1789.9580  1498.7368  1149.9342   770.8180   497.5165   524.8801   832.7632  1270.0215  1699.1607  2056.1064 (97)
Space heating kWh
               943.6762   745.1668   651.8424   391.6257   170.3522     0.0000     0.0000     0.0000     0.0000   358.7526   671.9700   965.7210 (98a)
Space heating requirement - total per year (kWh/year)                                                                                  4899.1071
Solar heating kWh
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (98b)
Solar heating contribution - total per year (kWh/year)                                                                                    0.0000
Space heating kWh
               943.6762   745.1668   651.8424   391.6257   170.3522     0.0000     0.0000     0.0000     0.0000   358.7526   671.9700   965.7210 (98c)
Space heating requirement after solar contribution - total per year (kWh/year)                                                         4899.1071
Space heating per m2                                                                                                   (98c) / (4) =     38.2743 (99)


----------------------------------------------------------------------------------------------------
9a. Energy requirements - Individual heating systems, including micro-CHP
----------------------------------------------------------------------------------------------------
Fraction of space heat from secondary/supplementary system (Table 11)                                                                     0.0000 (201)
Fraction of space heat from main system(s)                                                                                                1.0000 (202)
Efficiency of main space heating system 1 (in %)                                                                                         89.0000 (206)
Efficiency of main space heating system 2 (in %)                                                                                          0.0000 (207)
Efficiency of secondary/supplementary heating system, %                                                                                   0.0000 (208)


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
Space heating requirement
               943.6762   745.1668   651.8424   391.6257   170.3522     0.0000     0.0000     0.0000     0.0000   358.7526   671.9700   965.7210 (98)
Space heating efficiency (main heating system 1)
                89.0000    89.0000    89.0000    89.0000    89.0000     0.0000     0.0000     0.0000     0.0000    89.0000    89.0000    89.0000 (210)
Space heating fuel (main heating system)
              1060.3104   837.2661   732.4072   440.0288   191.4070     0.0000     0.0000     0.0000     0.0000   403.0928   755.0225  1085.0798 (211)
Space heating efficiency (main heating system 2)
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (212)
Space heating fuel (main heating system 2)
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (213)
Space heating fuel (secondary)
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (215)


Water heating
Water heating requirement
               253.2832   224.8672   240.1064   211.7330   208.5248   198.5087   195.0752   203.2787   206.0411   213.7167   225.5474   250.0130 (64)
Efficiency of water heater                                                                                                               80.0000 (216)
(217)m          86.9306    86.7380    86.3839    85.6198    83.8107    80.0000    80.0000    80.0000    80.0000    85.4128    86.5530    86.9875 (217)
Fuel for water heating, kWh/month
               291.3627   259.2489   277.9527   247.2944   248.8045   248.1359   243.8440   254.0984   257.5513   250.2164   260.5887   287.4126 (219)
Space cooling fuel requirement
(221)m           0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (221)
Pumps and Fa     7.3041     6.5973     7.3041     7.0685     7.3041     7.0685     7.3041     7.3041     7.0685     7.3041     7.0685     7.3041 (231)
Lighting        31.7002    25.4311    22.8979    16.7760    12.9583    10.5870    11.8210    15.3653    19.9580    26.1860    29.5770    32.5813 (232)
Electricity generated by PVs (Appendix M) (negative quantity)
(233a)m        -44.9270   -65.3017   -96.8453  -111.1959  -120.8354  -112.9257  -111.2884  -104.4664   -92.2302   -75.6194   -49.8907   -38.4897 (233a)
Electricity generated by wind turbines (Appendix M) (negative quantity)
(234a)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (234a)
Electricity generated by hydro-electric generators (Appendix M) (negative quantity)
(235a)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (235a)
Electricity used or net electricity generated by micro-CHP (Appendix N) (negative if net generation)
(235c)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (235c)
Electricity generated by PVs (Appendix M) (negative quantity)
(233b)m        -23.8401   -52.5859  -110.9014  -175.1306  -238.1265  -241.7276  -237.9742  -197.5146  -138.9948   -77.1115   -32.3276   -18.5999 (233b)
Electricity generated by wind turbines (Appendix M) (negative quantity)
(234b)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (234b)
Electricity generated by hydro-electric generators (Appendix M) (negative quantity)
(235b)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (235b)
Electricity used or net electricity generated by micro-CHP (Appendix N) (negative if net generation)
(235d)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (235d)
Annual totals kWh/year
Space heating fuel - main system 1                                                                                                     5504.6147 (211)
Space heating fuel - main system 2                                                                                                        0.0000 (213)
Space heating fuel - secondary                                                                                                            0.0000 (215)
Efficiency of water heater                                                                                                               80.0000
Water heating fuel used                                                                                                                3126.5104 (219)
Space cooling fuel                                                                                                                        0.0000 (221)


Electricity for pumps and fans:
   central heating pump                                                                                                                  41.0000 (230c)
   main heating flue fan                                                                                                                 45.0000 (230e)
Total electricity for the above, kWh/year                                                                                                86.0000 (231)
Electricity for lighting (calculated in Appendix L)                                                                                     255.8391 (232)


Energy saving/generation technologies (Appendices M ,N and Q)
PV generation                                                                                                                         -2568.8500 (233)
Wind generation                                                                                                                           0.0000 (234)
Hydro-electric generation (Appendix N)                                                                                                    0.0000 (235a)
Electricity generated - Micro CHP (Appendix N)                                                                                            0.0000 (235)
Appendix Q - special features
Energy saved or generated                                                                                                                -0.0000 (236)
Energy used                                                                                                                               0.0000 (237)
Total delivered energy for all uses                                                                                                    6404.1141 (238)


----------------------------------------------------------------------------------------------------
12a. Carbon dioxide emissions - Individual heating systems including micro-CHP
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----------------------------------------------------------------------------------------------------
                                                                                              Energy       Emission factor             Emissions
                                                                                            kWh/year            kg CO2/kWh           kg CO2/year
Space heating - main system 1                                                              5504.6147                0.2100             1155.9691 (261)
Total CO2 associated with community systems                                                                                               0.0000 (373)
Water heating (other fuel)                                                                 3126.5104                0.2100              656.5672 (264)
Space and water heating                                                                                                                1812.5363 (265)
Pumps, fans and electric keep-hot                                                            86.0000                0.1387               11.9293 (267)
Energy for lighting                                                                         255.8391                0.1443               36.9255 (268)


 Energy saving/generation technologies
PV Unit electricity used in dwelling                                                      -1024.0156                0.1342             -137.3879
PV Unit electricity exported                                                              -1544.8344                0.1246             -192.5290
Total                                                                                                                                  -329.9169 (269)
Total CO2, kg/year                                                                                                                     1531.4741 (272)
EPC Dwelling Carbon Dioxide Emission Rate (DER)                                                                                          11.9600 (273)


----------------------------------------------------------------------------------------------------
13a. Primary energy - Individual heating systems including micro-CHP
----------------------------------------------------------------------------------------------------
                                                                                              Energy Primary energy factor        Primary energy
                                                                                            kWh/year            kg CO2/kWh              kWh/year
Space heating - main system 1                                                              5504.6147                1.1300             6220.2146 (275)
Total CO2 associated with community systems                                                                                               0.0000 (473)
Water heating (other fuel)                                                                 3126.5104                1.1300             3532.9567 (278)
Space and water heating                                                                                                                9753.1713 (279)
Pumps, fans and electric keep-hot                                                            86.0000                1.5128              130.1008 (281)
Energy for lighting                                                                         255.8391                1.5338              392.4146 (282)


 Energy saving/generation technologies
PV Unit electricity used in dwelling                                                      -1024.0156                1.4958            -1531.7577
PV Unit electricity exported                                                              -1544.8344                0.4574             -706.6272
Total                                                                                                                                 -2238.3849 (283)
Total Primary energy kWh/year                                                                                                          8037.3018 (286)
Dwelling Primary energy Rate (DPER)                                                                                                      62.7900 (287)


----------------------------------------------------------------------------------------------------


----------------------------------------------------------------------------------------------------
SAP 10 WORKSHEET FOR New Build (As Designed)   (Version 10.2, February 2022)
CALCULATION OF TARGET EMISSIONS
----------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------


----------------------------------------------------------------------------------------------------
1. Overall dwelling characteristics
----------------------------------------------------------------------------------------------------
                                                                                                Area         Storey height                Volume
Main dwelling                                                                                   (m2)                   (m)                  (m3)
       Ground floor                                                                          64.0000 (1b)    x      3.0000 (2b)    =    192.0000 (1b) - (3b)
       First floor                                                                           64.0000 (1c)    x      3.0000 (2c)    =    192.0000 (1c) - (3c)
Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)...(1n)              128.0000                                                                     (4)
Dwelling volume                                                                                    (3a)+(3b)+(3c)+(3d)+(3e)...(3n) =    384.0000 (5)


----------------------------------------------------------------------------------------------------
2. Ventilation rate
----------------------------------------------------------------------------------------------------
                                                                                                                                     m3 per hour
                                                                                                                                                
Number of open chimneys                                                                                                     0 * 80 =      0.0000 (6a)
Number of open flues                                                                                                        0 * 20 =      0.0000 (6b)
Number of chimneys / flues attached to closed fire                                                                          0 * 10 =      0.0000 (6c)
Number of flues attached to solid fuel boiler                                                                               0 * 20 =      0.0000 (6d)
Number of flues attached to other heater                                                                                    0 * 35 =      0.0000 (6e)
Number of blocked chimneys                                                                                                  0 * 20 =      0.0000 (6f)
Number of intermittent extract fans                                                                                         4 * 10 =     40.0000 (7a)
Number of passive vents                                                                                                     0 * 10 =      0.0000 (7b)
Number of flueless gas fires                                                                                                0 * 40 =      0.0000 (7c)


                                                                                                                            Air changes per hour
Infiltration due to chimneys, flues and fans   = (6a)+(6b)+(6c)+(6d)+(6e)+(6f)+(6g)+(7a)+(7b)+(7c) =                40.0000 / (5) =       0.1042 (8)
Pressure test                                                                                                                                Yes
Pressure Test Method                                                                                                                 Blower Door
Measured/design AP50                                                                                                                      5.0000 (17)
Infiltration rate                                                                                                                         0.3542 (18)
Number of sides sheltered                                                                                                                      0 (19)


Shelter factor                                                                                       (20) =  1  -  [0.075 x (19)]  =      1.0000 (20)
Infiltration rate adjusted to include shelter factor                                                           (21) = (18) x (20)  =      0.3542 (21)


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
Wind speed       5.1000     5.0000     4.9000     4.4000     4.3000     3.8000     3.8000     3.7000     4.0000     4.3000     4.5000     4.7000 (22)
Wind factor      1.2750     1.2500     1.2250     1.1000     1.0750     0.9500     0.9500     0.9250     1.0000     1.0750     1.1250     1.1750 (22a)
Adj infilt rate
                 0.4516     0.4427     0.4339     0.3896     0.3807     0.3365     0.3365     0.3276     0.3542     0.3807     0.3984     0.4161 (22b)
Effective ac     0.6020     0.5980     0.5941     0.5759     0.5725     0.5566     0.5566     0.5537     0.5627     0.5725     0.5794     0.5866 (25)


----------------------------------------------------------------------------------------------------
3. Heat losses and heat loss parameter
----------------------------------------------------------------------------------------------------
Element                                          Gross       Openings        NetArea        U-value          A x U        K-value          A x K
Main dwelling                                       m2             m2             m2          W/m2K            W/K         kJ/m2K           kJ/K
        TER Opaque door                                                       2.0000         1.0000         2.0000                               (26)
        TER Semi-glazed door                                                  3.8000         1.0000         3.8000                               (26a)
        TER Opening Type                                                     18.6000         1.1450        21.2977                               (27)
        Heatloss Floor 1                                                     64.0000         0.1300         8.3200                               (28a)
        External Wall                         194.2000        24.4000       169.8000         0.1800        30.5640                               (29a)
        Roof                                   97.1000                       97.1000         0.1100        10.6810                               (30)
Total net area of external elements Aum(A, m2)                              355.3000                                                             (31)
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Fabric heat loss, W/K = Sum (A x U)                                               (26)...(30) + (32) =     76.6627                               (33)


Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K                                                                                       327.3742 (35)
List of Thermal Bridges


K1 Element                                                                                  Length      Psi-value          Total               
E2 Other lintels (including other steel lintels)                                           17.0000         0.0500         0.8500               
E4 Jamb                                                                                    34.5000         0.0500         1.7250               
E3 Sill                                                                                    17.0000         0.0500         0.8500               
E16 Corner (normal)                                                                        24.0000         0.0900         2.1600               
E10 Eaves (insulation at ceiling level)                                                    17.6000         0.0600         1.0560               
E12 Gable (insulation at ceiling level)                                                     6.0000         0.0600         0.3600               
E5 Ground floor (normal)                                                                   32.0000         0.1600         5.1200               
E6 Intermediate floor within a dwelling                                                    31.3000         0.0000         0.0000               
E13 Gable (insulation at rafter level)                                                     14.0000         0.0800         1.1200               
R7 Flat ceiling (inverted)                                                                 10.5000         0.0400         0.4200               
R9 Roof to wall (flat ceiling)                                                              5.0000         0.0400         0.2000               
R4 Ridge (vaulted ceiling)                                                                  3.0000         0.0800         0.2400               


Thermal bridges (Sum(L x Psi) calculated using Appendix K)                                                                               14.1010 (36)
Point Thermal bridges                                                                                                        (36a) =      0.0000
Total fabric heat loss                                                                                         (33) + (36) + (36a) =     90.7637 (37)


Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
(38)m           76.2797    75.7780    75.2862    72.9765    72.5443    70.5326    70.5326    70.1601    71.3075    72.5443    73.4186    74.3325 (38)
Heat transfer coeff
               167.0434   166.5417   166.0499   163.7402   163.3080   161.2963   161.2963   160.9238   162.0712   163.3080   164.1823   165.0962 (39)
Average = Sum(39)m / 12 =                                                                                                               163.7381


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
HLP              1.3050     1.3011     1.2973     1.2792     1.2758     1.2601     1.2601     1.2572     1.2662     1.2758     1.2827     1.2898 (40)
HLP (average)                                                                                                                             1.2792
Days in mont         31         28         31         30         31         30         31         31         30         31         30         31


----------------------------------------------------------------------------------------------------
4. Water heating energy requirements (kWh/year)
----------------------------------------------------------------------------------------------------
Assumed occupancy                                                                                                                         2.8896 (42)
Hot water usage for mixer showers
                72.6691    71.5770    69.9857    66.9409    64.6939    62.1881    60.7638    62.3431    64.0743    66.7648    69.8750    72.3907 (42a)
Hot water usage for baths
                31.3733    30.9074    30.2512    29.0414    28.1356    27.1311    26.5885    27.2401    27.9495    29.0243    30.2590    31.2673 (42b)
Hot water usage for other uses
                44.2225    42.6144    41.0063    39.3982    37.7901    36.1821    36.1821    37.7901    39.3982    41.0063    42.6144    44.2225 (42c)
Average daily hot water use (litres/day)                                                                                                136.2888 (43)


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
Daily hot water use
               148.2650   145.0988   141.2432   135.3806   130.6196   125.5012   123.5343   127.3733   131.4220   136.7954   142.7485   147.8805 (44)
Energy conte   234.8154   206.6188   217.0856   185.3292   175.8391   154.3184   149.4041   157.7148   162.0565   185.6301   203.3713   231.5451 (45)
Energy content (annual)                                                                                           Total = Sum(45)m =   2263.7284
Distribution loss  (46)m = 0.15 x (45)m
                35.2223    30.9928    32.5628    27.7994    26.3759    23.1478    22.4106    23.6572    24.3085    27.8445    30.5057    34.7318 (46)
Water storage loss (or HIU loss):
Store volume                                                                                                                            150.0000 (47)
a) If  manufacturer declared loss factor is known  (kWh/day):                                                                             1.3938 (48)
  Temperature factor from Table 2b                                                                                                        0.5400 (49)
Enter (49) or (54) in (55)                                                                                                                0.7527 (55)
Total storage loss
                23.3325    21.0745    23.3325    22.5798    23.3325    22.5798    23.3325    23.3325    22.5798    23.3325    22.5798    23.3325 (56)
If cylinder contains dedicated solar storage
                23.3325    21.0745    23.3325    22.5798    23.3325    22.5798    23.3325    23.3325    22.5798    23.3325    22.5798    23.3325 (57)
Primary loss    23.2624    21.0112    23.2624    22.5120    23.2624    22.5120    23.2624    23.2624    22.5120    23.2624    22.5120    23.2624 (59)
Combi loss       0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (61)
Total heat required for water heating calculated for each month
               281.4103   248.7045   263.6805   230.4211   222.4340   199.4102   195.9990   204.3097   207.1484   232.2250   248.4632   278.1400 (62)
WWHRS          -33.2213   -29.3812   -30.7663   -25.4757   -23.7424   -20.3166   -19.0435   -20.2509   -21.0203   -24.7806   -28.0734   -32.6061 (63a)
PV diverter     -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000 (63b)
Solar input      0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (63c)
FGHRS            0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (63d) 
Output from w/h
               248.1891   219.3234   232.9142   204.9454   198.6916   179.0937   176.9554   184.0588   186.1281   207.4444   220.3897   245.5339 (64)
                                                                                              Total per year (kWh/year) = Sum(64)m =   2503.6675 (64)
12Total per year (kWh/year)                                                                                                                 2504 (64)
Electric shower(s)
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (64a)
                                                      Total Energy used by instantaneous electric shower(s) (kWh/year) = Sum(64a)m =      0.0000 (64a)
Heat gains from water heating, kWh/month
               115.3521   102.3693   109.4569    97.6954    95.7424    87.3843    86.9528    89.7161    89.9573    98.9979   103.6944   114.2647 (65)


----------------------------------------------------------------------------------------------------
5. Internal gains (see Table 5 and 5a)
----------------------------------------------------------------------------------------------------
Metabolic gains (Table 5), Watts
                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
(66)m          144.4806   144.4806   144.4806   144.4806   144.4806   144.4806   144.4806   144.4806   144.4806   144.4806   144.4806   144.4806 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
               158.5079   175.4909   158.5079   163.7915   158.5079   163.7915   158.5079   158.5079   163.7915   158.5079   163.7915   158.5079 (67)
Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
               295.2936   298.3578   290.6360   274.1974   253.4465   233.9436   220.9145   217.8502   225.5720   242.0107   262.7615   282.2644 (68)
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
                37.4481    37.4481    37.4481    37.4481    37.4481    37.4481    37.4481    37.4481    37.4481    37.4481    37.4481    37.4481 (69)
Pumps, fans      3.0000     3.0000     3.0000     3.0000     3.0000     0.0000     0.0000     0.0000     0.0000     3.0000     3.0000     3.0000 (70)
Losses e.g. evaporation (negative values) (Table 5)
              -115.5845  -115.5845  -115.5845  -115.5845  -115.5845  -115.5845  -115.5845  -115.5845  -115.5845  -115.5845  -115.5845  -115.5845 (71)
Water heating gains (Table 5)
               155.0431   152.3353   147.1195   135.6881   128.6860   121.3671   116.8720   120.5861   124.9406   133.0617   144.0201   153.5815 (72)
Total internal gains
               678.1887   695.5282   665.6076   643.0212   609.9846   585.4464   562.6386   563.2884   580.6483   602.9245   639.9173   663.6980 (73)


----------------------------------------------------------------------------------------------------
6. Solar gains
----------------------------------------------------------------------------------------------------


[Jan]                                        Area         Solar flux                  g                 FF             Access              Gains
                                               m2           Table 6a      Specific data      Specific data             factor                  W
                                                                W/m2        or Table 6b        or Table 6c           Table 6d                   
----------------------------------------------------------------------------------------------------
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Northeast                                  1.4000            11.2829             0.6300             0.7000             0.7700             4.8275 (75)
Southwest                                 11.4000            36.7938             0.6300             0.7000             0.7700           128.1893 (79)
Northwest                                  5.8000            11.2829             0.6300             0.7000             0.7700            19.9996 (81)
----------------------------------------------------------------------------------------------------


Solar gains    153.0164   268.8901   389.8116   519.7105   615.6309   625.9197   597.3190   523.5045   434.4415   303.0869   184.7802   129.9784 (83)
Total gains    831.2052   964.4183  1055.4192  1162.7317  1225.6155  1211.3661  1159.9575  1086.7929  1015.0898   906.0114   824.6975   793.6765 (84)


----------------------------------------------------------------------------------------------------
7. Mean internal temperature (heating season)
----------------------------------------------------------------------------------------------------
Temperature during heating periods in the living area from Table 9, Th1 (C)                                                              21.0000 (85)
Utilisation factor for gains for living area, ni1,m (see Table 9a)
                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
tau             69.6823    69.8922    70.0992    71.0881    71.2762    72.1651    72.1651    72.3322    71.8201    71.2762    70.8966    70.5042
alpha            5.6455     5.6595     5.6733     5.7392     5.7517     5.8110     5.8110     5.8221     5.7880     5.7517     5.7264     5.7003
util living area
                 0.9992     0.9980     0.9948     0.9801     0.9265     0.7772     0.5977     0.6561     0.8906     0.9873     0.9981     0.9994 (86)


MIT             19.7111    19.8685    20.1057    20.4442    20.7468    20.9399    20.9891    20.9820    20.8583    20.4688    20.0370    19.6942 (87)
Th 2            19.8369    19.8400    19.8430    19.8571    19.8598    19.8722    19.8722    19.8745    19.8674    19.8598    19.8544    19.8488 (88)
util rest of house
                 0.9989     0.9971     0.9921     0.9691     0.8851     0.6726     0.4524     0.5092     0.8153     0.9783     0.9971     0.9992 (89)
MIT 2           18.3468    18.5505    18.8554    19.2917    19.6497    19.8419    19.8697    19.8696    19.7765    19.3292    18.7773    18.3339 (90)
Living area fraction                                                                                       fLA = Living area / (4) =      0.3242 (91)
MIT             18.7891    18.9778    19.2608    19.6654    20.0054    20.1979    20.2326    20.2303    20.1272    19.6987    19.1857    18.7749 (92)
Temperature adjustment                                                                                                                    0.0000
adjusted MIT    18.7891    18.9778    19.2608    19.6654    20.0054    20.1979    20.2326    20.2303    20.1272    19.6987    19.1857    18.7749 (93)


----------------------------------------------------------------------------------------------------
8. Space heating requirement 
----------------------------------------------------------------------------------------------------


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
Utilisation      0.9984     0.9961     0.9903     0.9667     0.8914     0.7056     0.5004     0.5579     0.8358     0.9765     0.9962     0.9988 (94)
Useful gains   829.8962   960.6866  1045.1634  1124.0530  1092.5381   854.7308   580.3945   606.3503   848.4288   884.7117   821.5304   792.7209 (95)
Ext temp.        4.3000     4.9000     6.5000     8.9000    11.7000    14.6000    16.6000    16.4000    14.1000    10.6000     7.1000     4.2000 (96)
Heat loss rate W
              2420.3103  2344.5482  2118.9239  1762.7228  1356.3402   902.9221   585.9276   616.3818   976.8404  1485.8890  1984.2625  2406.2642 (97)
Space heating kWh
              1183.2681   929.9550   798.8778   459.8423   196.2688     0.0000     0.0000     0.0000     0.0000   447.2759   837.1671  1200.4762 (98a)
Space heating requirement - total per year (kWh/year)                                                                                  6053.1311
Solar heating kWh
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (98b)
Solar heating contribution - total per year (kWh/year)                                                                                    0.0000
Space heating kWh
              1183.2681   929.9550   798.8778   459.8423   196.2688     0.0000     0.0000     0.0000     0.0000   447.2759   837.1671  1200.4762 (98c)
Space heating requirement after solar contribution - total per year (kWh/year)                                                         6053.1311
Space heating per m2                                                                                                   (98c) / (4) =     47.2901 (99)


----------------------------------------------------------------------------------------------------
9a. Energy requirements - Individual heating systems, including micro-CHP
----------------------------------------------------------------------------------------------------
Fraction of space heat from secondary/supplementary system (Table 11)                                                                     0.0000 (201)
Fraction of space heat from main system(s)                                                                                                1.0000 (202)
Efficiency of main space heating system 1 (in %)                                                                                         92.3000 (206)
Efficiency of main space heating system 2 (in %)                                                                                          0.0000 (207)
Efficiency of secondary/supplementary heating system, %                                                                                   0.0000 (208)


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
Space heating requirement
              1183.2681   929.9550   798.8778   459.8423   196.2688     0.0000     0.0000     0.0000     0.0000   447.2759   837.1671  1200.4762 (98)
Space heating efficiency (main heating system 1)
                92.3000    92.3000    92.3000    92.3000    92.3000     0.0000     0.0000     0.0000     0.0000    92.3000    92.3000    92.3000 (210)
Space heating fuel (main heating system)
              1281.9806  1007.5352   865.5231   498.2040   212.6422     0.0000     0.0000     0.0000     0.0000   484.5892   907.0066  1300.6243 (211)
Space heating efficiency (main heating system 2)
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (212)
Space heating fuel (main heating system 2)
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (213)
Space heating fuel (secondary)
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (215)


Water heating
Water heating requirement
               248.1891   219.3234   232.9142   204.9454   198.6916   179.0937   176.9554   184.0588   186.1281   207.4444   220.3897   245.5339 (64)
Efficiency of water heater                                                                                                               79.8000 (216)
(217)m          87.0969    86.9290    86.5954    85.8162    84.0323    79.8000    79.8000    79.8000    79.8000    85.7363    86.7608    87.1314 (217)
Fuel for water heating, kWh/month
               284.9575   252.3016   268.9685   238.8189   236.4467   224.4281   221.7487   230.6501   233.2432   241.9564   254.0198   281.7973 (219)
Space cooling fuel requirement
(221)m           0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (221)
Pumps and Fa     7.3041     6.5973     7.3041     7.0685     7.3041     7.0685     7.3041     7.3041     7.0685     7.3041     7.0685     7.3041 (231)
Lighting        32.9348    26.4215    23.7897    17.4293    13.4629    10.9993    12.2813    15.9637    20.7353    27.2058    30.7289    33.8502 (232)
Electricity generated by PVs (Appendix M) (negative quantity)
(233a)m        -56.9622   -78.8457  -111.2577  -122.6704  -130.1906  -120.6842  -119.0981  -113.3982  -103.1086   -88.9279   -62.0653   -49.4123 (233a)
Electricity generated by wind turbines (Appendix M) (negative quantity)
(234a)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (234a)
Electricity generated by hydro-electric generators (Appendix M) (negative quantity)
(235a)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (235a)
Electricity used or net electricity generated by micro-CHP (Appendix N) (negative if net generation)
(235c)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (235c)
Electricity generated by PVs (Appendix M) (negative quantity)
(233b)m        -36.7464   -76.7412  -151.5513  -226.2595  -297.9275  -298.9851  -295.5507  -250.8758  -184.6728  -109.3874   -48.9335   -29.1081 (233b)
Electricity generated by wind turbines (Appendix M) (negative quantity)
(234b)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (234b)
Electricity generated by hydro-electric generators (Appendix M) (negative quantity)
(235b)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (235b)
Electricity used or net electricity generated by micro-CHP (Appendix N) (negative if net generation)
(235d)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (235d)
Annual totals kWh/year
Space heating fuel - main system 1                                                                                                     6558.1052 (211)
Space heating fuel - main system 2                                                                                                        0.0000 (213)
Space heating fuel - secondary                                                                                                            0.0000 (215)
Efficiency of water heater                                                                                                               79.8000
Water heating fuel used                                                                                                                2969.3368 (219)
Space cooling fuel                                                                                                                        0.0000 (221)


Full SAP Calculation Printout


SAP 10 Online 3.1.57 Page 6 of 7







Electricity for pumps and fans:
Total electricity for the above, kWh/year                                                                                                86.0000 (231)
Electricity for lighting (calculated in Appendix L)                                                                                     265.8028 (232)


Energy saving/generation technologies (Appendices M ,N and Q)
PV generation                                                                                                                         -3163.3603 (233)
Wind generation                                                                                                                           0.0000 (234)
Hydro-electric generation (Appendix N)                                                                                                    0.0000 (235a)
Electricity generated - Micro CHP (Appendix N)                                                                                            0.0000 (235)
Appendix Q - special features
Energy saved or generated                                                                                                                -0.0000 (236)
Energy used                                                                                                                               0.0000 (237)
Total delivered energy for all uses                                                                                                    6715.8844 (238)


----------------------------------------------------------------------------------------------------
12a. Carbon dioxide emissions - Individual heating systems including micro-CHP
----------------------------------------------------------------------------------------------------
                                                                                              Energy       Emission factor             Emissions
                                                                                            kWh/year            kg CO2/kWh           kg CO2/year
Space heating - main system 1                                                              6558.1052                0.2100             1377.2021 (261)
Total CO2 associated with community systems                                                                                               0.0000 (373)
Water heating (other fuel)                                                                 2969.3368                0.2100              623.5607 (264)
Space and water heating                                                                                                                2000.7628 (265)
Pumps, fans and electric keep-hot                                                            86.0000                0.1387               11.9293 (267)
Energy for lighting                                                                         265.8028                0.1443               38.3636 (268)


 Energy saving/generation technologies
PV Unit electricity used in dwelling                                                      -1156.6212                0.1350             -156.1517
PV Unit electricity exported                                                              -2006.7392                0.1261             -252.9830
Total                                                                                                                                  -409.1347 (269)
Total CO2, kg/year                                                                                                                     1641.9209 (272)
EPC Target Carbon Dioxide Emission Rate (TER)                                                                                            12.8300 (273)


----------------------------------------------------------------------------------------------------
13a. Primary energy - Individual heating systems including micro-CHP
----------------------------------------------------------------------------------------------------
                                                                                              Energy Primary energy factor        Primary energy
                                                                                            kWh/year            kg CO2/kWh              kWh/year
Space heating - main system 1                                                              6558.1052                1.1300             7410.6588 (275)
Total CO2 associated with community systems                                                                                               0.0000 (473)
Water heating (other fuel)                                                                 2969.3368                1.1300             3355.3506 (278)
Space and water heating                                                                                                               10766.0094 (279)
Pumps, fans and electric keep-hot                                                            86.0000                1.5128              130.1008 (281)
Energy for lighting                                                                         265.8028                1.5338              407.6972 (282)


 Energy saving/generation technologies
PV Unit electricity used in dwelling                                                      -1156.6212                1.4990            -1733.7587
PV Unit electricity exported                                                              -2006.7392                0.4628             -928.6359
Total                                                                                                                                 -2662.3946 (283)
Total Primary energy kWh/year                                                                                                          8641.4128 (286)
Target Primary Energy Rate (TPER)                                                                                                        67.5100 (287)
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Plot Reference 2 Bed Flat - Be Green Issued on Date 24/04/2026


Assessment Reference 00001 Plot Type Ref


Plot Address SAP Version 10.2


SAP Rating 90 B DER 12.42 TER 13.71


Environmental 90 B % DER < TER 9.41


CO₂ Emissions (t/year) 0.75 DFEE 37.16 TFEE 42.52


Compliance Check See BREL % DFEE < TFEE 12.61


% DPER < TPER 8.79 DPER 65.65 TPER 71.98


Assessor Details Mr. Stephen Lloyd Assessor ID N350-0001


Client Miller Homes, Miller Homes


            


----------------------------------------------------------------------------------------------------


----------------------------------------------------------------------------------------------------
SAP 10 WORKSHEET FOR New Build (As Designed)   (Version 10.2, February 2022)
CALCULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE
----------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------


----------------------------------------------------------------------------------------------------
1. Overall dwelling characteristics
----------------------------------------------------------------------------------------------------
                                                                                                Area         Storey height                Volume
Main dwelling                                                                                   (m2)                   (m)                  (m3)
       Ground floor                                                                          72.4000 (1b)    x      2.9000 (2b)    =    209.9600 (1b) - (3b)
Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)...(1n)               72.4000                                                                     (4)
Dwelling volume                                                                                    (3a)+(3b)+(3c)+(3d)+(3e)...(3n) =    209.9600 (5)


----------------------------------------------------------------------------------------------------
2. Ventilation rate
----------------------------------------------------------------------------------------------------
                                                                                                                                     m3 per hour
                                                                                                                                                
Number of open chimneys                                                                                                     0 * 80 =      0.0000 (6a)
Number of open flues                                                                                                        0 * 20 =      0.0000 (6b)
Number of chimneys / flues attached to closed fire                                                                          0 * 10 =      0.0000 (6c)
Number of flues attached to solid fuel boiler                                                                               0 * 20 =      0.0000 (6d)
Number of flues attached to other heater                                                                                    0 * 35 =      0.0000 (6e)
Number of blocked chimneys                                                                                                  0 * 20 =      0.0000 (6f)
Number of intermittent extract fans                                                                                         0 * 10 =      0.0000 (7a)
Number of passive vents                                                                                                     0 * 10 =      0.0000 (7b)
Number of flueless gas fires                                                                                                0 * 40 =      0.0000 (7c)


                                                                                                                            Air changes per hour
Infiltration due to chimneys, flues and fans   = (6a)+(6b)+(6c)+(6d)+(6e)+(6f)+(6g)+(7a)+(7b)+(7c) =                 0.0000 / (5) =       0.0000 (8)
Pressure test                                                                                                                                Yes
Pressure Test Method                                                                                                                 Blower Door
Measured/design AP50                                                                                                                      4.0000 (17)
Infiltration rate                                                                                                                         0.2000 (18)
Number of sides sheltered                                                                                                                      1 (19)


Shelter factor                                                                                       (20) =  1  -  [0.075 x (19)]  =      0.9250 (20)
Infiltration rate adjusted to include shelter factor                                                           (21) = (18) x (20)  =      0.1850 (21)


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
Wind speed       5.1000     5.0000     4.9000     4.4000     4.3000     3.8000     3.8000     3.7000     4.0000     4.3000     4.5000     4.7000 (22)
Wind factor      1.2750     1.2500     1.2250     1.1000     1.0750     0.9500     0.9500     0.9250     1.0000     1.0750     1.1250     1.1750 (22a)
Adj infilt rate
                 0.2359     0.2313     0.2266     0.2035     0.1989     0.1758     0.1758     0.1711     0.1850     0.1989     0.2081     0.2174 (22b)
 Mechanical extract ventilation - decentralised
If mechanical ventilation                                                                                                                 0.5000 (23a)
If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)), otherwise (23b) = (23a)                                   0.5000 (23b)


Effective ac     0.5000     0.5000     0.5000     0.5000     0.5000     0.5000     0.5000     0.5000     0.5000     0.5000     0.5000     0.5000 (25)


----------------------------------------------------------------------------------------------------
3. Heat losses and heat loss parameter
----------------------------------------------------------------------------------------------------
Element                                          Gross       Openings        NetArea        U-value          A x U        K-value          A x K
Main dwelling                                       m2             m2             m2          W/m2K            W/K         kJ/m2K           kJ/K
        Window                                                               10.5000         1.1450        12.0229                               (27)
        External Wall                          88.4000        10.5000        77.9000         0.1800        14.0220       190.0000     14801.0000 (29a)
        Roof                                  103.4000                      103.4000         0.1000        10.3400         9.0000       930.6000 (30)
Total net area of external elements Aum(A, m2)                              191.8000                                                             (31)
Fabric heat loss, W/K = Sum (A x U)                                               (26)...(30) + (32) =     36.3849                               (33)
Main dwelling                 
        Party Wall                                                           25.4000         0.0000         0.0000       110.0000      2794.0000 (32)
        Party Floor                                                          72.4000                                      80.0000      5792.0000 (32d)


Heat capacity Cm = Sum(A x k)                                                                   (28)...(30) + (32) + (32a)...(32e) =  24317.6000 (34)
Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K                                                                                       335.8785 (35)
Thermal bridges (User defined value 0.000 * total exposed area)                                                                           0.0000 (36)
Point Thermal bridges                                                                                                        (36a) =      0.0000
Total fabric heat loss                                                                                         (33) + (36) + (36a) =     36.3849 (37)


Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
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                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
(38)m           34.6434    34.6434    34.6434    34.6434    34.6434    34.6434    34.6434    34.6434    34.6434    34.6434    34.6434    34.6434 (38)
Heat transfer coeff
                71.0283    71.0283    71.0283    71.0283    71.0283    71.0283    71.0283    71.0283    71.0283    71.0283    71.0283    71.0283 (39)
Average = Sum(39)m / 12 =                                                                                                                71.0283


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
HLP              0.9811     0.9811     0.9811     0.9811     0.9811     0.9811     0.9811     0.9811     0.9811     0.9811     0.9811     0.9811 (40)
HLP (average)                                                                                                                             0.9811
Days in mont         31         28         31         30         31         30         31         31         30         31         30         31


----------------------------------------------------------------------------------------------------
4. Water heating energy requirements (kWh/year)
----------------------------------------------------------------------------------------------------
Assumed occupancy                                                                                                                         2.3030 (42)
Hot water usage for mixer showers
                70.6867    69.6244    68.0764    65.1147    62.9290    60.4916    59.1061    60.6424    62.3264    64.9435    67.9688    70.4159 (42a)
Hot water usage for baths
                27.1433    26.7402    26.1725    25.1258    24.3421    23.4730    23.0036    23.5673    24.1811    25.1110    26.1792    27.0515 (42b)
Hot water usage for other uses
                38.2145    36.8249    35.4353    34.0457    32.6561    31.2664    31.2664    32.6561    34.0457    35.4353    36.8249    38.2145 (42c)
Average daily hot water use (litres/day)                                                                                                125.0774 (43)


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
Daily hot water use
               136.0445   133.1895   129.6843   124.2862   119.9272   115.2310   113.3762   116.8657   120.5531   125.4898   130.9730   135.6819 (44)
Energy conte   215.4613   189.6601   199.3199   170.1416   161.4450   141.6900   137.1187   144.7042   148.6541   170.2884   186.5950   212.4451 (45)
Energy content (annual)                                                                                           Total = Sum(45)m =   2077.5234
Distribution loss  (46)m = 0.15 x (45)m
                32.3192    28.4490    29.8980    25.5212    24.2168    21.2535    20.5678    21.7056    22.2981    25.5433    27.9892    31.8668 (46)
Water storage loss (or HIU loss):
Total storage loss
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (56)
If cylinder contains dedicated solar storage
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (57)
Primary loss     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (59)
Combi loss       3.4770     3.1306     3.4447     3.2881     3.3690     3.2312     3.3203     3.3355     3.2451     3.3866     3.3210     3.4710 (61)
Total heat required for water heating calculated for each month
               218.9383   192.7907   202.7646   173.4297   164.8140   144.9212   140.4390   148.0397   151.8992   173.6750   189.9160   215.9161 (62)
WWHRS            0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (63a)
PV diverter     -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000 (63b)
Solar input      0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (63c)
FGHRS            0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (63d) 
Output from w/h
               218.9383   192.7907   202.7646   173.4297   164.8140   144.9212   140.4390   148.0397   151.8992   173.6750   189.9160   215.9161 (64)
                                                                                              Total per year (kWh/year) = Sum(64)m =   2117.5433 (64)
12Total per year (kWh/year)                                                                                                                 2118 (64)
Electric shower(s)
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (64a)
                                                      Total Energy used by instantaneous electric shower(s) (kWh/year) = Sum(64a)m =      0.0000 (64a)
Heat gains from water heating, kWh/month
                72.5101    63.8446    67.1350    57.3941    54.5227    47.9197    46.4220    48.9480    50.2388    57.4676    62.8731    71.5057 (65)


----------------------------------------------------------------------------------------------------
5. Internal gains (see Table 5 and 5a)
----------------------------------------------------------------------------------------------------
Metabolic gains (Table 5), Watts
                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
(66)m          115.1476   115.1476   115.1476   115.1476   115.1476   115.1476   115.1476   115.1476   115.1476   115.1476   115.1476   115.1476 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
               112.6709   124.7428   112.6709   116.4266   112.6709   116.4266   112.6709   112.6709   116.4266   112.6709   116.4266   112.6709 (67)
Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
               202.8324   204.9372   199.6333   188.3418   174.0883   160.6921   151.7426   149.6378   154.9418   166.2332   180.4867   193.8829 (68)
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
                34.5148    34.5148    34.5148    34.5148    34.5148    34.5148    34.5148    34.5148    34.5148    34.5148    34.5148    34.5148 (69)
Pumps, fans      3.0000     3.0000     3.0000     3.0000     3.0000     0.0000     0.0000     0.0000     0.0000     3.0000     3.0000     3.0000 (70)
Losses e.g. evaporation (negative values) (Table 5)
               -92.1181   -92.1181   -92.1181   -92.1181   -92.1181   -92.1181   -92.1181   -92.1181   -92.1181   -92.1181   -92.1181   -92.1181 (71)
Water heating gains (Table 5)
                97.4598    95.0069    90.2353    79.7140    73.2832    66.5552    62.3952    65.7903    69.7760    77.2413    87.3237    96.1099 (72)
Total internal gains
               473.5075   485.2312   463.0837   445.0267   420.5868   401.2182   384.3530   385.6434   398.6887   416.6898   444.7813   463.2080 (73)


----------------------------------------------------------------------------------------------------
6. Solar gains
----------------------------------------------------------------------------------------------------


[Jan]                                        Area         Solar flux                  g                 FF             Access              Gains
                                               m2           Table 6a      Specific data      Specific data             factor                  W
                                                                W/m2        or Table 6b        or Table 6c           Table 6d                   
----------------------------------------------------------------------------------------------------
Northeast                                  1.7000            11.2829             0.4500             0.6000             0.7700             3.5890 (75)
Southwest                                  4.5000            36.7938             0.4500             0.6000             0.7700            30.9802 (79)
Northwest                                  4.3000            11.2829             0.4500             0.6000             0.7700             9.0779 (81)
----------------------------------------------------------------------------------------------------


Solar gains     43.6471    78.5546   118.6576   165.7547   202.7569   208.8115   198.1867   169.4316   134.7862    89.8329    53.0454    36.8570 (83)
Total gains    517.1546   563.7858   581.7413   610.7814   623.3437   610.0297   582.5398   555.0750   533.4749   506.5227   497.8267   500.0651 (84)


----------------------------------------------------------------------------------------------------
7. Mean internal temperature (heating season)
----------------------------------------------------------------------------------------------------
Temperature during heating periods in the living area from Table 9, Th1 (C)                                                              21.0000 (85)
Utilisation factor for gains for living area, ni1,m (see Table 9a)
                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
tau             95.1014    95.1014    95.1014    95.1014    95.1014    95.1014    95.1014    95.1014    95.1014    95.1014    95.1014    95.1014
alpha            7.3401     7.3401     7.3401     7.3401     7.3401     7.3401     7.3401     7.3401     7.3401     7.3401     7.3401     7.3401
util living area
                 0.9987     0.9972     0.9934     0.9750     0.9040     0.7212     0.5339     0.5836     0.8396     0.9794     0.9967     0.9990 (86)


MIT             20.2009    20.3063    20.4606    20.6850    20.8842    20.9825    20.9982    20.9967    20.9497    20.7105    20.4140    20.1722 (87)
Th 2            20.0992    20.0992    20.0992    20.0992    20.0992    20.0992    20.0992    20.0992    20.0992    20.0992    20.0992    20.0992 (88)
util rest of house
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                 0.9982     0.9959     0.9902     0.9625     0.8599     0.6313     0.4262     0.4723     0.7623     0.9666     0.9950     0.9986 (89)
MIT 2           19.1713    19.3059    19.5022    19.7813    20.0064    20.0908    20.0987    20.0983    20.0693    19.8157    19.4439    19.1346 (90)
Living area fraction                                                                                       fLA = Living area / (4) =      0.3384 (91)
MIT             19.5197    19.6444    19.8265    20.0871    20.3035    20.3926    20.4031    20.4023    20.3672    20.1185    19.7721    19.4857 (92)
Temperature adjustment                                                                                                                   -0.1500
adjusted MIT    19.3697    19.4944    19.6765    19.9371    20.1535    20.2426    20.2531    20.2523    20.2172    19.9685    19.6221    19.3357 (93)


----------------------------------------------------------------------------------------------------
8. Space heating requirement 
----------------------------------------------------------------------------------------------------


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
Utilisation      0.9975     0.9947     0.9882     0.9596     0.8630     0.6463     0.4448     0.4916     0.7736     0.9641     0.9937     0.9981 (94)
Useful gains   515.8689   560.8248   574.8979   586.1073   537.9354   394.2900   259.0935   272.8483   412.6850   488.3300   494.7055   499.0921 (95)
Ext temp.        4.3000     4.9000     6.5000     8.9000    11.7000    14.6000    16.6000    16.4000    14.1000    10.6000     7.1000     4.2000 (96)
Heat loss rate W
              1070.3742  1036.6149   935.9053   783.9463   600.4348   400.7813   259.4742   273.6219   434.4976   665.4277   889.4267  1075.0646 (97)
Space heating kWh
               412.5519   319.7309   268.5895   142.4441    46.4996     0.0000     0.0000     0.0000     0.0000   131.7607   284.1992   428.5235 (98a)
Space heating requirement - total per year (kWh/year)                                                                                  2034.2994
Solar heating kWh
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (98b)
Solar heating contribution - total per year (kWh/year)                                                                                    0.0000
Space heating kWh
               412.5519   319.7309   268.5895   142.4441    46.4996     0.0000     0.0000     0.0000     0.0000   131.7607   284.1992   428.5235 (98c)
Space heating requirement after solar contribution - total per year (kWh/year)                                                         2034.2994
Space heating per m2                                                                                                   (98c) / (4) =     28.0981 (99)


----------------------------------------------------------------------------------------------------
9a. Energy requirements - Individual heating systems, including micro-CHP
----------------------------------------------------------------------------------------------------
Fraction of space heat from secondary/supplementary system (Table 11)                                                                     0.0000 (201)
Fraction of space heat from main system(s)                                                                                                1.0000 (202)
Efficiency of main space heating system 1 (in %)                                                                                         89.0000 (206)
Efficiency of main space heating system 2 (in %)                                                                                          0.0000 (207)
Efficiency of secondary/supplementary heating system, %                                                                                   0.0000 (208)


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
Space heating requirement
               412.5519   319.7309   268.5895   142.4441    46.4996     0.0000     0.0000     0.0000     0.0000   131.7607   284.1992   428.5235 (98)
Space heating efficiency (main heating system 1)
                89.0000    89.0000    89.0000    89.0000    89.0000     0.0000     0.0000     0.0000     0.0000    89.0000    89.0000    89.0000 (210)
Space heating fuel (main heating system)
               463.5415   359.2482   301.7860   160.0495    52.2467     0.0000     0.0000     0.0000     0.0000   148.0457   319.3250   481.4871 (211)
Space heating efficiency (main heating system 2)
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (212)
Space heating fuel (main heating system 2)
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (213)
Space heating fuel (secondary)
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (215)


Water heating
Water heating requirement
               218.9383   192.7907   202.7646   173.4297   164.8140   144.9212   140.4390   148.0397   151.8992   173.6750   189.9160   215.9161 (64)
Efficiency of water heater                                                                                                               87.3000 (216)
(217)m          88.4032    88.3528    88.2607    88.0585    87.6685    87.3000    87.3000    87.3000    87.3000    88.0253    88.3111    88.4231 (217)
Fuel for water heating, kWh/month
               247.6589   218.2055   229.7338   196.9483   187.9968   166.0037   160.8694   169.5758   173.9968   197.3012   215.0532   244.1851 (219)
Space cooling fuel requirement
(221)m           0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (221)
Pumps and Fa     7.3041     6.5973     7.3041     7.0685     7.3041     7.0685     7.3041     7.3041     7.0685     7.3041     7.0685     7.3041 (231)
Lighting        21.7839    17.4758    15.7351    11.5282     8.9047     7.2752     8.1232    10.5588    13.7148    17.9946    20.3248    22.3893 (232)
Electricity generated by PVs (Appendix M) (negative quantity)
(233a)m        -18.9429   -28.8137   -44.8223   -54.1550   -61.2786   -58.2152   -57.3969   -52.6581   -44.6583   -34.4583   -21.4785   -16.0908 (233a)
Electricity generated by wind turbines (Appendix M) (negative quantity)
(234a)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (234a)
Electricity generated by hydro-electric generators (Appendix M) (negative quantity)
(235a)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (235a)
Electricity used or net electricity generated by micro-CHP (Appendix N) (negative if net generation)
(235c)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (235c)
Electricity generated by PVs (Appendix M) (negative quantity)
(233b)m         -6.8447   -15.3941   -33.0827   -53.2174   -73.3321   -74.7797   -73.5766   -60.5847   -42.0511   -22.8158    -9.3534    -5.3177 (233b)
Electricity generated by wind turbines (Appendix M) (negative quantity)
(234b)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (234b)
Electricity generated by hydro-electric generators (Appendix M) (negative quantity)
(235b)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (235b)
Electricity used or net electricity generated by micro-CHP (Appendix N) (negative if net generation)
(235d)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (235d)
Annual totals kWh/year
Space heating fuel - main system 1                                                                                                     2285.7296 (211)
Space heating fuel - main system 2                                                                                                        0.0000 (213)
Space heating fuel - secondary                                                                                                            0.0000 (215)
Efficiency of water heater                                                                                                               87.3000
Water heating fuel used                                                                                                                2407.5285 (219)
Space cooling fuel                                                                                                                        0.0000 (221)


Electricity for pumps and fans:
   central heating pump                                                                                                                  41.0000 (230c)
   main heating flue fan                                                                                                                 45.0000 (230e)
Total electricity for the above, kWh/year                                                                                                86.0000 (231)
Electricity for lighting (calculated in Appendix L)                                                                                     175.8083 (232)


Energy saving/generation technologies (Appendices M ,N and Q)
PV generation                                                                                                                          -963.3188 (233)
Wind generation                                                                                                                           0.0000 (234)
Hydro-electric generation (Appendix N)                                                                                                    0.0000 (235a)
Electricity generated - Micro CHP (Appendix N)                                                                                            0.0000 (235)
Appendix Q - special features
Energy saved or generated                                                                                                                -0.0000 (236)
Energy used                                                                                                                               0.0000 (237)
Total delivered energy for all uses                                                                                                    3991.7477 (238)


----------------------------------------------------------------------------------------------------
12a. Carbon dioxide emissions - Individual heating systems including micro-CHP
----------------------------------------------------------------------------------------------------
                                                                                              Energy       Emission factor             Emissions
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                                                                                            kWh/year            kg CO2/kWh           kg CO2/year
Space heating - main system 1                                                              2285.7296                0.2100              480.0032 (261)
Total CO2 associated with community systems                                                                                               0.0000 (373)
Water heating (other fuel)                                                                 2407.5285                0.2100              505.5810 (264)
Space and water heating                                                                                                                 985.5842 (265)
Pumps, fans and electric keep-hot                                                            86.0000                0.1387               11.9293 (267)
Energy for lighting                                                                         175.8083                0.1443               25.3746 (268)


 Energy saving/generation technologies
PV Unit electricity used in dwelling                                                       -492.9688                0.1332              -65.6439
PV Unit electricity exported                                                               -470.3500                0.1241              -58.3906
Total                                                                                                                                  -124.0345 (269)
Total CO2, kg/year                                                                                                                      898.8535 (272)
EPC Dwelling Carbon Dioxide Emission Rate (DER)                                                                                          12.4200 (273)


----------------------------------------------------------------------------------------------------
13a. Primary energy - Individual heating systems including micro-CHP
----------------------------------------------------------------------------------------------------
                                                                                              Energy Primary energy factor        Primary energy
                                                                                            kWh/year            kg CO2/kWh              kWh/year
Space heating - main system 1                                                              2285.7296                1.1300             2582.8745 (275)
Total CO2 associated with community systems                                                                                               0.0000 (473)
Water heating (other fuel)                                                                 2407.5285                1.1300             2720.5072 (278)
Space and water heating                                                                                                                5303.3817 (279)
Pumps, fans and electric keep-hot                                                            86.0000                1.5128              130.1008 (281)
Energy for lighting                                                                         175.8083                1.5338              269.6607 (282)


 Energy saving/generation technologies
PV Unit electricity used in dwelling                                                       -492.9688                1.4921             -735.5388
PV Unit electricity exported                                                               -470.3500                0.4556             -214.2955
Total                                                                                                                                  -949.8343 (283)
Total Primary energy kWh/year                                                                                                          4753.3089 (286)
Dwelling Primary energy Rate (DPER)                                                                                                      65.6500 (287)


----------------------------------------------------------------------------------------------------


----------------------------------------------------------------------------------------------------
SAP 10 WORKSHEET FOR New Build (As Designed)   (Version 10.2, February 2022)
CALCULATION OF TARGET EMISSIONS
----------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------


----------------------------------------------------------------------------------------------------
1. Overall dwelling characteristics
----------------------------------------------------------------------------------------------------
                                                                                                Area         Storey height                Volume
Main dwelling                                                                                   (m2)                   (m)                  (m3)
       Ground floor                                                                          72.4000 (1b)    x      2.9000 (2b)    =    209.9600 (1b) - (3b)
Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)...(1n)               72.4000                                                                     (4)
Dwelling volume                                                                                    (3a)+(3b)+(3c)+(3d)+(3e)...(3n) =    209.9600 (5)


----------------------------------------------------------------------------------------------------
2. Ventilation rate
----------------------------------------------------------------------------------------------------
                                                                                                                                     m3 per hour
                                                                                                                                                
Number of open chimneys                                                                                                     0 * 80 =      0.0000 (6a)
Number of open flues                                                                                                        0 * 20 =      0.0000 (6b)
Number of chimneys / flues attached to closed fire                                                                          0 * 10 =      0.0000 (6c)
Number of flues attached to solid fuel boiler                                                                               0 * 20 =      0.0000 (6d)
Number of flues attached to other heater                                                                                    0 * 35 =      0.0000 (6e)
Number of blocked chimneys                                                                                                  0 * 20 =      0.0000 (6f)
Number of intermittent extract fans                                                                                         3 * 10 =     30.0000 (7a)
Number of passive vents                                                                                                     0 * 10 =      0.0000 (7b)
Number of flueless gas fires                                                                                                0 * 40 =      0.0000 (7c)


                                                                                                                            Air changes per hour
Infiltration due to chimneys, flues and fans   = (6a)+(6b)+(6c)+(6d)+(6e)+(6f)+(6g)+(7a)+(7b)+(7c) =                30.0000 / (5) =       0.1429 (8)
Pressure test                                                                                                                                Yes
Pressure Test Method                                                                                                                 Blower Door
Measured/design AP50                                                                                                                      5.0000 (17)
Infiltration rate                                                                                                                         0.3929 (18)
Number of sides sheltered                                                                                                                      1 (19)


Shelter factor                                                                                       (20) =  1  -  [0.075 x (19)]  =      0.9250 (20)
Infiltration rate adjusted to include shelter factor                                                           (21) = (18) x (20)  =      0.3634 (21)


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
Wind speed       5.1000     5.0000     4.9000     4.4000     4.3000     3.8000     3.8000     3.7000     4.0000     4.3000     4.5000     4.7000 (22)
Wind factor      1.2750     1.2500     1.2250     1.1000     1.0750     0.9500     0.9500     0.9250     1.0000     1.0750     1.1250     1.1750 (22a)
Adj infilt rate
                 0.4634     0.4543     0.4452     0.3998     0.3907     0.3452     0.3452     0.3362     0.3634     0.3907     0.4088     0.4270 (22b)
Effective ac     0.6074     0.6032     0.5991     0.5799     0.5763     0.5596     0.5596     0.5565     0.5660     0.5763     0.5836     0.5912 (25)


----------------------------------------------------------------------------------------------------
3. Heat losses and heat loss parameter
----------------------------------------------------------------------------------------------------
Element                                          Gross       Openings        NetArea        U-value          A x U        K-value          A x K
Main dwelling                                       m2             m2             m2          W/m2K            W/K         kJ/m2K           kJ/K
        TER Opening Type                                                     10.5000         1.1450        12.0229                               (27)
        External Wall                          88.4000        10.5000        77.9000         0.1800        14.0220                               (29a)
        Roof                                  103.4000                      103.4000         0.1100        11.3740                               (30)
Total net area of external elements Aum(A, m2)                              191.8000                                                             (31)
Fabric heat loss, W/K = Sum (A x U)                                               (26)...(30) + (32) =     37.4189                               (33)
Main dwelling                 
        Party Wall                                                           25.4000         0.0000         0.0000                               (32)
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Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K                                                                                       335.8785 (35)
List of Thermal Bridges


K1 Element                                                                                  Length      Psi-value          Total               
E2 Other lintels (including other steel lintels)                                            7.0000         0.0500         0.3500               
E4 Jamb                                                                                    19.4000         0.0500         0.9700               
E3 Sill                                                                                     5.4000         0.0500         0.2700               
E17 Corner (inverted – internal area greater than external area)                           11.7000        -0.0900        -1.0530               
E18 Party wall between dwellings                                                            5.9000         0.0600         0.3540               
E16 Corner (normal)                                                                        17.6000         0.0900         1.5840               
P3 Party wall - Intermediate floor between dwellings (in blocks of flats)                   8.7000         0.0000         0.0000               
E7 Party floor between dwellings (in blocks of flats)                                      30.2000         0.0700         2.1140               
P4 Party wall - Roof (insulation at ceiling level)                                          8.7000         0.1200         1.0440               
E10 Eaves (insulation at ceiling level)                                                    18.7000         0.0600         1.1220               
E12 Gable (insulation at ceiling level)                                                    11.4000         0.0600         0.6840               


Thermal bridges (Sum(L x Psi) calculated using Appendix K)                                                                                7.4390 (36)
Point Thermal bridges                                                                                                        (36a) =      0.0000
Total fabric heat loss                                                                                         (33) + (36) + (36a) =     44.8579 (37)


Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
(38)m           42.0814    41.7925    41.5094    40.1797    39.9309    38.7727    38.7727    38.5583    39.2188    39.9309    40.4342    40.9604 (38)
Heat transfer coeff
                86.9393    86.6504    86.3673    85.0376    84.7888    83.6306    83.6306    83.4162    84.0767    84.7888    85.2921    85.8183 (39)
Average = Sum(39)m / 12 =                                                                                                                85.0364


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
HLP              1.2008     1.1968     1.1929     1.1746     1.1711     1.1551     1.1551     1.1522     1.1613     1.1711     1.1781     1.1853 (40)
HLP (average)                                                                                                                             1.1745
Days in mont         31         28         31         30         31         30         31         31         30         31         30         31


----------------------------------------------------------------------------------------------------
4. Water heating energy requirements (kWh/year)
----------------------------------------------------------------------------------------------------
Assumed occupancy                                                                                                                         2.3030 (42)
Hot water usage for mixer showers
                62.8326    61.8884    60.5124    57.8797    55.9369    53.7703    52.5388    53.9043    55.4012    57.7275    60.4167    62.5919 (42a)
Hot water usage for baths
                27.1433    26.7402    26.1725    25.1258    24.3421    23.4730    23.0036    23.5673    24.1811    25.1110    26.1792    27.0515 (42b)
Hot water usage for other uses
                38.2145    36.8249    35.4353    34.0457    32.6561    31.2664    31.2664    32.6561    34.0457    35.4353    36.8249    38.2145 (42c)
Average daily hot water use (litres/day)                                                                                                117.8362 (43)


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
Daily hot water use
               128.1905   125.4535   122.1202   117.0513   112.9351   108.5098   106.8088   110.1277   113.6280   118.2738   123.4209   127.8580 (44)
Energy conte   203.0223   178.6441   187.6942   160.2373   152.0323   133.4254   129.1760   136.3611   140.1147   160.4964   175.8357   200.1947 (45)
Energy content (annual)                                                                                           Total = Sum(45)m =   1957.2342
Distribution loss  (46)m = 0.15 x (45)m
                30.4534    26.7966    28.1541    24.0356    22.8048    20.0138    19.3764    20.4542    21.0172    24.0745    26.3753    30.0292 (46)
Water storage loss (or HIU loss):
Total storage loss
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (56)
If cylinder contains dedicated solar storage
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (57)
Primary loss     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (59)
Combi loss      50.9589    46.0274    50.9589    49.3151    50.9589    49.3151    50.9589    50.9589    49.3151    50.9589    49.3151    50.9589 (61)
Total heat required for water heating calculated for each month
               253.9812   224.6715   238.6531   209.5524   202.9912   182.7405   180.1349   187.3200   189.4297   211.4554   225.1507   251.1536 (62)
WWHRS          -28.7244   -25.4041   -26.6017   -22.0273   -20.5287   -17.5665   -16.4658   -17.5097   -18.1750   -21.4263   -24.2734   -28.1925 (63a)
PV diverter     -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000 (63b)
Solar input      0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (63c)
FGHRS            0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (63d) 
Output from w/h
               225.2568   199.2673   212.0514   187.5251   182.4626   165.1740   163.6691   169.8103   171.2547   190.0290   200.8773   222.9610 (64)
                                                                                              Total per year (kWh/year) = Sum(64)m =   2290.3387 (64)
12Total per year (kWh/year)                                                                                                                 2290 (64)
Electric shower(s)
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (64a)
                                                      Total Energy used by instantaneous electric shower(s) (kWh/year) = Sum(64a)m =      0.0000 (64a)
Heat gains from water heating, kWh/month
                80.2447    70.9060    75.1481    65.6077    63.2905    56.6927    55.6908    58.0798    58.9169    66.1048    70.7941    79.3044 (65)


----------------------------------------------------------------------------------------------------
5. Internal gains (see Table 5 and 5a)
----------------------------------------------------------------------------------------------------
Metabolic gains (Table 5), Watts
                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
(66)m          115.1476   115.1476   115.1476   115.1476   115.1476   115.1476   115.1476   115.1476   115.1476   115.1476   115.1476   115.1476 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
               108.9223   120.5925   108.9223   112.5530   108.9223   112.5530   108.9223   108.9223   112.5530   108.9223   112.5530   108.9223 (67)
Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
               202.8324   204.9372   199.6333   188.3418   174.0883   160.6921   151.7426   149.6378   154.9418   166.2332   180.4867   193.8829 (68)
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
                34.5148    34.5148    34.5148    34.5148    34.5148    34.5148    34.5148    34.5148    34.5148    34.5148    34.5148    34.5148 (69)
Pumps, fans      3.0000     3.0000     3.0000     3.0000     3.0000     0.0000     0.0000     0.0000     0.0000     3.0000     3.0000     3.0000 (70)
Losses e.g. evaporation (negative values) (Table 5)
               -92.1181   -92.1181   -92.1181   -92.1181   -92.1181   -92.1181   -92.1181   -92.1181   -92.1181   -92.1181   -92.1181   -92.1181 (71)
Water heating gains (Table 5)
               107.8557   105.5149   101.0054    91.1218    85.0678    78.7399    74.8532    78.0642    81.8290    88.8505    98.3252   106.5920 (72)
Total internal gains
               480.1547   491.5889   470.1053   452.5609   428.6227   409.5293   393.0623   394.1686   406.8681   424.5503   451.9092   469.9415 (73)


----------------------------------------------------------------------------------------------------
6. Solar gains
----------------------------------------------------------------------------------------------------


[Jan]                                        Area         Solar flux                  g                 FF             Access              Gains
                                               m2           Table 6a      Specific data      Specific data             factor                  W
                                                                W/m2        or Table 6b        or Table 6c           Table 6d                   
----------------------------------------------------------------------------------------------------
Northeast                                  1.7000            11.2829             0.6300             0.7000             0.7700             5.8620 (75)
Southwest                                  4.5000            36.7938             0.6300             0.7000             0.7700            50.6010 (79)
Northwest                                  4.3000            11.2829             0.6300             0.7000             0.7700            14.8273 (81)
----------------------------------------------------------------------------------------------------
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Solar gains     71.2903   128.3059   193.8074   270.7327   331.1696   341.0587   323.7050   276.7383   220.1508   146.7270    86.6408    60.1998 (83)
Total gains    551.4450   619.8948   663.9127   723.2935   759.7924   750.5880   716.7674   670.9069   627.0189   571.2774   538.5500   530.1413 (84)


----------------------------------------------------------------------------------------------------
7. Mean internal temperature (heating season)
----------------------------------------------------------------------------------------------------
Temperature during heating periods in the living area from Table 9, Th1 (C)                                                              21.0000 (85)
Utilisation factor for gains for living area, ni1,m (see Table 9a)
                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
tau             77.6966    77.9556    78.2112    79.4342    79.6672    80.7705    80.7705    80.9782    80.3419    79.6672    79.1971    78.7115
alpha            6.1798     6.1970     6.2141     6.2956     6.3111     6.3847     6.3847     6.3985     6.3561     6.3111     6.2798     6.2474
util living area
                 0.9984     0.9963     0.9908     0.9650     0.8787     0.6874     0.5098     0.5650     0.8283     0.9763     0.9961     0.9988 (86)


MIT             19.9581    20.1008    20.3120    20.6160    20.8597    20.9775    20.9970    20.9946    20.9293    20.6238    20.2472    19.9431 (87)
Th 2            19.9193    19.9225    19.9257    19.9404    19.9432    19.9561    19.9561    19.9585    19.9511    19.9432    19.9376    19.9317 (88)
util rest of house
                 0.9977     0.9947     0.9864     0.9478     0.8247     0.5877     0.3910     0.4411     0.7411     0.9610     0.9941     0.9982 (89)
MIT 2           18.7212    18.9057    19.1762    19.5632    19.8354    19.9459    19.9554    19.9571    19.9105    19.5809    19.1048    18.7114 (90)
Living area fraction                                                                                       fLA = Living area / (4) =      0.3384 (91)
MIT             19.1397    19.3101    19.5606    19.9195    20.1820    20.2950    20.3079    20.3082    20.2552    19.9338    19.4914    19.1282 (92)
Temperature adjustment                                                                                                                    0.0000
adjusted MIT    19.1397    19.3101    19.5606    19.9195    20.1820    20.2950    20.3079    20.3082    20.2552    19.9338    19.4914    19.1282 (93)


----------------------------------------------------------------------------------------------------
8. Space heating requirement 
----------------------------------------------------------------------------------------------------


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
Utilisation      0.9970     0.9934     0.9844     0.9474     0.8384     0.6214     0.4315     0.4834     0.7691     0.9608     0.9928     0.9976 (94)
Useful gains   549.7889   615.7972   653.5490   685.2123   637.0106   466.3930   309.2570   324.3434   482.2334   548.8993   534.6927   528.8848 (95)
Ext temp.        4.3000     4.9000     6.5000     8.9000    11.7000    14.6000    16.6000    16.4000    14.1000    10.6000     7.1000     4.2000 (96)
Heat loss rate W
              1290.1565  1248.6425  1128.0057   937.0694   719.1792   476.2741   310.0944   326.0060   517.5128   791.4018  1056.8889  1281.1142 (97)
Space heating kWh
               550.8335   425.2721   352.9958   181.3371    61.1334     0.0000     0.0000     0.0000     0.0000   180.4219   375.9813   559.6586 (98a)
Space heating requirement - total per year (kWh/year)                                                                                  2687.6336
Solar heating kWh
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (98b)
Solar heating contribution - total per year (kWh/year)                                                                                    0.0000
Space heating kWh
               550.8335   425.2721   352.9958   181.3371    61.1334     0.0000     0.0000     0.0000     0.0000   180.4219   375.9813   559.6586 (98c)
Space heating requirement after solar contribution - total per year (kWh/year)                                                         2687.6336
Space heating per m2                                                                                                   (98c) / (4) =     37.1220 (99)


----------------------------------------------------------------------------------------------------
9a. Energy requirements - Individual heating systems, including micro-CHP
----------------------------------------------------------------------------------------------------
Fraction of space heat from secondary/supplementary system (Table 11)                                                                     0.0000 (201)
Fraction of space heat from main system(s)                                                                                                1.0000 (202)
Efficiency of main space heating system 1 (in %)                                                                                         92.4000 (206)
Efficiency of main space heating system 2 (in %)                                                                                          0.0000 (207)
Efficiency of secondary/supplementary heating system, %                                                                                   0.0000 (208)


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
Space heating requirement
               550.8335   425.2721   352.9958   181.3371    61.1334     0.0000     0.0000     0.0000     0.0000   180.4219   375.9813   559.6586 (98)
Space heating efficiency (main heating system 1)
                92.4000    92.4000    92.4000    92.4000    92.4000     0.0000     0.0000     0.0000     0.0000    92.4000    92.4000    92.4000 (210)
Space heating fuel (main heating system)
               596.1402   460.2512   382.0301   196.2522    66.1617     0.0000     0.0000     0.0000     0.0000   195.2618   406.9061   605.6911 (211)
Space heating efficiency (main heating system 2)
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (212)
Space heating fuel (main heating system 2)
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (213)
Space heating fuel (secondary)
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (215)


Water heating
Water heating requirement
               225.2568   199.2673   212.0514   187.5251   182.4626   165.1740   163.6691   169.8103   171.2547   190.0290   200.8773   222.9610 (64)
Efficiency of water heater                                                                                                               80.3000 (216)
(217)m          86.2199    85.9626    85.4650    84.3096    82.2980    80.3000    80.3000    80.3000    80.3000    84.2704    85.7037    86.2679 (217)
Fuel for water heating, kWh/month
               261.2586   231.8071   248.1149   222.4245   221.7096   205.6961   203.8221   211.4698   213.2687   225.4993   234.3858   258.4521 (219)
Space cooling fuel requirement
(221)m           0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (221)
Pumps and Fa     7.3041     6.5973     7.3041     7.0685     7.3041     7.0685     7.3041     7.3041     7.0685     7.3041     7.0685     7.3041 (231)
Lighting        22.6319    18.1561    16.3476    11.9770     9.2513     7.5584     8.4394    10.9698    14.2487    18.6951    21.1161    23.2609 (232)
Electricity generated by PVs (Appendix M) (negative quantity)
(233a)m        -33.9646   -47.9284   -68.9575   -77.6142   -83.7693   -78.2286   -77.2774   -72.9291   -65.2461   -54.8616   -37.3626   -29.3605 (233a)
Electricity generated by wind turbines (Appendix M) (negative quantity)
(234a)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (234a)
Electricity generated by hydro-electric generators (Appendix M) (negative quantity)
(235a)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (235a)
Electricity used or net electricity generated by micro-CHP (Appendix N) (negative if net generation)
(235c)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (235c)
Electricity generated by PVs (Appendix M) (negative quantity)
(233b)m        -19.0393   -40.0754   -79.6938  -119.7493  -158.3849  -159.1468  -157.2583  -133.1133   -97.5302   -57.3105   -25.4211   -15.0526 (233b)
Electricity generated by wind turbines (Appendix M) (negative quantity)
(234b)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (234b)
Electricity generated by hydro-electric generators (Appendix M) (negative quantity)
(235b)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (235b)
Electricity used or net electricity generated by micro-CHP (Appendix N) (negative if net generation)
(235d)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (235d)
Annual totals kWh/year
Space heating fuel - main system 1                                                                                                     2908.6944 (211)
Space heating fuel - main system 2                                                                                                        0.0000 (213)
Space heating fuel - secondary                                                                                                            0.0000 (215)
Efficiency of water heater                                                                                                               80.3000
Water heating fuel used                                                                                                                2737.9084 (219)
Space cooling fuel                                                                                                                        0.0000 (221)


Electricity for pumps and fans:
Total electricity for the above, kWh/year                                                                                                86.0000 (231)
Electricity for lighting (calculated in Appendix L)                                                                                     182.6524 (232)
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Energy saving/generation technologies (Appendices M ,N and Q)
PV generation                                                                                                                         -1789.2757 (233)
Wind generation                                                                                                                           0.0000 (234)
Hydro-electric generation (Appendix N)                                                                                                    0.0000 (235a)
Electricity generated - Micro CHP (Appendix N)                                                                                            0.0000 (235)
Appendix Q - special features
Energy saved or generated                                                                                                                -0.0000 (236)
Energy used                                                                                                                               0.0000 (237)
Total delivered energy for all uses                                                                                                    4125.9795 (238)


----------------------------------------------------------------------------------------------------
12a. Carbon dioxide emissions - Individual heating systems including micro-CHP
----------------------------------------------------------------------------------------------------
                                                                                              Energy       Emission factor             Emissions
                                                                                            kWh/year            kg CO2/kWh           kg CO2/year
Space heating - main system 1                                                              2908.6944                0.2100              610.8258 (261)
Total CO2 associated with community systems                                                                                               0.0000 (373)
Water heating (other fuel)                                                                 2737.9084                0.2100              574.9608 (264)
Space and water heating                                                                                                                1185.7866 (265)
Pumps, fans and electric keep-hot                                                            86.0000                0.1387               11.9293 (267)
Energy for lighting                                                                         182.6524                0.1443               26.3624 (268)


 Energy saving/generation technologies
PV Unit electricity used in dwelling                                                       -727.5000                0.1346              -97.8937
PV Unit electricity exported                                                              -1061.7757                0.1259             -133.6613
Total                                                                                                                                  -231.5550 (269)
Total CO2, kg/year                                                                                                                      992.5232 (272)
EPC Target Carbon Dioxide Emission Rate (TER)                                                                                            13.7100 (273)


----------------------------------------------------------------------------------------------------
13a. Primary energy - Individual heating systems including micro-CHP
----------------------------------------------------------------------------------------------------
                                                                                              Energy Primary energy factor        Primary energy
                                                                                            kWh/year            kg CO2/kWh              kWh/year
Space heating - main system 1                                                              2908.6944                1.1300             3286.8247 (275)
Total CO2 associated with community systems                                                                                               0.0000 (473)
Water heating (other fuel)                                                                 2737.9084                1.1300             3093.8365 (278)
Space and water heating                                                                                                                6380.6612 (279)
Pumps, fans and electric keep-hot                                                            86.0000                1.5128              130.1008 (281)
Energy for lighting                                                                         182.6524                1.5338              280.1583 (282)


 Energy saving/generation technologies
PV Unit electricity used in dwelling                                                       -727.5000                1.4973            -1089.2975
PV Unit electricity exported                                                              -1061.7757                0.4621             -490.6286
Total                                                                                                                                 -1579.9261 (283)
Total Primary energy kWh/year                                                                                                          5210.9942 (286)
Target Primary Energy Rate (TPER)                                                                                                        71.9800 (287)
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Plot Reference 1 Bed Flat - Be Green Issued on Date 24/04/2026


Assessment Reference 00001 Plot Type Ref


Plot Address SAP Version 10.2


SAP Rating 91 B DER 12.67 TER 15.46


Environmental 91 B % DER < TER 18.05


CO₂ Emissions (t/year) 0.54 DFEE 35.50 TFEE 42.47


Compliance Check See BREL % DFEE < TFEE 16.40


% DPER < TPER 18.11 DPER 66.77 TPER 81.54


Assessor Details Mr. Stephen Lloyd Assessor ID N350-0001


Client Miller Homes, Miller Homes


            


----------------------------------------------------------------------------------------------------


----------------------------------------------------------------------------------------------------
SAP 10 WORKSHEET FOR New Build (As Designed)   (Version 10.2, February 2022)
CALCULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE
----------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------


----------------------------------------------------------------------------------------------------
1. Overall dwelling characteristics
----------------------------------------------------------------------------------------------------
                                                                                                Area         Storey height                Volume
Main dwelling                                                                                   (m2)                   (m)                  (m3)
       Ground floor                                                                          52.0000 (1b)    x      2.9000 (2b)    =    150.8000 (1b) - (3b)
Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)...(1n)               52.0000                                                                     (4)
Dwelling volume                                                                                    (3a)+(3b)+(3c)+(3d)+(3e)...(3n) =    150.8000 (5)


----------------------------------------------------------------------------------------------------
2. Ventilation rate
----------------------------------------------------------------------------------------------------
                                                                                                                                     m3 per hour
                                                                                                                                                
Number of open chimneys                                                                                                     0 * 80 =      0.0000 (6a)
Number of open flues                                                                                                        0 * 20 =      0.0000 (6b)
Number of chimneys / flues attached to closed fire                                                                          0 * 10 =      0.0000 (6c)
Number of flues attached to solid fuel boiler                                                                               0 * 20 =      0.0000 (6d)
Number of flues attached to other heater                                                                                    0 * 35 =      0.0000 (6e)
Number of blocked chimneys                                                                                                  0 * 20 =      0.0000 (6f)
Number of intermittent extract fans                                                                                         0 * 10 =      0.0000 (7a)
Number of passive vents                                                                                                     0 * 10 =      0.0000 (7b)
Number of flueless gas fires                                                                                                0 * 40 =      0.0000 (7c)


                                                                                                                            Air changes per hour
Infiltration due to chimneys, flues and fans   = (6a)+(6b)+(6c)+(6d)+(6e)+(6f)+(6g)+(7a)+(7b)+(7c) =                 0.0000 / (5) =       0.0000 (8)
Pressure test                                                                                                                                Yes
Pressure Test Method                                                                                                                 Blower Door
Measured/design AP50                                                                                                                      4.0000 (17)
Infiltration rate                                                                                                                         0.2000 (18)
Number of sides sheltered                                                                                                                      1 (19)


Shelter factor                                                                                       (20) =  1  -  [0.075 x (19)]  =      0.9250 (20)
Infiltration rate adjusted to include shelter factor                                                           (21) = (18) x (20)  =      0.1850 (21)


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
Wind speed       5.1000     5.0000     4.9000     4.4000     4.3000     3.8000     3.8000     3.7000     4.0000     4.3000     4.5000     4.7000 (22)
Wind factor      1.2750     1.2500     1.2250     1.1000     1.0750     0.9500     0.9500     0.9250     1.0000     1.0750     1.1250     1.1750 (22a)
Adj infilt rate
                 0.2359     0.2313     0.2266     0.2035     0.1989     0.1758     0.1758     0.1711     0.1850     0.1989     0.2081     0.2174 (22b)
 Mechanical extract ventilation - decentralised
If mechanical ventilation                                                                                                                 0.5000 (23a)
If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)), otherwise (23b) = (23a)                                   0.5000 (23b)


Effective ac     0.5000     0.5000     0.5000     0.5000     0.5000     0.5000     0.5000     0.5000     0.5000     0.5000     0.5000     0.5000 (25)


----------------------------------------------------------------------------------------------------
3. Heat losses and heat loss parameter
----------------------------------------------------------------------------------------------------
Element                                          Gross       Openings        NetArea        U-value          A x U        K-value          A x K
Main dwelling                                       m2             m2             m2          W/m2K            W/K         kJ/m2K           kJ/K
        Window                                                                7.4000         1.1450         8.4733                               (27)
        Heatloss Floor 1                                                     52.0000         0.1300         6.7600       110.0000      5720.0000 (28a)
        External Wall                          74.0000         7.4000        66.6000         0.1800        11.9880       190.0000     12654.0000 (29a)
Total net area of external elements Aum(A, m2)                              126.0000                                                             (31)
Fabric heat loss, W/K = Sum (A x U)                                               (26)...(30) + (32) =     27.2213                               (33)
Main dwelling                 
        Party Wall                                                           21.0000         0.0000         0.0000        45.0000       945.0000 (32)
        Party Ceiling 1                                                      52.0000                                      20.0000      1040.0000 (32b)


Heat capacity Cm = Sum(A x k)                                                                   (28)...(30) + (32) + (32a)...(32e) =  20359.0000 (34)
Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K                                                                                       391.5192 (35)
Thermal bridges (User defined value 0.000 * total exposed area)                                                                           0.0000 (36)
Point Thermal bridges                                                                                                        (36a) =      0.0000
Total fabric heat loss                                                                                         (33) + (36) + (36a) =     27.2213 (37)


Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
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                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
(38)m           24.8820    24.8820    24.8820    24.8820    24.8820    24.8820    24.8820    24.8820    24.8820    24.8820    24.8820    24.8820 (38)
Heat transfer coeff
                52.1033    52.1033    52.1033    52.1033    52.1033    52.1033    52.1033    52.1033    52.1033    52.1033    52.1033    52.1033 (39)
Average = Sum(39)m / 12 =                                                                                                                52.1033


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
HLP              1.0020     1.0020     1.0020     1.0020     1.0020     1.0020     1.0020     1.0020     1.0020     1.0020     1.0020     1.0020 (40)
HLP (average)                                                                                                                             1.0020
Days in mont         31         28         31         30         31         30         31         31         30         31         30         31


----------------------------------------------------------------------------------------------------
4. Water heating energy requirements (kWh/year)
----------------------------------------------------------------------------------------------------
Assumed occupancy                                                                                                                         1.7491 (42)
Hot water usage for mixer showers
                60.2389    59.3336    58.0144    55.4905    53.6278    51.5507    50.3700    51.6792    53.1143    55.3445    57.9227    60.0081 (42a)
Hot water usage for baths
                23.1496    22.8058    22.3217    21.4290    20.7606    20.0194    19.6190    20.0998    20.6232    21.4163    22.3274    23.0714 (42b)
Hot water usage for other uses
                32.5422    31.3589    30.1755    28.9922    27.8088    26.6255    26.6255    27.8088    28.9922    30.1755    31.3589    32.5422 (42c)
Average daily hot water use (litres/day)                                                                                                106.5854 (43)


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
Daily hot water use
               115.9307   113.4983   110.5116   105.9116   102.1972    98.1955    96.6145    99.5878   102.7297   106.9364   111.6090   115.6217 (44)
Energy conte   183.6059   161.6201   169.8523   144.9877   137.5771   120.7428   116.8468   123.3104   126.6760   145.1117   159.0075   181.0356 (45)
Energy content (annual)                                                                                           Total = Sum(45)m =   1770.3739
Distribution loss  (46)m = 0.15 x (45)m
                27.5409    24.2430    25.4778    21.7482    20.6366    18.1114    17.5270    18.4966    19.0014    21.7668    23.8511    27.1553 (46)
Water storage loss (or HIU loss):
Total storage loss
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (56)
If cylinder contains dedicated solar storage
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (57)
Primary loss     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (59)
Combi loss       3.4133     3.0745     3.3858     3.2378     3.3212     3.1849     3.2718     3.2917     3.2012     3.3363     3.2658     3.4081 (61)
Total heat required for water heating calculated for each month
               187.0192   164.6946   173.2380   148.2255   140.8983   123.9277   120.1187   126.6021   129.8771   148.4480   162.2733   184.4437 (62)
WWHRS            0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (63a)
PV diverter     -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000 (63b)
Solar input      0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (63c)
FGHRS            0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (63d) 
Output from w/h
               187.0192   164.6946   173.2380   148.2255   140.8983   123.9277   120.1187   126.6021   129.8771   148.4480   162.2733   184.4437 (64)
                                                                                              Total per year (kWh/year) = Sum(64)m =   1809.7663 (64)
12Total per year (kWh/year)                                                                                                                 1810 (64)
Electric shower(s)
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (64a)
                                                      Total Energy used by instantaneous electric shower(s) (kWh/year) = Sum(64a)m =      0.0000 (64a)
Heat gains from water heating, kWh/month
                61.9023    54.5073    57.3223    49.0179    46.5747    40.9432    39.6695    41.8236    42.9200    49.0837    53.6864    61.0464 (65)


----------------------------------------------------------------------------------------------------
5. Internal gains (see Table 5 and 5a)
----------------------------------------------------------------------------------------------------
Metabolic gains (Table 5), Watts
                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
(66)m           87.4535    87.4535    87.4535    87.4535    87.4535    87.4535    87.4535    87.4535    87.4535    87.4535    87.4535    87.4535 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
                85.0270    94.1371    85.0270    87.8613    85.0270    87.8613    85.0270    85.0270    87.8613    85.0270    87.8613    85.0270 (67)
Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
               152.4259   154.0076   150.0218   141.5364   130.8251   120.7580   114.0326   112.4509   116.4367   124.9221   135.6334   145.7005 (68)
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
                31.7454    31.7454    31.7454    31.7454    31.7454    31.7454    31.7454    31.7454    31.7454    31.7454    31.7454    31.7454 (69)
Pumps, fans      3.0000     3.0000     3.0000     3.0000     3.0000     0.0000     0.0000     0.0000     0.0000     3.0000     3.0000     3.0000 (70)
Losses e.g. evaporation (negative values) (Table 5)
               -69.9628   -69.9628   -69.9628   -69.9628   -69.9628   -69.9628   -69.9628   -69.9628   -69.9628   -69.9628   -69.9628   -69.9628 (71)
Water heating gains (Table 5)
                83.2020    81.1121    77.0461    68.0804    62.6004    56.8656    53.3193    56.2146    59.6112    65.9727    74.5645    82.0516 (72)
Total internal gains
               372.8910   381.4928   364.3310   349.7141   330.6886   314.7209   301.6150   302.9286   313.1452   328.1579   350.2952   365.0152 (73)


----------------------------------------------------------------------------------------------------
6. Solar gains
----------------------------------------------------------------------------------------------------


[Jan]                                        Area         Solar flux                  g                 FF             Access              Gains
                                               m2           Table 6a      Specific data      Specific data             factor                  W
                                                                W/m2        or Table 6b        or Table 6c           Table 6d                   
----------------------------------------------------------------------------------------------------
Northeast                                  1.4000            11.2829             0.4500             0.6000             0.7700             2.9556 (75)
Southwest                                  6.0000            36.7938             0.4500             0.6000             0.7700            41.3070 (79)
----------------------------------------------------------------------------------------------------


Solar gains     44.2626    76.3773   107.1104   137.0858   157.5370   158.1526   151.7457   136.2199   117.4491    85.1163    53.1951    37.7639 (83)
Total gains    417.1536   457.8701   471.4414   486.7999   488.2256   472.8736   453.3607   439.1485   430.5943   413.2742   403.4904   402.7790 (84)


----------------------------------------------------------------------------------------------------
7. Mean internal temperature (heating season)
----------------------------------------------------------------------------------------------------
Temperature during heating periods in the living area from Table 9, Th1 (C)                                                              21.0000 (85)
Utilisation factor for gains for living area, ni1,m (see Table 9a)
                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
tau            108.5398   108.5398   108.5398   108.5398   108.5398   108.5398   108.5398   108.5398   108.5398   108.5398   108.5398   108.5398
alpha            8.2360     8.2360     8.2360     8.2360     8.2360     8.2360     8.2360     8.2360     8.2360     8.2360     8.2360     8.2360
util living area
                 0.9988     0.9969     0.9922     0.9702     0.8883     0.6930     0.5048     0.5441     0.7965     0.9722     0.9964     0.9991 (86)


MIT             20.3419    20.4450    20.5824    20.7705    20.9262    20.9916    20.9994    20.9989    20.9760    20.7967    20.5324    20.3137 (87)
Th 2            20.0817    20.0817    20.0817    20.0817    20.0817    20.0817    20.0817    20.0817    20.0817    20.0817    20.0817    20.0817 (88)
util rest of house
                 0.9982     0.9953     0.9879     0.9538     0.8359     0.6002     0.4000     0.4365     0.7091     0.9535     0.9942     0.9986 (89)
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MIT 2           19.3258    19.4573    19.6312    19.8614    20.0284    20.0783    20.0816    20.0815    20.0699    19.8955    19.5692    19.2898 (90)
Living area fraction                                                                                       fLA = Living area / (4) =      0.4712 (91)
MIT             19.8046    19.9227    20.0794    20.2897    20.4514    20.5086    20.5140    20.5137    20.4968    20.3201    20.0230    19.7722 (92)
Temperature adjustment                                                                                                                   -0.1500
adjusted MIT    19.6546    19.7727    19.9294    20.1397    20.3014    20.3586    20.3640    20.3637    20.3468    20.1701    19.8730    19.6222 (93)


----------------------------------------------------------------------------------------------------
8. Space heating requirement 
----------------------------------------------------------------------------------------------------


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
Utilisation      0.9978     0.9946     0.9870     0.9550     0.8499     0.6290     0.4323     0.4698     0.7360     0.9557     0.9935     0.9983 (94)
Useful gains   416.2158   455.3929   465.3318   464.9005   414.9190   297.4167   196.0052   206.3037   316.9058   394.9730   400.8877   402.0977 (95)
Ext temp.        4.3000     4.9000     6.5000     8.9000    11.7000    14.6000    16.6000    16.4000    14.1000    10.6000     7.1000     4.2000 (96)
Heat loss rate W
               800.0235   774.9156   699.7155   585.6247   448.1615   300.0440   196.1173   206.5230   325.4786   498.6343   665.5158   803.5476 (97)
Space heating kWh
               285.5529   214.7193   174.3815    86.9214    24.7324     0.0000     0.0000     0.0000     0.0000    77.1240   190.5322   298.6787 (98a)
Space heating requirement - total per year (kWh/year)                                                                                  1352.6425
Solar heating kWh
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (98b)
Solar heating contribution - total per year (kWh/year)                                                                                    0.0000
Space heating kWh
               285.5529   214.7193   174.3815    86.9214    24.7324     0.0000     0.0000     0.0000     0.0000    77.1240   190.5322   298.6787 (98c)
Space heating requirement after solar contribution - total per year (kWh/year)                                                         1352.6425
Space heating per m2                                                                                                   (98c) / (4) =     26.0124 (99)


----------------------------------------------------------------------------------------------------
9a. Energy requirements - Individual heating systems, including micro-CHP
----------------------------------------------------------------------------------------------------
Fraction of space heat from secondary/supplementary system (Table 11)                                                                     0.0000 (201)
Fraction of space heat from main system(s)                                                                                                1.0000 (202)
Efficiency of main space heating system 1 (in %)                                                                                         89.0000 (206)
Efficiency of main space heating system 2 (in %)                                                                                          0.0000 (207)
Efficiency of secondary/supplementary heating system, %                                                                                   0.0000 (208)


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
Space heating requirement
               285.5529   214.7193   174.3815    86.9214    24.7324     0.0000     0.0000     0.0000     0.0000    77.1240   190.5322   298.6787 (98)
Space heating efficiency (main heating system 1)
                89.0000    89.0000    89.0000    89.0000    89.0000     0.0000     0.0000     0.0000     0.0000    89.0000    89.0000    89.0000 (210)
Space heating fuel (main heating system)
               320.8460   241.2576   195.9343    97.6645    27.7892     0.0000     0.0000     0.0000     0.0000    86.6562   214.0812   335.5941 (211)
Space heating efficiency (main heating system 2)
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (212)
Space heating fuel (main heating system 2)
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (213)
Space heating fuel (secondary)
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (215)


Water heating
Water heating requirement
               187.0192   164.6946   173.2380   148.2255   140.8983   123.9277   120.1187   126.6021   129.8771   148.4480   162.2733   184.4437 (64)
Efficiency of water heater                                                                                                               87.3000 (216)
(217)m          88.3194    88.2540    88.1446    87.9208    87.5497    87.3000    87.3000    87.3000    87.3000    87.8739    88.2099    88.3432 (217)
Fuel for water heating, kWh/month
               211.7533   186.6143   196.5385   168.5898   160.9352   141.9562   137.5930   145.0196   148.7710   168.9330   183.9626   208.7808 (219)
Space cooling fuel requirement
(221)m           0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (221)
Pumps and Fa     7.3041     6.5973     7.3041     7.0685     7.3041     7.0685     7.3041     7.3041     7.0685     7.3041     7.0685     7.3041 (231)
Lighting        16.4392    13.1881    11.8744     8.6997     6.7199     5.4902     6.1301     7.9682    10.3499    13.5796    15.3381    16.8961 (232)
Electricity generated by PVs (Appendix M) (negative quantity)
(233a)m        -18.1232   -27.0980   -41.4164   -49.1368   -54.8480   -51.8713   -51.1843   -47.3473   -40.7074   -32.0791   -20.4037   -15.4474 (233a)
Electricity generated by wind turbines (Appendix M) (negative quantity)
(234a)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (234a)
Electricity generated by hydro-electric generators (Appendix M) (negative quantity)
(235a)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (235a)
Electricity used or net electricity generated by micro-CHP (Appendix N) (negative if net generation)
(235c)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (235c)
Electricity generated by PVs (Appendix M) (negative quantity)
(233b)m         -7.6644   -17.1098   -36.4886   -58.2356   -79.7627   -81.1237   -79.7892   -65.8955   -46.0020   -25.1950   -10.4282    -5.9612 (233b)
Electricity generated by wind turbines (Appendix M) (negative quantity)
(234b)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (234b)
Electricity generated by hydro-electric generators (Appendix M) (negative quantity)
(235b)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (235b)
Electricity used or net electricity generated by micro-CHP (Appendix N) (negative if net generation)
(235d)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (235d)
Annual totals kWh/year
Space heating fuel - main system 1                                                                                                     1519.8230 (211)
Space heating fuel - main system 2                                                                                                        0.0000 (213)
Space heating fuel - secondary                                                                                                            0.0000 (215)
Efficiency of water heater                                                                                                               87.3000
Water heating fuel used                                                                                                                2059.4473 (219)
Space cooling fuel                                                                                                                        0.0000 (221)


Electricity for pumps and fans:
   central heating pump                                                                                                                  41.0000 (230c)
   main heating flue fan                                                                                                                 45.0000 (230e)
Total electricity for the above, kWh/year                                                                                                86.0000 (231)
Electricity for lighting (calculated in Appendix L)                                                                                     132.6737 (232)


Energy saving/generation technologies (Appendices M ,N and Q)
PV generation                                                                                                                          -963.3188 (233)
Wind generation                                                                                                                           0.0000 (234)
Hydro-electric generation (Appendix N)                                                                                                    0.0000 (235a)
Electricity generated - Micro CHP (Appendix N)                                                                                            0.0000 (235)
Appendix Q - special features
Energy saved or generated                                                                                                                -0.0000 (236)
Energy used                                                                                                                               0.0000 (237)
Total delivered energy for all uses                                                                                                    2834.6252 (238)


----------------------------------------------------------------------------------------------------
12a. Carbon dioxide emissions - Individual heating systems including micro-CHP
----------------------------------------------------------------------------------------------------
                                                                                              Energy       Emission factor             Emissions
                                                                                            kWh/year            kg CO2/kWh           kg CO2/year
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Space heating - main system 1                                                              1519.8230                0.2100              319.1628 (261)
Total CO2 associated with community systems                                                                                               0.0000 (373)
Water heating (other fuel)                                                                 2059.4473                0.2100              432.4839 (264)
Space and water heating                                                                                                                 751.6468 (265)
Pumps, fans and electric keep-hot                                                            86.0000                0.1387               11.9293 (267)
Energy for lighting                                                                         132.6737                0.1443               19.1489 (268)


 Energy saving/generation technologies
PV Unit electricity used in dwelling                                                       -449.6629                0.1335              -60.0298
PV Unit electricity exported                                                               -513.6559                0.1244              -63.8799
Total                                                                                                                                  -123.9097 (269)
Total CO2, kg/year                                                                                                                      658.8152 (272)
EPC Dwelling Carbon Dioxide Emission Rate (DER)                                                                                          12.6700 (273)


----------------------------------------------------------------------------------------------------
13a. Primary energy - Individual heating systems including micro-CHP
----------------------------------------------------------------------------------------------------
                                                                                              Energy Primary energy factor        Primary energy
                                                                                            kWh/year            kg CO2/kWh              kWh/year
Space heating - main system 1                                                              1519.8230                1.1300             1717.4000 (275)
Total CO2 associated with community systems                                                                                               0.0000 (473)
Water heating (other fuel)                                                                 2059.4473                1.1300             2327.1755 (278)
Space and water heating                                                                                                                4044.5754 (279)
Pumps, fans and electric keep-hot                                                            86.0000                1.5128              130.1008 (281)
Energy for lighting                                                                         132.6737                1.5338              203.4993 (282)


 Energy saving/generation technologies
PV Unit electricity used in dwelling                                                       -449.6629                1.4933             -671.4964
PV Unit electricity exported                                                               -513.6559                0.4564             -234.4481
Total                                                                                                                                  -905.9445 (283)
Total Primary energy kWh/year                                                                                                          3472.2311 (286)
Dwelling Primary energy Rate (DPER)                                                                                                      66.7700 (287)


----------------------------------------------------------------------------------------------------


----------------------------------------------------------------------------------------------------
SAP 10 WORKSHEET FOR New Build (As Designed)   (Version 10.2, February 2022)
CALCULATION OF TARGET EMISSIONS
----------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------


----------------------------------------------------------------------------------------------------
1. Overall dwelling characteristics
----------------------------------------------------------------------------------------------------
                                                                                                Area         Storey height                Volume
Main dwelling                                                                                   (m2)                   (m)                  (m3)
       Ground floor                                                                          52.0000 (1b)    x      2.9000 (2b)    =    150.8000 (1b) - (3b)
Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)...(1n)               52.0000                                                                     (4)
Dwelling volume                                                                                    (3a)+(3b)+(3c)+(3d)+(3e)...(3n) =    150.8000 (5)


----------------------------------------------------------------------------------------------------
2. Ventilation rate
----------------------------------------------------------------------------------------------------
                                                                                                                                     m3 per hour
                                                                                                                                                
Number of open chimneys                                                                                                     0 * 80 =      0.0000 (6a)
Number of open flues                                                                                                        0 * 20 =      0.0000 (6b)
Number of chimneys / flues attached to closed fire                                                                          0 * 10 =      0.0000 (6c)
Number of flues attached to solid fuel boiler                                                                               0 * 20 =      0.0000 (6d)
Number of flues attached to other heater                                                                                    0 * 35 =      0.0000 (6e)
Number of blocked chimneys                                                                                                  0 * 20 =      0.0000 (6f)
Number of intermittent extract fans                                                                                         2 * 10 =     20.0000 (7a)
Number of passive vents                                                                                                     0 * 10 =      0.0000 (7b)
Number of flueless gas fires                                                                                                0 * 40 =      0.0000 (7c)


                                                                                                                            Air changes per hour
Infiltration due to chimneys, flues and fans   = (6a)+(6b)+(6c)+(6d)+(6e)+(6f)+(6g)+(7a)+(7b)+(7c) =                20.0000 / (5) =       0.1326 (8)
Pressure test                                                                                                                                Yes
Pressure Test Method                                                                                                                 Blower Door
Measured/design AP50                                                                                                                      5.0000 (17)
Infiltration rate                                                                                                                         0.3826 (18)
Number of sides sheltered                                                                                                                      1 (19)


Shelter factor                                                                                       (20) =  1  -  [0.075 x (19)]  =      0.9250 (20)
Infiltration rate adjusted to include shelter factor                                                           (21) = (18) x (20)  =      0.3539 (21)


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
Wind speed       5.1000     5.0000     4.9000     4.4000     4.3000     3.8000     3.8000     3.7000     4.0000     4.3000     4.5000     4.7000 (22)
Wind factor      1.2750     1.2500     1.2250     1.1000     1.0750     0.9500     0.9500     0.9250     1.0000     1.0750     1.1250     1.1750 (22a)
Adj infilt rate
                 0.4513     0.4424     0.4336     0.3893     0.3805     0.3362     0.3362     0.3274     0.3539     0.3805     0.3982     0.4159 (22b)
Effective ac     0.6018     0.5979     0.5940     0.5758     0.5724     0.5565     0.5565     0.5536     0.5626     0.5724     0.5793     0.5865 (25)


----------------------------------------------------------------------------------------------------
3. Heat losses and heat loss parameter
----------------------------------------------------------------------------------------------------
Element                                          Gross       Openings        NetArea        U-value          A x U        K-value          A x K
Main dwelling                                       m2             m2             m2          W/m2K            W/K         kJ/m2K           kJ/K
        TER Opening Type                                                      7.4000         1.1450         8.4733                               (27)
        Heatloss Floor 1                                                     52.0000         0.1300         6.7600                               (28a)
        External Wall                          74.0000         7.4000        66.6000         0.1800        11.9880                               (29a)
Total net area of external elements Aum(A, m2)                              126.0000                                                             (31)
Fabric heat loss, W/K = Sum (A x U)                                               (26)...(30) + (32) =     27.2213                               (33)
Main dwelling                 
        Party Wall                                                           21.0000         0.0000         0.0000                               (32)


Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K                                                                                       391.5192 (35)
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List of Thermal Bridges
K1 Element                                                                                  Length      Psi-value          Total               
E2 Other lintels (including other steel lintels)                                            4.0000         0.0500         0.2000               
E4 Jamb                                                                                    17.6000         0.0500         0.8800               
E3 Sill                                                                                     4.0000         0.0500         0.2000               
E5 Ground floor (normal)                                                                   25.2000         0.1600         4.0320               
E17 Corner (inverted – internal area greater than external area)                            5.9000        -0.0900        -0.5310               
E18 Party wall between dwellings                                                            5.9000         0.0600         0.3540               
E16 Corner (normal)                                                                         5.9000         0.0900         0.5310               
P1 Party wall - Ground floor                                                                7.2000         0.0800         0.5760               
P3 Party wall - Intermediate floor between dwellings (in blocks of flats)                   7.2000         0.0000         0.0000               
E7 Party floor between dwellings (in blocks of flats)                                      25.2000         0.0700         1.7640               


Thermal bridges (Sum(L x Psi) calculated using Appendix K)                                                                                8.0060 (36)
Point Thermal bridges                                                                                                        (36a) =      0.0000
Total fabric heat loss                                                                                         (33) + (36) + (36a) =     35.2273 (37)


Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
(38)m           29.9489    29.7521    29.5592    28.6534    28.4839    27.6950    27.6950    27.5489    27.9989    28.4839    28.8268    29.1852 (38)
Heat transfer coeff
                65.1761    64.9794    64.7865    63.8807    63.7112    62.9223    62.9223    62.7761    63.2261    63.7112    64.0541    64.4125 (39)
Average = Sum(39)m / 12 =                                                                                                                63.8799


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
HLP              1.2534     1.2496     1.2459     1.2285     1.2252     1.2100     1.2100     1.2072     1.2159     1.2252     1.2318     1.2387 (40)
HLP (average)                                                                                                                             1.2285
Days in mont         31         28         31         30         31         30         31         31         30         31         30         31


----------------------------------------------------------------------------------------------------
4. Water heating energy requirements (kWh/year)
----------------------------------------------------------------------------------------------------
Assumed occupancy                                                                                                                         1.7491 (42)
Hot water usage for mixer showers
                53.5457    52.7410    51.5684    49.3249    47.6692    45.8228    44.7733    45.9370    47.2127    49.1951    51.4869    53.3405 (42a)
Hot water usage for baths
                23.1496    22.8058    22.3217    21.4290    20.7606    20.0194    19.6190    20.0998    20.6232    21.4163    22.3274    23.0714 (42b)
Hot water usage for other uses
                32.5422    31.3589    30.1755    28.9922    27.8088    26.6255    26.6255    27.8088    28.9922    30.1755    31.3589    32.5422 (42c)
Average daily hot water use (litres/day)                                                                                                100.4145 (43)


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
Daily hot water use
               109.2375   106.9057   104.0656    99.7460    96.2386    92.4676    91.0178    93.8456    96.8281   100.7870   105.1731   108.9541 (44)
Energy conte   173.0055   152.2323   159.9449   136.5473   129.5556   113.6997   110.0781   116.2005   119.3987   136.7670   149.8384   170.5958 (45)
Energy content (annual)                                                                                           Total = Sum(45)m =   1667.8640
Distribution loss  (46)m = 0.15 x (45)m
                25.9508    22.8348    23.9917    20.4821    19.4333    17.0550    16.5117    17.4301    17.9098    20.5151    22.4758    25.5894 (46)
Water storage loss (or HIU loss):
Total storage loss
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (56)
If cylinder contains dedicated solar storage
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (57)
Primary loss     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (59)
Combi loss      50.9589    46.0274    50.9589    49.1898    49.0421    45.6005    46.3817    47.8227    47.7508    50.9589    49.3151    50.9589 (61)
Total heat required for water heating calculated for each month
               223.9644   198.2597   210.9038   185.7371   178.5977   159.3002   156.4598   164.0232   167.1496   187.7259   199.1535   221.5547 (62)
WWHRS          -24.4788   -21.6493   -22.6699   -18.7716   -17.4944   -14.9701   -14.0321   -14.9217   -15.4886   -18.2594   -20.6857   -24.0255 (63a)
PV diverter     -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000 (63b)
Solar input      0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (63c)
FGHRS            0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (63d) 
Output from w/h
               199.4856   176.6104   188.2340   166.9656   161.1033   144.3301   142.4277   149.1015   151.6609   169.4665   178.4678   197.5292 (64)
                                                                                              Total per year (kWh/year) = Sum(64)m =   2025.3825 (64)
12Total per year (kWh/year)                                                                                                                 2025 (64)
Electric shower(s)
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (64a)
                                                      Total Energy used by instantaneous electric shower(s) (kWh/year) = Sum(64a)m =      0.0000 (64a)
Heat gains from water heating, kWh/month
                70.2641    62.1241    65.9214    57.6994    55.3378    49.2053    48.1964    50.5923    51.6378    58.2148    62.1500    69.4628 (65)


----------------------------------------------------------------------------------------------------
5. Internal gains (see Table 5 and 5a)
----------------------------------------------------------------------------------------------------
Metabolic gains (Table 5), Watts
                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
(66)m           87.4535    87.4535    87.4535    87.4535    87.4535    87.4535    87.4535    87.4535    87.4535    87.4535    87.4535    87.4535 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
                82.1877    90.9935    82.1877    84.9273    82.1877    84.9273    82.1877    82.1877    84.9273    82.1877    84.9273    82.1877 (67)
Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
               152.4259   154.0076   150.0218   141.5364   130.8251   120.7580   114.0326   112.4509   116.4367   124.9221   135.6334   145.7005 (68)
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
                31.7454    31.7454    31.7454    31.7454    31.7454    31.7454    31.7454    31.7454    31.7454    31.7454    31.7454    31.7454 (69)
Pumps, fans      3.0000     3.0000     3.0000     3.0000     3.0000     0.0000     0.0000     0.0000     0.0000     3.0000     3.0000     3.0000 (70)
Losses e.g. evaporation (negative values) (Table 5)
               -69.9628   -69.9628   -69.9628   -69.9628   -69.9628   -69.9628   -69.9628   -69.9628   -69.9628   -69.9628   -69.9628   -69.9628 (71)
Water heating gains (Table 5)
                94.4410    92.4465    88.6041    80.1381    74.3787    68.3407    64.7801    68.0005    71.7191    78.2456    86.3195    93.3640 (72)
Total internal gains
               381.2906   389.6838   373.0496   358.8379   339.6276   323.2621   310.2365   311.8751   322.3192   337.5915   359.1163   373.4883 (73)


----------------------------------------------------------------------------------------------------
6. Solar gains
----------------------------------------------------------------------------------------------------


[Jan]                                        Area         Solar flux                  g                 FF             Access              Gains
                                               m2           Table 6a      Specific data      Specific data             factor                  W
                                                                W/m2        or Table 6b        or Table 6c           Table 6d                   
----------------------------------------------------------------------------------------------------
Northeast                                  1.4000            11.2829             0.6300             0.7000             0.7700             4.8275 (75)
Southwest                                  6.0000            36.7938             0.6300             0.7000             0.7700            67.4680 (79)
----------------------------------------------------------------------------------------------------


Solar gains     72.2955   124.7496   174.9470   223.9068   257.3105   258.3160   247.8514   222.4925   191.8335   139.0232    86.8854    61.6810 (83)
Total gains    453.5862   514.4333   547.9966   582.7447   596.9381   581.5780   558.0878   534.3676   514.1527   476.6147   446.0017   435.1692 (84)
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----------------------------------------------------------------------------------------------------
7. Mean internal temperature (heating season)
----------------------------------------------------------------------------------------------------
Temperature during heating periods in the living area from Table 9, Th1 (C)                                                              21.0000 (85)
Utilisation factor for gains for living area, ni1,m (see Table 9a)
                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
tau             86.7692    87.0319    87.2910    88.5288    88.7643    89.8772    89.8772    90.0864    89.4452    88.7643    88.2891    87.7978
alpha            6.7846     6.8021     6.8194     6.9019     6.9176     6.9918     6.9918     7.0058     6.9630     6.9176     6.8859     6.8532
util living area
                 0.9985     0.9959     0.9893     0.9608     0.8704     0.6752     0.4942     0.5370     0.7924     0.9690     0.9957     0.9988 (86)


MIT             20.1065    20.2491    20.4410    20.6995    20.8971    20.9858    20.9985    20.9975    20.9592    20.7168    20.3709    20.0881 (87)
Th 2            19.8775    19.8805    19.8835    19.8973    19.8999    19.9120    19.9120    19.9142    19.9073    19.8999    19.8946    19.8892 (88)
util rest of house
                 0.9977     0.9938     0.9834     0.9392     0.8086     0.5696     0.3732     0.4123     0.6931     0.9472     0.9930     0.9982 (89)
MIT 2           18.8623    19.0464    19.2909    19.6164    19.8279    19.9065    19.9117    19.9137    19.8877    19.6445    19.2133    18.8478 (90)
Living area fraction                                                                                       fLA = Living area / (4) =      0.4712 (91)
MIT             19.4485    19.6131    19.8328    20.1267    20.3317    20.4151    20.4238    20.4243    20.3926    20.1497    19.7587    19.4322 (92)
Temperature adjustment                                                                                                                    0.0000
adjusted MIT    19.4485    19.6131    19.8328    20.1267    20.3317    20.4151    20.4238    20.4243    20.3926    20.1497    19.7587    19.4322 (93)


----------------------------------------------------------------------------------------------------
8. Space heating requirement 
----------------------------------------------------------------------------------------------------


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
Utilisation      0.9972     0.9931     0.9831     0.9445     0.8351     0.6198     0.4304     0.4715     0.7401     0.9532     0.9926     0.9979 (94)
Useful gains   452.3310   510.8969   538.7364   550.3996   498.5253   360.4481   240.2189   251.9308   380.5124   454.3176   442.6993   434.2464 (95)
Ext temp.        4.3000     4.9000     6.5000     8.9000    11.7000    14.6000    16.6000    16.4000    14.1000    10.6000     7.1000     4.2000 (96)
Heat loss rate W
               987.3215   956.0451   863.7839   717.1710   549.9337   365.8969   240.6009   252.6326   397.8552   608.4227   810.8434   981.1430 (97)
Space heating kWh
               398.0330   299.1396   241.8354   120.0754    38.2479     0.0000     0.0000     0.0000     0.0000   114.6542   265.0638   406.8911 (98a)
Space heating requirement - total per year (kWh/year)                                                                                  1883.9404
Solar heating kWh
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (98b)
Solar heating contribution - total per year (kWh/year)                                                                                    0.0000
Space heating kWh
               398.0330   299.1396   241.8354   120.0754    38.2479     0.0000     0.0000     0.0000     0.0000   114.6542   265.0638   406.8911 (98c)
Space heating requirement after solar contribution - total per year (kWh/year)                                                         1883.9404
Space heating per m2                                                                                                   (98c) / (4) =     36.2296 (99)


----------------------------------------------------------------------------------------------------
9a. Energy requirements - Individual heating systems, including micro-CHP
----------------------------------------------------------------------------------------------------
Fraction of space heat from secondary/supplementary system (Table 11)                                                                     0.0000 (201)
Fraction of space heat from main system(s)                                                                                                1.0000 (202)
Efficiency of main space heating system 1 (in %)                                                                                         92.4000 (206)
Efficiency of main space heating system 2 (in %)                                                                                          0.0000 (207)
Efficiency of secondary/supplementary heating system, %                                                                                   0.0000 (208)


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
Space heating requirement
               398.0330   299.1396   241.8354   120.0754    38.2479     0.0000     0.0000     0.0000     0.0000   114.6542   265.0638   406.8911 (98)
Space heating efficiency (main heating system 1)
                92.4000    92.4000    92.4000    92.4000    92.4000     0.0000     0.0000     0.0000     0.0000    92.4000    92.4000    92.4000 (210)
Space heating fuel (main heating system)
               430.7716   323.7442   261.7266   129.9517    41.3938     0.0000     0.0000     0.0000     0.0000   124.0846   286.8655   440.3584 (211)
Space heating efficiency (main heating system 2)
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (212)
Space heating fuel (main heating system 2)
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (213)
Space heating fuel (secondary)
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (215)


Water heating
Water heating requirement
               199.4856   176.6104   188.2340   166.9656   161.1033   144.3301   142.4277   149.1015   151.6609   169.4665   178.4678   197.5292 (64)
Efficiency of water heater                                                                                                               80.3000 (216)
(217)m          85.8311    85.5007    84.9194    83.6866    81.8186    80.3000    80.3000    80.3000    80.3000    83.5621    85.2272    85.8937 (217)
Fuel for water heating, kWh/month
               232.4165   206.5602   221.6619   199.5129   196.9031   179.7386   177.3695   185.6805   188.8679   202.8031   209.4024   229.9694 (219)
Space cooling fuel requirement
(221)m           0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (221)
Pumps and Fa     7.3041     6.5973     7.3041     7.0685     7.3041     7.0685     7.3041     7.3041     7.0685     7.3041     7.0685     7.3041 (231)
Lighting        17.0770    13.6998    12.3351     9.0373     6.9806     5.7032     6.3680     8.2773    10.7514    14.1065    15.9332    17.5516 (232)
Electricity generated by PVs (Appendix M) (negative quantity)
(233a)m        -24.7716   -35.1521   -50.8710   -57.6284   -62.5505   -58.5839   -57.9152   -54.5072   -48.5039   -40.4501   -27.3360   -21.3942 (233a)
Electricity generated by wind turbines (Appendix M) (negative quantity)
(234a)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (234a)
Electricity generated by hydro-electric generators (Appendix M) (negative quantity)
(235a)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (235a)
Electricity used or net electricity generated by micro-CHP (Appendix N) (negative if net generation)
(235c)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (235c)
Electricity generated by PVs (Appendix M) (negative quantity)
(233b)m        -13.2976   -28.0551   -55.8951   -84.1244  -111.3725  -111.9068  -110.5359   -93.4791   -68.4073   -40.1155   -17.7572   -10.5047 (233b)
Electricity generated by wind turbines (Appendix M) (negative quantity)
(234b)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (234b)
Electricity generated by hydro-electric generators (Appendix M) (negative quantity)
(235b)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (235b)
Electricity used or net electricity generated by micro-CHP (Appendix N) (negative if net generation)
(235d)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (235d)
Annual totals kWh/year
Space heating fuel - main system 1                                                                                                     2038.8965 (211)
Space heating fuel - main system 2                                                                                                        0.0000 (213)
Space heating fuel - secondary                                                                                                            0.0000 (215)
Efficiency of water heater                                                                                                               80.3000
Water heating fuel used                                                                                                                2430.8862 (219)
Space cooling fuel                                                                                                                        0.0000 (221)


Electricity for pumps and fans:
Total electricity for the above, kWh/year                                                                                                86.0000 (231)
Electricity for lighting (calculated in Appendix L)                                                                                     137.8210 (232)


Energy saving/generation technologies (Appendices M ,N and Q)
PV generation                                                                                                                         -1285.1151 (233)
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Wind generation                                                                                                                           0.0000 (234)
Hydro-electric generation (Appendix N)                                                                                                    0.0000 (235a)
Electricity generated - Micro CHP (Appendix N)                                                                                            0.0000 (235)
Appendix Q - special features
Energy saved or generated                                                                                                                -0.0000 (236)
Energy used                                                                                                                               0.0000 (237)
Total delivered energy for all uses                                                                                                    3408.4885 (238)


----------------------------------------------------------------------------------------------------
12a. Carbon dioxide emissions - Individual heating systems including micro-CHP
----------------------------------------------------------------------------------------------------
                                                                                              Energy       Emission factor             Emissions
                                                                                            kWh/year            kg CO2/kWh           kg CO2/year
Space heating - main system 1                                                              2038.8965                0.2100              428.1683 (261)
Total CO2 associated with community systems                                                                                               0.0000 (373)
Water heating (other fuel)                                                                 2430.8862                0.2100              510.4861 (264)
Space and water heating                                                                                                                 938.6544 (265)
Pumps, fans and electric keep-hot                                                            86.0000                0.1387               11.9293 (267)
Energy for lighting                                                                         137.8210                0.1443               19.8918 (268)


 Energy saving/generation technologies
PV Unit electricity used in dwelling                                                       -539.6641                0.1344              -72.5400
PV Unit electricity exported                                                               -745.4510                0.1258              -93.8126
Total                                                                                                                                  -166.3527 (269)
Total CO2, kg/year                                                                                                                      804.1228 (272)
EPC Target Carbon Dioxide Emission Rate (TER)                                                                                            15.4600 (273)


----------------------------------------------------------------------------------------------------
13a. Primary energy - Individual heating systems including micro-CHP
----------------------------------------------------------------------------------------------------
                                                                                              Energy Primary energy factor        Primary energy
                                                                                            kWh/year            kg CO2/kWh              kWh/year
Space heating - main system 1                                                              2038.8965                1.1300             2303.9530 (275)
Total CO2 associated with community systems                                                                                               0.0000 (473)
Water heating (other fuel)                                                                 2430.8862                1.1300             2746.9014 (278)
Space and water heating                                                                                                                5050.8544 (279)
Pumps, fans and electric keep-hot                                                            86.0000                1.5128              130.1008 (281)
Energy for lighting                                                                         137.8210                1.5338              211.3945 (282)


 Energy saving/generation technologies
PV Unit electricity used in dwelling                                                       -539.6641                1.4968             -807.7545
PV Unit electricity exported                                                               -745.4510                0.4619             -344.3559
Total                                                                                                                                 -1152.1105 (283)
Total Primary energy kWh/year                                                                                                          4240.2392 (286)
Target Primary Energy Rate (TPER)                                                                                                        81.5400 (287)
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Plot Reference Birchgate- Be Green Issued on Date 24/04/2026


Assessment Reference 00001 Plot Type Ref


Plot Address SAP Version 10.2


SAP Rating 90 B DER 12.44 TER 13.94


Environmental 88 B % DER < TER 10.76


CO₂ Emissions (t/year) 1.2 DFEE 43.11 TFEE 52.22


Compliance Check See BREL % DFEE < TFEE 17.45


% DPER < TPER 10.33 DPER 65.84 TPER 73.43


Assessor Details Mr. Stephen Lloyd Assessor ID N350-0001


Client Miller Homes, Miller Homes


            


----------------------------------------------------------------------------------------------------


----------------------------------------------------------------------------------------------------
SAP 10 WORKSHEET FOR New Build (As Designed)   (Version 10.2, February 2022)
CALCULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE
----------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------


----------------------------------------------------------------------------------------------------
1. Overall dwelling characteristics
----------------------------------------------------------------------------------------------------
                                                                                                Area         Storey height                Volume
Main dwelling                                                                                   (m2)                   (m)                  (m3)
       Ground floor                                                                          45.0000 (1b)    x      3.0000 (2b)    =    135.0000 (1b) - (3b)
       First floor                                                                           40.0000 (1c)    x      3.0000 (2c)    =    120.0000 (1c) - (3c)
       Second floor                                                                          28.7000 (1d)    x      3.0000 (2d)    =     86.1000 (1d) - (3d)
Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)...(1n)              113.7000                                                                     (4)
Dwelling volume                                                                                    (3a)+(3b)+(3c)+(3d)+(3e)...(3n) =    341.1000 (5)


----------------------------------------------------------------------------------------------------
2. Ventilation rate
----------------------------------------------------------------------------------------------------
                                                                                                                                     m3 per hour
                                                                                                                                                
Number of open chimneys                                                                                                     0 * 80 =      0.0000 (6a)
Number of open flues                                                                                                        0 * 20 =      0.0000 (6b)
Number of chimneys / flues attached to closed fire                                                                          0 * 10 =      0.0000 (6c)
Number of flues attached to solid fuel boiler                                                                               0 * 20 =      0.0000 (6d)
Number of flues attached to other heater                                                                                    0 * 35 =      0.0000 (6e)
Number of blocked chimneys                                                                                                  0 * 20 =      0.0000 (6f)
Number of intermittent extract fans                                                                                         0 * 10 =      0.0000 (7a)
Number of passive vents                                                                                                     0 * 10 =      0.0000 (7b)
Number of flueless gas fires                                                                                                0 * 40 =      0.0000 (7c)


                                                                                                                            Air changes per hour
Infiltration due to chimneys, flues and fans   = (6a)+(6b)+(6c)+(6d)+(6e)+(6f)+(6g)+(7a)+(7b)+(7c) =                 0.0000 / (5) =       0.0000 (8)
Pressure test                                                                                                                                Yes
Pressure Test Method                                                                                                                 Blower Door
Measured/design AP50                                                                                                                      4.0000 (17)
Infiltration rate                                                                                                                         0.2000 (18)
Number of sides sheltered                                                                                                                      0 (19)


Shelter factor                                                                                       (20) =  1  -  [0.075 x (19)]  =      1.0000 (20)
Infiltration rate adjusted to include shelter factor                                                           (21) = (18) x (20)  =      0.2000 (21)


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
Wind speed       5.1000     5.0000     4.9000     4.4000     4.3000     3.8000     3.8000     3.7000     4.0000     4.3000     4.5000     4.7000 (22)
Wind factor      1.2750     1.2500     1.2250     1.1000     1.0750     0.9500     0.9500     0.9250     1.0000     1.0750     1.1250     1.1750 (22a)
Adj infilt rate
                 0.2550     0.2500     0.2450     0.2200     0.2150     0.1900     0.1900     0.1850     0.2000     0.2150     0.2250     0.2350 (22b)
 Mechanical extract ventilation - decentralised
If mechanical ventilation                                                                                                                 0.5000 (23a)
If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)), otherwise (23b) = (23a)                                   0.5000 (23b)


Effective ac     0.5050     0.5000     0.5000     0.5000     0.5000     0.5000     0.5000     0.5000     0.5000     0.5000     0.5000     0.5000 (25)


----------------------------------------------------------------------------------------------------
3. Heat losses and heat loss parameter
----------------------------------------------------------------------------------------------------
Element                                          Gross       Openings        NetArea        U-value          A x U        K-value          A x K
Main dwelling                                       m2             m2             m2          W/m2K            W/K         kJ/m2K           kJ/K
        Window                                                               11.7000         1.1450        13.3969                               (27)
        Glazed Door                                                           3.2000         1.0000         3.2000                               (26a)
        Door                                                                  4.4000         1.0000         4.4000                               (26)
        Roof window                                                           2.0000         1.1450         2.2901                               (27a)
        Heatloss Floor 1                                                     45.0000         0.1300         5.8500       110.0000      4950.0000 (28a)
        External Wall                         137.0000        19.3000       117.7000         0.1800        21.1860       190.0000     22363.0000 (29a)
        Roof                                   77.9000         2.0000        75.9000         0.1000         7.5900         9.0000       683.1000 (30)
Total net area of external elements Aum(A, m2)                              259.9000                                                             (31)
Fabric heat loss, W/K = Sum (A x U)                                               (26)...(30) + (32) =     57.9130                               (33)
Main dwelling                 
        Party Wall                                                           75.0000         0.0000         0.0000       110.0000      8250.0000 (32)
        Internal Floor 1                                                     68.7000                                      18.0000      1236.6000 (32d)
        Internal Ceiling 1                                                   80.0000                                       9.0000       720.0000 (32e)


Heat capacity Cm = Sum(A x k)                                                                   (28)...(30) + (32) + (32a)...(32e) =  38202.7000 (34)
Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K                                                                                       335.9956 (35)
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Thermal bridges (User defined value 0.000 * total exposed area)                                                                           0.0000 (36)
Point Thermal bridges                                                                                                        (36a) =      0.0000
Total fabric heat loss                                                                                         (33) + (36) + (36a) =     57.9130 (37)


Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
(38)m           56.8443    56.2815    56.2815    56.2815    56.2815    56.2815    56.2815    56.2815    56.2815    56.2815    56.2815    56.2815 (38)
Heat transfer coeff
               114.7573   114.1945   114.1945   114.1945   114.1945   114.1945   114.1945   114.1945   114.1945   114.1945   114.1945   114.1945 (39)
Average = Sum(39)m / 12 =                                                                                                               114.2414


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
HLP              1.0093     1.0043     1.0043     1.0043     1.0043     1.0043     1.0043     1.0043     1.0043     1.0043     1.0043     1.0043 (40)
HLP (average)                                                                                                                             1.0048
Days in mont         31         28         31         30         31         30         31         31         30         31         30         31


----------------------------------------------------------------------------------------------------
4. Water heating energy requirements (kWh/year)
----------------------------------------------------------------------------------------------------
Assumed occupancy                                                                                                                         2.8353 (42)
Hot water usage for mixer showers
                80.7284    79.5152    77.7473    74.3649    71.8687    69.0850    67.5027    69.2572    71.1804    74.1693    77.6244    80.4191 (42a)
Hot water usage for baths
                30.9817    30.5216    29.8737    28.6790    27.7844    26.7925    26.2567    26.9001    27.6006    28.6620    29.8814    30.8770 (42b)
Hot water usage for other uses
                43.6664    42.0785    40.4906    38.9028    37.3149    35.7270    35.7270    37.3149    38.9028    40.4906    42.0785    43.6664 (42c)
Average daily hot water use (litres/day)                                                                                                142.8505 (43)


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
Daily hot water use
               155.3765   152.1153   148.1116   141.9466   136.9679   131.6044   129.4864   133.4721   137.6838   143.3219   149.5842   154.9624 (44)
Energy conte   246.0784   216.6101   227.6420   194.3178   184.3852   161.8230   156.6025   165.2664   169.7779   194.4865   213.1102   242.6337 (45)
Energy content (annual)                                                                                           Total = Sum(45)m =   2372.7336
Distribution loss  (46)m = 0.15 x (45)m
                36.9118    32.4915    34.1463    29.1477    27.6578    24.2734    23.4904    24.7900    25.4667    29.1730    31.9665    36.3951 (46)
Water storage loss (or HIU loss):
Store volume                                                                                                                            150.0000 (47)
a) If  manufacturer declared loss factor is known  (kWh/day):                                                                             1.6000 (48)
  Temperature factor from Table 2b                                                                                                        0.5400 (49)
Enter (49) or (54) in (55)                                                                                                                0.8640 (55)
Total storage loss
                26.7840    24.1920    26.7840    25.9200    26.7840    25.9200    26.7840    26.7840    25.9200    26.7840    25.9200    26.7840 (56)
If cylinder contains dedicated solar storage
                26.7840    24.1920    26.7840    25.9200    26.7840    25.9200    26.7840    26.7840    25.9200    26.7840    25.9200    26.7840 (57)
Primary loss    23.2624    21.0112    23.2624    22.5120    23.2624    22.5120    23.2624    23.2624    22.5120    23.2624    22.5120    23.2624 (59)
Combi loss       0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (61)
Total heat required for water heating calculated for each month
               296.1248   261.8133   277.6884   242.7498   234.4316   210.2550   206.6489   215.3128   218.2099   244.5329   261.5422   292.6801 (62)
WWHRS            0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (63a)
PV diverter     -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000 (63b)
Solar input      0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (63c)
FGHRS          -43.3008   -37.6112   -38.4742   -32.0499   -22.7486   -13.6666   -13.4322   -13.9953   -14.1836   -32.0176   -36.7443   -43.0491 (63d) eq.(G6)
Output from w/h
               252.8240   224.2021   239.2143   210.6999   211.6830   196.5884   193.2167   201.3174   204.0262   212.5153   224.7978   249.6310 (64)
                                                                                              Total per year (kWh/year) = Sum(64)m =   2620.7162 (64)
12Total per year (kWh/year)                                                                                                                 2621 (64)
Electric shower(s)
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (64a)
                                                      Total Energy used by instantaneous electric shower(s) (kWh/year) = Sum(64a)m =      0.0000 (64a)
Heat gains from water heating, kWh/month
               121.8582   108.1854   115.7281   103.3563   101.3452    92.5517    92.1075    94.9882    95.1967   104.7039   109.6047   120.7128 (65)


----------------------------------------------------------------------------------------------------
5. Internal gains (see Table 5 and 5a)
----------------------------------------------------------------------------------------------------
Metabolic gains (Table 5), Watts
                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
(66)m          141.7652   141.7652   141.7652   141.7652   141.7652   141.7652   141.7652   141.7652   141.7652   141.7652   141.7652   141.7652 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
               159.0924   176.1381   159.0924   164.3955   159.0924   164.3955   159.0924   159.0924   164.3955   159.0924   164.3955   159.0924 (67)
Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
               276.7684   279.6404   272.4030   256.9956   237.5466   219.2672   207.0554   204.1834   211.4208   226.8282   246.2772   264.5566 (68)
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
                37.1765    37.1765    37.1765    37.1765    37.1765    37.1765    37.1765    37.1765    37.1765    37.1765    37.1765    37.1765 (69)
Pumps, fans      3.0000     3.0000     3.0000     3.0000     3.0000     0.0000     0.0000     0.0000     0.0000     3.0000     3.0000     3.0000 (70)
Losses e.g. evaporation (negative values) (Table 5)
              -113.4122  -113.4122  -113.4122  -113.4122  -113.4122  -113.4122  -113.4122  -113.4122  -113.4122  -113.4122  -113.4122  -113.4122 (71)
Water heating gains (Table 5)
               163.7879   160.9902   155.5485   143.5504   136.2167   128.5441   123.8003   127.6723   132.2177   140.7310   152.2288   162.2484 (72)
Total internal gains
               668.1783   685.2982   655.5736   633.4711   601.3852   577.7364   555.4778   556.4777   573.5635   595.1812   631.4311   654.4271 (73)


----------------------------------------------------------------------------------------------------
6. Solar gains
----------------------------------------------------------------------------------------------------


[Jan]                                        Area         Solar flux                  g                 FF             Access              Gains
                                               m2           Table 6a      Specific data      Specific data             factor                  W
                                                                W/m2        or Table 6b        or Table 6c           Table 6d                   
----------------------------------------------------------------------------------------------------
Northeast                                  2.8000            11.2829             0.4500             0.6000             0.7700             5.9112 (75)
Southwest                                  4.0000            36.7938             0.4500             0.6000             0.7700            27.5380 (79)
Northwest                                  4.9000            11.2829             0.4500             0.6000             0.7700            10.3446 (81)
Southwest                                  2.0000            26.0000             0.4500             0.6000             1.0000            12.6360 (82)
----------------------------------------------------------------------------------------------------


Solar gains     56.4298   106.2406   170.4531   250.3302   313.9909   325.9347   308.3621   259.0690   198.0276   124.3564    69.4762    47.0481 (83)
Total gains    724.6081   791.5389   826.0266   883.8013   915.3761   903.6710   863.8399   815.5468   771.5911   719.5375   700.9073   701.4752 (84)


----------------------------------------------------------------------------------------------------
7. Mean internal temperature (heating season)
----------------------------------------------------------------------------------------------------
Temperature during heating periods in the living area from Table 9, Th1 (C)                                                              21.0000 (85)
Utilisation factor for gains for living area, ni1,m (see Table 9a)
                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
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tau             92.4722    92.9279    92.9279    92.9279    92.9279    92.9279    92.9279    92.9279    92.9279    92.9279    92.9279    92.9279
alpha            7.1648     7.1952     7.1952     7.1952     7.1952     7.1952     7.1952     7.1952     7.1952     7.1952     7.1952     7.1952
util living area
                 0.9994     0.9987     0.9966     0.9852     0.9327     0.7680     0.5767     0.6342     0.8870     0.9891     0.9984     0.9995 (86)


MIT             20.0981    20.2066    20.3697    20.6131    20.8423    20.9721    20.9967    20.9939    20.9216    20.6397    20.3281    20.0785 (87)
Th 2            20.0756    20.0797    20.0797    20.0797    20.0797    20.0797    20.0797    20.0797    20.0797    20.0797    20.0797    20.0797 (88)
util rest of house
                 0.9992     0.9981     0.9949     0.9770     0.8965     0.6765     0.4591     0.5131     0.8182     0.9816     0.9976     0.9993 (89)
MIT 2           19.0210    19.1633    19.3717    19.6784    19.9474    20.0657    20.0789    20.0780    20.0296    19.7142    19.3191    18.9991 (90)
Living area fraction                                                                                       fLA = Living area / (4) =      0.2946 (91)
MIT             19.3384    19.4707    19.6657    19.9538    20.2111    20.3328    20.3493    20.3479    20.2924    19.9869    19.6164    19.3172 (92)
Temperature adjustment                                                                                                                   -0.1500
adjusted MIT    19.1884    19.3207    19.5157    19.8038    20.0611    20.1828    20.1993    20.1979    20.1424    19.8369    19.4664    19.1672 (93)


----------------------------------------------------------------------------------------------------
8. Space heating requirement 
----------------------------------------------------------------------------------------------------


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
Utilisation      0.9988     0.9973     0.9935     0.9738     0.8957     0.6876     0.4746     0.5291     0.8237     0.9788     0.9967     0.9990 (94)
Useful gains   723.7132   789.4216   820.6250   860.6317   819.8649   621.3410   409.9943   431.5240   635.5808   704.2852   698.6153   700.7929 (95)
Ext temp.        4.3000     4.9000     6.5000     8.9000    11.7000    14.6000    16.6000    16.4000    14.1000    10.6000     7.1000     4.2000 (96)
Heat loss rate W
              1708.5502  1646.7604  1486.3248  1245.1520   954.7869   637.5246   411.0257   433.6952   690.0143  1054.8052  1412.1752  1709.1668 (97)
Space heating kWh
               732.7187   576.1317   495.2807   276.8547   100.3820     0.0000     0.0000     0.0000     0.0000   260.7869   513.7631   750.2301 (98a)
Space heating requirement - total per year (kWh/year)                                                                                  3706.1478
Solar heating kWh
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (98b)
Solar heating contribution - total per year (kWh/year)                                                                                    0.0000
Space heating kWh
               732.7187   576.1317   495.2807   276.8547   100.3820     0.0000     0.0000     0.0000     0.0000   260.7869   513.7631   750.2301 (98c)
Space heating requirement after solar contribution - total per year (kWh/year)                                                         3706.1478
Space heating per m2                                                                                                   (98c) / (4) =     32.5958 (99)


----------------------------------------------------------------------------------------------------
9a. Energy requirements - Individual heating systems, including micro-CHP
----------------------------------------------------------------------------------------------------
Fraction of space heat from secondary/supplementary system (Table 11)                                                                     0.0000 (201)
Fraction of space heat from main system(s)                                                                                                1.0000 (202)
Efficiency of main space heating system 1 (in %)                                                                                         89.0000 (206)
Efficiency of main space heating system 2 (in %)                                                                                          0.0000 (207)
Efficiency of secondary/supplementary heating system, %                                                                                   0.0000 (208)


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
Space heating requirement
               732.7187   576.1317   495.2807   276.8547   100.3820     0.0000     0.0000     0.0000     0.0000   260.7869   513.7631   750.2301 (98)
Space heating efficiency (main heating system 1)
                89.0000    89.0000    89.0000    89.0000    89.0000     0.0000     0.0000     0.0000     0.0000    89.0000    89.0000    89.0000 (210)
Space heating fuel (main heating system)
               823.2794   647.3390   556.4951   311.0726   112.7887     0.0000     0.0000     0.0000     0.0000   293.0190   577.2619   842.9552 (211)
Space heating efficiency (main heating system 2)
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (212)
Space heating fuel (main heating system 2)
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (213)
Space heating fuel (secondary)
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (215)


Water heating
Water heating requirement
               252.8240   224.2021   239.2143   210.6999   211.6830   196.5884   193.2167   201.3174   204.0262   212.5153   224.7978   249.6310 (64)
Efficiency of water heater                                                                                                               80.0000 (216)
(217)m          86.5035    86.2808    85.8543    84.8736    82.6898    80.0000    80.0000    80.0000    80.0000    84.7205    86.0534    86.5685 (217)
Fuel for water heating, kWh/month
               292.2702   259.8516   278.6281   248.2512   255.9966   245.7355   241.5209   251.6468   255.0328   250.8428   261.2307   288.3624 (219)
Space cooling fuel requirement
(221)m           0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (221)
Pumps and Fa     7.3041     6.5973     7.3041     7.0685     7.3041     7.0685     7.3041     7.3041     7.0685     7.3041     7.0685     7.3041 (231)
Lighting        30.7590    24.6760    22.2180    16.2779    12.5735    10.2727    11.4700    14.9091    19.3655    25.4085    28.6989    31.6139 (232)
Electricity generated by PVs (Appendix M) (negative quantity)
(233a)m        -25.2774   -38.4581   -59.8234   -72.2497   -81.6860   -77.5332   -76.4078   -70.1197   -59.5142   -45.9550   -28.6541   -21.4685 (233a)
Electricity generated by wind turbines (Appendix M) (negative quantity)
(234a)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (234a)
Electricity generated by hydro-electric generators (Appendix M) (negative quantity)
(235a)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (235a)
Electricity used or net electricity generated by micro-CHP (Appendix N) (negative if net generation)
(235c)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (235c)
Electricity generated by PVs (Appendix M) (negative quantity)
(233b)m         -9.1062   -20.4857   -44.0500   -70.9135   -97.7949   -99.7934   -98.2235   -80.8708   -56.0983   -30.4104   -12.4550    -7.0762 (233b)
Electricity generated by wind turbines (Appendix M) (negative quantity)
(234b)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (234b)
Electricity generated by hydro-electric generators (Appendix M) (negative quantity)
(235b)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (235b)
Electricity used or net electricity generated by micro-CHP (Appendix N) (negative if net generation)
(235d)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (235d)
Annual totals kWh/year
Space heating fuel - main system 1                                                                                                     4164.2110 (211)
Space heating fuel - main system 2                                                                                                        0.0000 (213)
Space heating fuel - secondary                                                                                                            0.0000 (215)
Efficiency of water heater                                                                                                               80.0000
Water heating fuel used                                                                                                                3129.3696 (219)
Space cooling fuel                                                                                                                        0.0000 (221)


Electricity for pumps and fans:
   central heating pump                                                                                                                  41.0000 (230c)
   main heating flue fan                                                                                                                 45.0000 (230e)
Total electricity for the above, kWh/year                                                                                                86.0000 (231)
Electricity for lighting (calculated in Appendix L)                                                                                     248.2431 (232)


Energy saving/generation technologies (Appendices M ,N and Q)
PV generation                                                                                                                         -1284.4250 (233)
Wind generation                                                                                                                           0.0000 (234)
Hydro-electric generation (Appendix N)                                                                                                    0.0000 (235a)
Electricity generated - Micro CHP (Appendix N)                                                                                            0.0000 (235)
Appendix Q - special features
Energy saved or generated                                                                                                                -0.0000 (236)
Energy used                                                                                                                               0.0000 (237)
Total delivered energy for all uses                                                                                                    6343.3987 (238)
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----------------------------------------------------------------------------------------------------
12a. Carbon dioxide emissions - Individual heating systems including micro-CHP
----------------------------------------------------------------------------------------------------
                                                                                              Energy       Emission factor             Emissions
                                                                                            kWh/year            kg CO2/kWh           kg CO2/year
Space heating - main system 1                                                              4164.2110                0.2100              874.4843 (261)
Total CO2 associated with community systems                                                                                               0.0000 (373)
Water heating (other fuel)                                                                 3129.3696                0.2100              657.1676 (264)
Space and water heating                                                                                                                1531.6519 (265)
Pumps, fans and electric keep-hot                                                            86.0000                0.1387               11.9293 (267)
Energy for lighting                                                                         248.2431                0.1443               35.8292 (268)


 Energy saving/generation technologies
PV Unit electricity used in dwelling                                                       -657.1470                0.1332              -87.5161
PV Unit electricity exported                                                               -627.2780                0.1241              -77.8532
Total                                                                                                                                  -165.3693 (269)
Total CO2, kg/year                                                                                                                     1414.0410 (272)
EPC Dwelling Carbon Dioxide Emission Rate (DER)                                                                                          12.4400 (273)


----------------------------------------------------------------------------------------------------
13a. Primary energy - Individual heating systems including micro-CHP
----------------------------------------------------------------------------------------------------
                                                                                              Energy Primary energy factor        Primary energy
                                                                                            kWh/year            kg CO2/kWh              kWh/year
Space heating - main system 1                                                              4164.2110                1.1300             4705.5584 (275)
Total CO2 associated with community systems                                                                                               0.0000 (473)
Water heating (other fuel)                                                                 3129.3696                1.1300             3536.1877 (278)
Space and water heating                                                                                                                8241.7461 (279)
Pumps, fans and electric keep-hot                                                            86.0000                1.5128              130.1008 (281)
Energy for lighting                                                                         248.2431                1.5338              380.7636 (282)


 Energy saving/generation technologies
PV Unit electricity used in dwelling                                                       -657.1470                1.4921             -980.5406
PV Unit electricity exported                                                               -627.2780                0.4555             -285.7222
Total                                                                                                                                 -1266.2628 (283)
Total Primary energy kWh/year                                                                                                          7486.3477 (286)
Dwelling Primary energy Rate (DPER)                                                                                                      65.8400 (287)


----------------------------------------------------------------------------------------------------


----------------------------------------------------------------------------------------------------
SAP 10 WORKSHEET FOR New Build (As Designed)   (Version 10.2, February 2022)
CALCULATION OF TARGET EMISSIONS
----------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------


----------------------------------------------------------------------------------------------------
1. Overall dwelling characteristics
----------------------------------------------------------------------------------------------------
                                                                                                Area         Storey height                Volume
Main dwelling                                                                                   (m2)                   (m)                  (m3)
       Ground floor                                                                          45.0000 (1b)    x      3.0000 (2b)    =    135.0000 (1b) - (3b)
       First floor                                                                           40.0000 (1c)    x      3.0000 (2c)    =    120.0000 (1c) - (3c)
       Second floor                                                                          28.7000 (1d)    x      3.0000 (2d)    =     86.1000 (1d) - (3d)
Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)...(1n)              113.7000                                                                     (4)
Dwelling volume                                                                                    (3a)+(3b)+(3c)+(3d)+(3e)...(3n) =    341.1000 (5)


----------------------------------------------------------------------------------------------------
2. Ventilation rate
----------------------------------------------------------------------------------------------------
                                                                                                                                     m3 per hour
                                                                                                                                                
Number of open chimneys                                                                                                     0 * 80 =      0.0000 (6a)
Number of open flues                                                                                                        0 * 20 =      0.0000 (6b)
Number of chimneys / flues attached to closed fire                                                                          0 * 10 =      0.0000 (6c)
Number of flues attached to solid fuel boiler                                                                               0 * 20 =      0.0000 (6d)
Number of flues attached to other heater                                                                                    0 * 35 =      0.0000 (6e)
Number of blocked chimneys                                                                                                  0 * 20 =      0.0000 (6f)
Number of intermittent extract fans                                                                                         4 * 10 =     40.0000 (7a)
Number of passive vents                                                                                                     0 * 10 =      0.0000 (7b)
Number of flueless gas fires                                                                                                0 * 40 =      0.0000 (7c)


                                                                                                                            Air changes per hour
Infiltration due to chimneys, flues and fans   = (6a)+(6b)+(6c)+(6d)+(6e)+(6f)+(6g)+(7a)+(7b)+(7c) =                40.0000 / (5) =       0.1173 (8)
Pressure test                                                                                                                                Yes
Pressure Test Method                                                                                                                 Blower Door
Measured/design AP50                                                                                                                      5.0000 (17)
Infiltration rate                                                                                                                         0.3673 (18)
Number of sides sheltered                                                                                                                      0 (19)


Shelter factor                                                                                       (20) =  1  -  [0.075 x (19)]  =      1.0000 (20)
Infiltration rate adjusted to include shelter factor                                                           (21) = (18) x (20)  =      0.3673 (21)


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
Wind speed       5.1000     5.0000     4.9000     4.4000     4.3000     3.8000     3.8000     3.7000     4.0000     4.3000     4.5000     4.7000 (22)
Wind factor      1.2750     1.2500     1.2250     1.1000     1.0750     0.9500     0.9500     0.9250     1.0000     1.0750     1.1250     1.1750 (22a)
Adj infilt rate
                 0.4683     0.4591     0.4499     0.4040     0.3948     0.3489     0.3489     0.3397     0.3673     0.3948     0.4132     0.4315 (22b)
Effective ac     0.6096     0.6054     0.6012     0.5816     0.5779     0.5609     0.5609     0.5577     0.5674     0.5779     0.5854     0.5931 (25)


----------------------------------------------------------------------------------------------------
3. Heat losses and heat loss parameter
----------------------------------------------------------------------------------------------------
Element                                          Gross       Openings        NetArea        U-value          A x U        K-value          A x K
Main dwelling                                       m2             m2             m2          W/m2K            W/K         kJ/m2K           kJ/K
        TER Opaque door                                                       4.4000         1.0000         4.4000                               (26)
        TER Semi-glazed door                                                  3.2000         1.0000         3.2000                               (26a)
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        TER Opening Type                                                     11.7000         1.1450        13.3969                               (27)
        TER Roof Window                                                       2.0000         1.1450         3.1835                               (27a)
        Heatloss Floor 1                                                     45.0000         0.1300         5.8500                               (28a)
        External Wall                         137.0000        19.3000       117.7000         0.1800        21.1860                               (29a)
        Roof                                   77.9000         2.0000        75.9000         0.1100         8.3490                               (30)
Total net area of external elements Aum(A, m2)                              259.9000                                                             (31)
Fabric heat loss, W/K = Sum (A x U)                                               (26)...(30) + (32) =     59.5655                               (33)
Main dwelling                 
        Party Wall                                                           75.0000         0.0000         0.0000                               (32)


Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K                                                                                       335.9956 (35)
List of Thermal Bridges


K1 Element                                                                                  Length      Psi-value          Total               
E2 Other lintels (including other steel lintels)                                           13.1000         0.0500         0.6550               
E4 Jamb                                                                                    30.0000         0.0500         1.5000               
E3 Sill                                                                                     9.5000         0.0500         0.4750               
E16 Corner (normal)                                                                        30.8000         0.0900         2.7720               
E10 Eaves (insulation at ceiling level)                                                     6.8000         0.0600         0.4080               
E12 Gable (insulation at ceiling level)                                                     7.1000         0.0600         0.4260               
E5 Ground floor (normal)                                                                   22.7000         0.1600         3.6320               
E6 Intermediate floor within a dwelling                                                    36.6000         0.0000         0.0000               
E24 Eaves (insulation at ceiling level - inverted)                                         13.3000         0.2400         3.1920               
E17 Corner (inverted – internal area greater than external area)                            8.4000        -0.0900        -0.7560               
P1 Party wall - Ground floor                                                               12.2000         0.0800         0.9760               
P2 Party wall - Intermediate floor within a dwelling                                       15.0000         0.0000         0.0000               
P4 Party wall - Roof (insulation at ceiling level)                                          5.9000         0.1200         0.7080               
P5 Party wall - Roof (insulation at rafter level)                                          10.6000         0.0800         0.8480               
R6 Flat ceiling                                                                            10.8000         0.0600         0.6480               
E13 Gable (insulation at rafter level)                                                      4.1000         0.0800         0.3280               
E18 Party wall between dwellings                                                           19.6000         0.0600         1.1760               
R7 Flat ceiling (inverted)                                                                 12.2000         0.0400         0.4880               
R9 Roof to wall (flat ceiling)                                                              5.8000         0.0400         0.2320               
R4 Ridge (vaulted ceiling)                                                                  2.8000         0.0800         0.2240               
R1 Head of roof window                                                                      3.2000         0.0800         0.2560               
R2 Sill of roof window                                                                      3.2000         0.0600         0.1920               
R3 Jamb of roof window                                                                      6.6000         0.0800         0.5280               


Thermal bridges (Sum(L x Psi) calculated using Appendix K)                                                                               18.9080 (36)
Point Thermal bridges                                                                                                        (36a) =      0.0000
Total fabric heat loss                                                                                         (33) + (36) + (36a) =     78.4735 (37)


Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
(38)m           68.6225    68.1433    67.6736    65.4673    65.0545    63.1329    63.1329    62.7770    63.8731    65.0545    65.8896    66.7626 (38)
Heat transfer coeff
               147.0960   146.6168   146.1471   143.9408   143.5280   141.6064   141.6064   141.2505   142.3465   143.5280   144.3630   145.2361 (39)
Average = Sum(39)m / 12 =                                                                                                               143.9388


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
HLP              1.2937     1.2895     1.2854     1.2660     1.2623     1.2454     1.2454     1.2423     1.2519     1.2623     1.2697     1.2774 (40)
HLP (average)                                                                                                                             1.2660
Days in mont         31         28         31         30         31         30         31         31         30         31         30         31


----------------------------------------------------------------------------------------------------
4. Water heating energy requirements (kWh/year)
----------------------------------------------------------------------------------------------------
Assumed occupancy                                                                                                                         2.8353 (42)
Hot water usage for mixer showers
                71.7586    70.6802    69.1087    66.1021    63.8833    61.4088    60.0024    61.5619    63.2715    65.9282    68.9995    71.4836 (42a)
Hot water usage for baths
                30.9817    30.5216    29.8737    28.6790    27.7844    26.7925    26.2567    26.9001    27.6006    28.6620    29.8814    30.8770 (42b)
Hot water usage for other uses
                43.6664    42.0785    40.4906    38.9028    37.3149    35.7270    35.7270    37.3149    38.9028    40.4906    42.0785    43.6664 (42c)
Average daily hot water use (litres/day)                                                                                                134.5806 (43)


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
Daily hot water use
               146.4067   143.2803   139.4730   133.6838   128.9825   123.9283   121.9861   125.7769   129.7748   135.0809   140.9593   146.0270 (44)
Energy conte   231.8723   204.0292   214.3648   183.0065   173.6353   152.3843   147.5316   155.7380   160.0254   183.3035   200.8224   228.6430 (45)
Energy content (annual)                                                                                           Total = Sum(45)m =   2235.3562
Distribution loss  (46)m = 0.15 x (45)m
                34.7809    30.6044    32.1547    27.4510    26.0453    22.8576    22.1297    23.3607    24.0038    27.4955    30.1234    34.2964 (46)
Water storage loss (or HIU loss):
Store volume                                                                                                                            150.0000 (47)
a) If  manufacturer declared loss factor is known  (kWh/day):                                                                             1.3938 (48)
  Temperature factor from Table 2b                                                                                                        0.5400 (49)
Enter (49) or (54) in (55)                                                                                                                0.7527 (55)
Total storage loss
                23.3325    21.0745    23.3325    22.5798    23.3325    22.5798    23.3325    23.3325    22.5798    23.3325    22.5798    23.3325 (56)
If cylinder contains dedicated solar storage
                23.3325    21.0745    23.3325    22.5798    23.3325    22.5798    23.3325    23.3325    22.5798    23.3325    22.5798    23.3325 (57)
Primary loss    23.2624    21.0112    23.2624    22.5120    23.2624    22.5120    23.2624    23.2624    22.5120    23.2624    22.5120    23.2624 (59)
Combi loss       0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (61)
Total heat required for water heating calculated for each month
               278.4673   246.1149   260.9597   228.0983   220.2302   197.4762   194.1265   202.3329   205.1172   229.8984   245.9142   275.2379 (62)
WWHRS          -32.8050   -29.0130   -30.3808   -25.1565   -23.4449   -20.0620   -18.8049   -19.9971   -20.7569   -24.4701   -27.7217   -32.1975 (63a)
PV diverter     -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000 (63b)
Solar input      0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (63c)
FGHRS            0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (63d) 
Output from w/h
               245.6622   217.1019   230.5790   202.9418   196.7853   177.4142   175.3215   182.3358   184.3603   205.4283   218.1925   243.0403 (64)
                                                                                              Total per year (kWh/year) = Sum(64)m =   2479.1632 (64)
12Total per year (kWh/year)                                                                                                                 2479 (64)
Electric shower(s)
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (64a)
                                                      Total Energy used by instantaneous electric shower(s) (kWh/year) = Sum(64a)m =      0.0000 (64a)
Heat gains from water heating, kWh/month
               114.3735   101.5083   108.5522    96.9231    95.0097    86.7413    86.3302    89.0588    89.2819    98.2243   102.8469   113.2997 (65)


----------------------------------------------------------------------------------------------------
5. Internal gains (see Table 5 and 5a)
----------------------------------------------------------------------------------------------------
Metabolic gains (Table 5), Watts
                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
(66)m          141.7652   141.7652   141.7652   141.7652   141.7652   141.7652   141.7652   141.7652   141.7652   141.7652   141.7652   141.7652 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
               153.8002   170.2788   153.8002   158.9269   153.8002   158.9269   153.8002   153.8002   158.9269   153.8002   158.9269   153.8002 (67)
Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
               276.7684   279.6404   272.4030   256.9956   237.5466   219.2672   207.0554   204.1834   211.4208   226.8282   246.2772   264.5566 (68)
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
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                37.1765    37.1765    37.1765    37.1765    37.1765    37.1765    37.1765    37.1765    37.1765    37.1765    37.1765    37.1765 (69)
Pumps, fans      3.0000     3.0000     3.0000     3.0000     3.0000     0.0000     0.0000     0.0000     0.0000     3.0000     3.0000     3.0000 (70)
Losses e.g. evaporation (negative values) (Table 5)
              -113.4122  -113.4122  -113.4122  -113.4122  -113.4122  -113.4122  -113.4122  -113.4122  -113.4122  -113.4122  -113.4122  -113.4122 (71)
Water heating gains (Table 5)
               153.7278   151.0540   145.9035   134.6154   127.7012   120.4740   116.0352   119.7027   124.0026   132.0220   142.8429   152.2845 (72)
Total internal gains
               652.8260   669.5027   640.6364   619.0676   587.5775   564.1976   542.4204   543.2159   559.8799   581.1799   616.5766   639.1710 (73)


----------------------------------------------------------------------------------------------------
6. Solar gains
----------------------------------------------------------------------------------------------------


[Jan]                                        Area         Solar flux                  g                 FF             Access              Gains
                                               m2           Table 6a      Specific data      Specific data             factor                  W
                                                                W/m2        or Table 6b        or Table 6c           Table 6d                   
----------------------------------------------------------------------------------------------------
Northeast                                  2.8000            11.2829             0.6300             0.7000             0.7700             9.6550 (75)
Southwest                                  4.0000            36.7938             0.6300             0.7000             0.7700            44.9787 (79)
Northwest                                  4.9000            11.2829             0.6300             0.7000             0.7700            16.8962 (81)
Southwest                                  2.0000            26.0000             0.6300             0.7000             1.0000            20.6388 (82)
----------------------------------------------------------------------------------------------------


Solar gains     92.1687   173.5264   278.4067   408.8726   512.8517   532.3600   503.6580   423.1461   323.4451   203.1154   113.4778    76.8453 (83)
Total gains    744.9947   843.0291   919.0430  1027.9402  1100.4292  1096.5576  1046.0784   966.3621   883.3249   784.2953   730.0545   716.0162 (84)


----------------------------------------------------------------------------------------------------
7. Mean internal temperature (heating season)
----------------------------------------------------------------------------------------------------
Temperature during heating periods in the living area from Table 9, Th1 (C)                                                              21.0000 (85)
Utilisation factor for gains for living area, ni1,m (see Table 9a)
                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
tau             72.1424    72.3782    72.6108    73.7238    73.9358    74.9392    74.9392    75.1280    74.5495    73.9358    73.5082    73.0663
alpha            5.8095     5.8252     5.8407     5.9149     5.9291     5.9959     5.9959     6.0085     5.9700     5.9291     5.9005     5.8711
util living area
                 0.9993     0.9984     0.9957     0.9814     0.9242     0.7644     0.5846     0.6507     0.8978     0.9894     0.9984     0.9995 (86)


MIT             19.7566    19.8962    20.1245    20.4656    20.7682    20.9502    20.9915    20.9847    20.8618    20.4772    20.0688    19.7448 (87)
Th 2            19.8458    19.8491    19.8523    19.8676    19.8705    19.8838    19.8838    19.8863    19.8787    19.8705    19.8647    19.8586 (88)
util rest of house
                 0.9990     0.9976     0.9935     0.9709     0.8814     0.6588     0.4426     0.5052     0.8243     0.9817     0.9974     0.9992 (89)
MIT 2           18.4082    18.5895    18.8834    19.3243    19.6807    19.8596    19.8819    19.8823    19.7901    19.3456    18.8224    18.4026 (90)
Living area fraction                                                                                       fLA = Living area / (4) =      0.2946 (91)
MIT             18.8055    18.9745    19.2491    19.6606    20.0011    20.1809    20.2089    20.2071    20.1059    19.6790    19.1896    18.7980 (92)
Temperature adjustment                                                                                                                    0.0000
adjusted MIT    18.8055    18.9745    19.2491    19.6606    20.0011    20.1809    20.2089    20.2071    20.1059    19.6790    19.1896    18.7980 (93)


----------------------------------------------------------------------------------------------------
8. Space heating requirement 
----------------------------------------------------------------------------------------------------


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
Utilisation      0.9986     0.9968     0.9918     0.9684     0.8874     0.6893     0.4851     0.5491     0.8422     0.9798     0.9966     0.9989 (94)
Useful gains   743.9204   840.3124   911.4768   995.4423   976.4850   755.8383   507.4506   530.5931   743.8973   768.4373   727.5675   715.2065 (95)
Ext temp.        4.3000     4.9000     6.5000     8.9000    11.7000    14.6000    16.6000    16.4000    14.1000    10.6000     7.1000     4.2000 (96)
Heat loss rate W
              2133.7005  2063.5555  1863.2425  1548.8907  1191.4382   790.2955   511.0379   537.7581   854.9154  1303.0925  1745.2974  2120.1604 (97)
Space heating kWh
              1033.9964   822.0194   708.1138   398.4828   159.9252     0.0000     0.0000     0.0000     0.0000   397.7835   732.7656  1045.2856 (98a)
Space heating requirement - total per year (kWh/year)                                                                                  5298.3723
Solar heating kWh
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (98b)
Solar heating contribution - total per year (kWh/year)                                                                                    0.0000
Space heating kWh
              1033.9964   822.0194   708.1138   398.4828   159.9252     0.0000     0.0000     0.0000     0.0000   397.7835   732.7656  1045.2856 (98c)
Space heating requirement after solar contribution - total per year (kWh/year)                                                         5298.3723
Space heating per m2                                                                                                   (98c) / (4) =     46.5996 (99)


----------------------------------------------------------------------------------------------------
9a. Energy requirements - Individual heating systems, including micro-CHP
----------------------------------------------------------------------------------------------------
Fraction of space heat from secondary/supplementary system (Table 11)                                                                     0.0000 (201)
Fraction of space heat from main system(s)                                                                                                1.0000 (202)
Efficiency of main space heating system 1 (in %)                                                                                         92.3000 (206)
Efficiency of main space heating system 2 (in %)                                                                                          0.0000 (207)
Efficiency of secondary/supplementary heating system, %                                                                                   0.0000 (208)


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
Space heating requirement
              1033.9964   822.0194   708.1138   398.4828   159.9252     0.0000     0.0000     0.0000     0.0000   397.7835   732.7656  1045.2856 (98)
Space heating efficiency (main heating system 1)
                92.3000    92.3000    92.3000    92.3000    92.3000     0.0000     0.0000     0.0000     0.0000    92.3000    92.3000    92.3000 (210)
Space heating fuel (main heating system)
              1120.2562   890.5952   767.1872   431.7257   173.2667     0.0000     0.0000     0.0000     0.0000   430.9680   793.8955  1132.4872 (211)
Space heating efficiency (main heating system 2)
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (212)
Space heating fuel (main heating system 2)
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (213)
Space heating fuel (secondary)
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (215)


Water heating
Water heating requirement
               245.6622   217.1019   230.5790   202.9418   196.7853   177.4142   175.3215   182.3358   184.3603   205.4283   218.1925   243.0403 (64)
Efficiency of water heater                                                                                                               79.8000 (216)
(217)m          86.9181    86.7557    86.4062    85.5445    83.5987    79.8000    79.8000    79.8000    79.8000    85.5155    86.5601    86.9500 (217)
Fuel for water heating, kWh/month
               282.6364   250.2450   266.8546   237.2355   235.3929   222.3235   219.7012   228.4910   231.0279   240.2236   252.0707   279.5172 (219)
Space cooling fuel requirement
(221)m           0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (221)
Pumps and Fa     7.3041     6.5973     7.3041     7.0685     7.3041     7.0685     7.3041     7.3041     7.0685     7.3041     7.0685     7.3041 (231)
Lighting        31.9566    25.6368    23.0831    16.9117    13.0631    10.6726    11.9166    15.4896    20.1195    26.3978    29.8163    32.8448 (232)
Electricity generated by PVs (Appendix M) (negative quantity)
(233a)m        -42.9366   -60.9558   -88.1918   -99.7849  -108.0680  -100.9753   -99.6885   -93.8775   -83.7072   -69.9622   -47.3401   -37.0684 (233a)
Electricity generated by wind turbines (Appendix M) (negative quantity)
(234a)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (234a)
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Electricity generated by hydro-electric generators (Appendix M) (negative quantity)
(235a)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (235a)
Electricity used or net electricity generated by micro-CHP (Appendix N) (negative if net generation)
(235c)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (235c)
Electricity generated by PVs (Appendix M) (negative quantity)
(233b)m        -22.9523   -48.4412   -96.5958  -145.5564  -192.9525  -194.1046  -191.8614  -162.2526  -118.6391   -69.4782   -30.7059   -18.1412 (233b)
Electricity generated by wind turbines (Appendix M) (negative quantity)
(234b)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (234b)
Electricity generated by hydro-electric generators (Appendix M) (negative quantity)
(235b)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (235b)
Electricity used or net electricity generated by micro-CHP (Appendix N) (negative if net generation)
(235d)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (235d)
Annual totals kWh/year
Space heating fuel - main system 1                                                                                                     5740.3817 (211)
Space heating fuel - main system 2                                                                                                        0.0000 (213)
Space heating fuel - secondary                                                                                                            0.0000 (215)
Efficiency of water heater                                                                                                               79.8000
Water heating fuel used                                                                                                                2945.7194 (219)
Space cooling fuel                                                                                                                        0.0000 (221)


Electricity for pumps and fans:
Total electricity for the above, kWh/year                                                                                                86.0000 (231)
Electricity for lighting (calculated in Appendix L)                                                                                     257.9085 (232)


Energy saving/generation technologies (Appendices M ,N and Q)
PV generation                                                                                                                         -2224.2377 (233)
Wind generation                                                                                                                           0.0000 (234)
Hydro-electric generation (Appendix N)                                                                                                    0.0000 (235a)
Electricity generated - Micro CHP (Appendix N)                                                                                            0.0000 (235)
Appendix Q - special features
Energy saved or generated                                                                                                                -0.0000 (236)
Energy used                                                                                                                               0.0000 (237)
Total delivered energy for all uses                                                                                                    6805.7718 (238)


----------------------------------------------------------------------------------------------------
12a. Carbon dioxide emissions - Individual heating systems including micro-CHP
----------------------------------------------------------------------------------------------------
                                                                                              Energy       Emission factor             Emissions
                                                                                            kWh/year            kg CO2/kWh           kg CO2/year
Space heating - main system 1                                                              5740.3817                0.2100             1205.4802 (261)
Total CO2 associated with community systems                                                                                               0.0000 (373)
Water heating (other fuel)                                                                 2945.7194                0.2100              618.6011 (264)
Space and water heating                                                                                                                1824.0812 (265)
Pumps, fans and electric keep-hot                                                            86.0000                0.1387               11.9293 (267)
Energy for lighting                                                                         257.9085                0.1443               37.2242 (268)


 Energy saving/generation technologies
PV Unit electricity used in dwelling                                                       -932.5563                0.1345             -125.3935
PV Unit electricity exported                                                              -1291.6815                0.1258             -162.4850
Total                                                                                                                                  -287.8785 (269)
Total CO2, kg/year                                                                                                                     1585.3561 (272)
EPC Target Carbon Dioxide Emission Rate (TER)                                                                                            13.9400 (273)


----------------------------------------------------------------------------------------------------
13a. Primary energy - Individual heating systems including micro-CHP
----------------------------------------------------------------------------------------------------
                                                                                              Energy Primary energy factor        Primary energy
                                                                                            kWh/year            kg CO2/kWh              kWh/year
Space heating - main system 1                                                              5740.3817                1.1300             6486.6313 (275)
Total CO2 associated with community systems                                                                                               0.0000 (473)
Water heating (other fuel)                                                                 2945.7194                1.1300             3328.6629 (278)
Space and water heating                                                                                                                9815.2942 (279)
Pumps, fans and electric keep-hot                                                            86.0000                1.5128              130.1008 (281)
Energy for lighting                                                                         257.9085                1.5338              395.5886 (282)


 Energy saving/generation technologies
PV Unit electricity used in dwelling                                                       -932.5563                1.4969            -1395.9833
PV Unit electricity exported                                                              -1291.6815                0.4617             -596.4248
Total                                                                                                                                 -1992.4080 (283)
Total Primary energy kWh/year                                                                                                          8348.5756 (286)
Target Primary Energy Rate (TPER)                                                                                                        73.4300 (287)


        


Full SAP Calculation Printout


SAP 10 Online 3.1.57 Page 7 of 7







Plot Reference Turnley- Be Green Issued on Date 24/04/2026


Assessment Reference 00001 Plot Type Ref


Plot Address SAP Version 10.2


SAP Rating 88 B DER 15.49 TER 15.75


Environmental 87 B % DER < TER 1.65


CO₂ Emissions (t/year) 1.17 DFEE 51.26 TFEE 58.12


Compliance Check See BREL % DFEE < TFEE 11.81


% DPER < TPER 0.69 DPER 82.46 TPER 83.03


Assessor Details Mr. Stephen Lloyd Assessor ID N350-0001


Client Miller Homes, Miller Homes


            


----------------------------------------------------------------------------------------------------


----------------------------------------------------------------------------------------------------
SAP 10 WORKSHEET FOR New Build (As Designed)   (Version 10.2, February 2022)
CALCULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE
----------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------


----------------------------------------------------------------------------------------------------
1. Overall dwelling characteristics
----------------------------------------------------------------------------------------------------
                                                                                                Area         Storey height                Volume
Main dwelling                                                                                   (m2)                   (m)                  (m3)
       Ground floor                                                                          44.0000 (1b)    x      3.0000 (2b)    =    132.0000 (1b) - (3b)
       First floor                                                                           44.0000 (1c)    x      3.0000 (2c)    =    132.0000 (1c) - (3c)
Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)...(1n)               88.0000                                                                     (4)
Dwelling volume                                                                                    (3a)+(3b)+(3c)+(3d)+(3e)...(3n) =    264.0000 (5)


----------------------------------------------------------------------------------------------------
2. Ventilation rate
----------------------------------------------------------------------------------------------------
                                                                                                                                     m3 per hour
                                                                                                                                                
Number of open chimneys                                                                                                     0 * 80 =      0.0000 (6a)
Number of open flues                                                                                                        0 * 20 =      0.0000 (6b)
Number of chimneys / flues attached to closed fire                                                                          0 * 10 =      0.0000 (6c)
Number of flues attached to solid fuel boiler                                                                               0 * 20 =      0.0000 (6d)
Number of flues attached to other heater                                                                                    0 * 35 =      0.0000 (6e)
Number of blocked chimneys                                                                                                  0 * 20 =      0.0000 (6f)
Number of intermittent extract fans                                                                                         0 * 10 =      0.0000 (7a)
Number of passive vents                                                                                                     0 * 10 =      0.0000 (7b)
Number of flueless gas fires                                                                                                0 * 40 =      0.0000 (7c)


                                                                                                                            Air changes per hour
Infiltration due to chimneys, flues and fans   = (6a)+(6b)+(6c)+(6d)+(6e)+(6f)+(6g)+(7a)+(7b)+(7c) =                 0.0000 / (5) =       0.0000 (8)
Pressure test                                                                                                                                Yes
Pressure Test Method                                                                                                                 Blower Door
Measured/design AP50                                                                                                                      4.0000 (17)
Infiltration rate                                                                                                                         0.2000 (18)
Number of sides sheltered                                                                                                                      0 (19)


Shelter factor                                                                                       (20) =  1  -  [0.075 x (19)]  =      1.0000 (20)
Infiltration rate adjusted to include shelter factor                                                           (21) = (18) x (20)  =      0.2000 (21)


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
Wind speed       5.1000     5.0000     4.9000     4.4000     4.3000     3.8000     3.8000     3.7000     4.0000     4.3000     4.5000     4.7000 (22)
Wind factor      1.2750     1.2500     1.2250     1.1000     1.0750     0.9500     0.9500     0.9250     1.0000     1.0750     1.1250     1.1750 (22a)
Adj infilt rate
                 0.2550     0.2500     0.2450     0.2200     0.2150     0.1900     0.1900     0.1850     0.2000     0.2150     0.2250     0.2350 (22b)
 Mechanical extract ventilation - decentralised
If mechanical ventilation                                                                                                                 0.5000 (23a)
If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)), otherwise (23b) = (23a)                                   0.5000 (23b)


Effective ac     0.5050     0.5000     0.5000     0.5000     0.5000     0.5000     0.5000     0.5000     0.5000     0.5000     0.5000     0.5000 (25)


----------------------------------------------------------------------------------------------------
3. Heat losses and heat loss parameter
----------------------------------------------------------------------------------------------------
Element                                          Gross       Openings        NetArea        U-value          A x U        K-value          A x K
Main dwelling                                       m2             m2             m2          W/m2K            W/K         kJ/m2K           kJ/K
        Window                                                               10.8000         1.1450        12.3664                               (27)
        Glazed Door                                                           3.2000         1.0000         3.2000                               (26a)
        Door                                                                  2.2000         1.0000         2.2000                               (26)
        Heatloss Floor 1                                                     44.0000         0.1300         5.7200       110.0000      4840.0000 (28a)
        External Wall                         176.7000        16.2000       160.5000         0.1800        28.8900       190.0000     30495.0000 (29a)
        Roof                                   68.6000                       68.6000         0.1000         6.8600         9.0000       617.4000 (30)
Total net area of external elements Aum(A, m2)                              289.3000                                                             (31)
Fabric heat loss, W/K = Sum (A x U)                                               (26)...(30) + (32) =     59.2364                               (33)
Main dwelling                 
        Internal Floor 1                                                     44.0000                                      18.0000       792.0000 (32d)
        Internal Ceiling 1                                                   44.0000                                       9.0000       396.0000 (32e)


Heat capacity Cm = Sum(A x k)                                                                   (28)...(30) + (32) + (32a)...(32e) =  37140.4000 (34)
Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K                                                                                       422.0500 (35)
Thermal bridges (User defined value 0.000 * total exposed area)                                                                           0.0000 (36)
Point Thermal bridges                                                                                                        (36a) =      0.0000
Total fabric heat loss                                                                                         (33) + (36) + (36a) =     59.2364 (37)
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Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
(38)m           43.9956    43.5600    43.5600    43.5600    43.5600    43.5600    43.5600    43.5600    43.5600    43.5600    43.5600    43.5600 (38)
Heat transfer coeff
               103.2320   102.7964   102.7964   102.7964   102.7964   102.7964   102.7964   102.7964   102.7964   102.7964   102.7964   102.7964 (39)
Average = Sum(39)m / 12 =                                                                                                               102.8327


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
HLP              1.1731     1.1681     1.1681     1.1681     1.1681     1.1681     1.1681     1.1681     1.1681     1.1681     1.1681     1.1681 (40)
HLP (average)                                                                                                                             1.1686
Days in mont         31         28         31         30         31         30         31         31         30         31         30         31


----------------------------------------------------------------------------------------------------
4. Water heating energy requirements (kWh/year)
----------------------------------------------------------------------------------------------------
Assumed occupancy                                                                                                                         2.5973 (42)
Hot water usage for mixer showers
                76.2397    75.0940    73.4244    70.2300    67.8726    65.2437    63.7494    65.4063    67.2226    70.0453    73.3083    75.9476 (42a)
Hot water usage for baths
                29.2660    28.8313    28.2193    27.0907    26.2457    25.3087    24.8025    25.4103    26.0721    27.0747    28.2265    29.1670 (42b)
Hot water usage for other uses
                41.2294    39.7301    38.2309    36.7316    35.2324    33.7331    33.7331    35.2324    36.7316    38.2309    39.7301    41.2294 (42c)
Average daily hot water use (litres/day)                                                                                                134.9059 (43)


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
Daily hot water use
               146.7351   143.6555   139.8746   134.0524   129.3507   124.2855   122.2851   126.0491   130.0264   135.3509   141.2650   146.3441 (44)
Energy conte   232.3925   204.5635   214.9820   183.5110   174.1309   152.8236   147.8932   156.0751   160.3355   183.6700   201.2579   229.1394 (45)
Energy content (annual)                                                                                           Total = Sum(45)m =   2240.7747
Distribution loss  (46)m = 0.15 x (45)m
                34.8589    30.6845    32.2473    27.5267    26.1196    22.9235    22.1840    23.4113    24.0503    27.5505    30.1887    34.3709 (46)
Water storage loss (or HIU loss):
Store volume                                                                                                                            150.0000 (47)
a) If  manufacturer declared loss factor is known  (kWh/day):                                                                             1.6000 (48)
  Temperature factor from Table 2b                                                                                                        0.5400 (49)
Enter (49) or (54) in (55)                                                                                                                0.8640 (55)
Total storage loss
                26.7840    24.1920    26.7840    25.9200    26.7840    25.9200    26.7840    26.7840    25.9200    26.7840    25.9200    26.7840 (56)
If cylinder contains dedicated solar storage
                26.7840    24.1920    26.7840    25.9200    26.7840    25.9200    26.7840    26.7840    25.9200    26.7840    25.9200    26.7840 (57)
Primary loss    23.2624    21.0112    23.2624    22.5120    23.2624    22.5120    23.2624    23.2624    22.5120    23.2624    22.5120    23.2624 (59)
Combi loss       0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (61)
Total heat required for water heating calculated for each month
               282.4389   249.7667   265.0284   231.9430   224.1773   201.2556   197.9396   206.1215   208.7675   233.7164   249.6899   279.1858 (62)
WWHRS            0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (63a)
PV diverter     -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000 (63b)
Solar input      0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (63c)
FGHRS          -40.8770   -35.6386   -36.6219   -30.7577   -22.8485   -13.0816   -12.8661   -13.3979   -13.5699   -30.5484   -34.8208   -40.6247 (63d) eq.(G6)
Output from w/h
               241.5619   214.1280   228.4065   201.1853   201.3289   188.1739   185.0736   192.7236   195.1976   203.1679   214.8691   238.5611 (64)
                                                                                              Total per year (kWh/year) = Sum(64)m =   2504.3775 (64)
12Total per year (kWh/year)                                                                                                                 2504 (64)
Electric shower(s)
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (64a)
                                                      Total Energy used by instantaneous electric shower(s) (kWh/year) = Sum(64a)m =      0.0000 (64a)
Heat gains from water heating, kWh/month
               117.3076   104.1799   111.5186    99.7630    97.9357    89.5594    89.2116    91.9321    92.0572   101.1074   105.6638   116.2260 (65)


----------------------------------------------------------------------------------------------------
5. Internal gains (see Table 5 and 5a)
----------------------------------------------------------------------------------------------------
Metabolic gains (Table 5), Watts
                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
(66)m          129.8672   129.8672   129.8672   129.8672   129.8672   129.8672   129.8672   129.8672   129.8672   129.8672   129.8672   129.8672 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
               135.6068   150.1361   135.6068   140.1271   135.6068   140.1271   135.6068   135.6068   140.1271   135.6068   140.1271   135.6068 (67)
Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
               235.3498   237.7919   231.6377   218.5360   201.9975   186.4537   176.0694   173.6272   179.7815   192.8831   209.4216   224.9655 (68)
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
                35.9867    35.9867    35.9867    35.9867    35.9867    35.9867    35.9867    35.9867    35.9867    35.9867    35.9867    35.9867 (69)
Pumps, fans      3.0000     3.0000     3.0000     3.0000     3.0000     0.0000     0.0000     0.0000     0.0000     3.0000     3.0000     3.0000 (70)
Losses e.g. evaporation (negative values) (Table 5)
              -103.8937  -103.8937  -103.8937  -103.8937  -103.8937  -103.8937  -103.8937  -103.8937  -103.8937  -103.8937  -103.8937  -103.8937 (71)
Water heating gains (Table 5)
               157.6716   155.0296   149.8907   138.5597   131.6339   124.3881   119.9081   123.5646   127.8572   135.8970   146.7553   156.2177 (72)
Total internal gains
               593.5883   607.9179   582.0953   562.1830   534.1985   512.9290   493.5445   494.7588   509.7258   529.3471   561.2642   581.7502 (73)


----------------------------------------------------------------------------------------------------
6. Solar gains
----------------------------------------------------------------------------------------------------


[Jan]                                        Area         Solar flux                  g                 FF             Access              Gains
                                               m2           Table 6a      Specific data      Specific data             factor                  W
                                                                W/m2        or Table 6b        or Table 6c           Table 6d                   
----------------------------------------------------------------------------------------------------
Northeast                                  4.5000            11.2829             0.4500             0.6000             0.7700             9.5002 (75)
Southeast                                  0.7000            36.7938             0.4500             0.6000             0.7700             4.8191 (77)
Southwest                                  4.2000            36.7938             0.4500             0.6000             0.7700            28.9149 (79)
Northwest                                  1.4000            11.2829             0.4500             0.6000             0.7700             2.9556 (81)
----------------------------------------------------------------------------------------------------


Solar gains     46.1898    82.8156   124.3014   172.4355   209.9550   215.8321   205.0076   175.8857   140.7922    94.4920    56.0782    39.0413 (83)
Total gains    639.7781   690.7335   706.3968   734.6184   744.1534   728.7611   698.5521   670.6445   650.5180   623.8391   617.3424   620.7915 (84)


----------------------------------------------------------------------------------------------------
7. Mean internal temperature (heating season)
----------------------------------------------------------------------------------------------------
Temperature during heating periods in the living area from Table 9, Th1 (C)                                                              21.0000 (85)
Utilisation factor for gains for living area, ni1,m (see Table 9a)
                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
tau             99.9378   100.3613   100.3613   100.3613   100.3613   100.3613   100.3613   100.3613   100.3613   100.3613   100.3613   100.3613
alpha            7.6625     7.6908     7.6908     7.6908     7.6908     7.6908     7.6908     7.6908     7.6908     7.6908     7.6908     7.6908
util living area
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                 0.9997     0.9993     0.9983     0.9928     0.9636     0.8349     0.6392     0.6902     0.9194     0.9933     0.9991     0.9998 (86)


MIT             20.1468    20.2405    20.3817    20.5950    20.8119    20.9611    20.9955    20.9922    20.9124    20.6462    20.3607    20.1290 (87)
Th 2            19.9416    19.9456    19.9456    19.9456    19.9456    19.9456    19.9456    19.9456    19.9456    19.9456    19.9456    19.9456 (88)
util rest of house
                 0.9995     0.9989     0.9972     0.9873     0.9338     0.7309     0.4912     0.5412     0.8469     0.9870     0.9985     0.9996 (89)
MIT 2           18.9570    19.0802    19.2609    19.5312    19.7913    19.9285    19.9448    19.9440    19.8951    19.5971    19.2343    18.9374 (90)
Living area fraction                                                                                       fLA = Living area / (4) =      0.3227 (91)
MIT             19.3410    19.4546    19.6226    19.8745    20.1207    20.2618    20.2839    20.2823    20.2234    19.9357    19.5978    19.3220 (92)
Temperature adjustment                                                                                                                   -0.1500
adjusted MIT    19.1910    19.3046    19.4726    19.7245    19.9707    20.1118    20.1339    20.1323    20.0734    19.7857    19.4478    19.1720 (93)


----------------------------------------------------------------------------------------------------
8. Space heating requirement 
----------------------------------------------------------------------------------------------------


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
Utilisation      0.9993     0.9985     0.9964     0.9857     0.9347     0.7493     0.5184     0.5687     0.8578     0.9856     0.9980     0.9994 (94)
Useful gains   639.3259   689.6862   703.8801   724.0897   695.5733   546.0961   362.1252   381.4087   558.0307   614.8599   616.0993   620.4477 (95)
Ext temp.        4.3000     4.9000     6.5000     8.9000    11.7000    14.6000    16.6000    16.4000    14.1000    10.6000     7.1000     4.2000 (96)
Heat loss rate W
              1537.2244  1480.7450  1333.5412  1112.7232   850.1945   566.5894   363.2707   383.6650   614.0453   944.2553  1269.3124  1539.0631 (97)
Space heating kWh
               668.0365   531.5916   468.4678   279.8161   115.0382     0.0000     0.0000     0.0000     0.0000   245.0702   470.3134   683.4498 (98a)
Space heating requirement - total per year (kWh/year)                                                                                  3461.7836
Solar heating kWh
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (98b)
Solar heating contribution - total per year (kWh/year)                                                                                    0.0000
Space heating kWh
               668.0365   531.5916   468.4678   279.8161   115.0382     0.0000     0.0000     0.0000     0.0000   245.0702   470.3134   683.4498 (98c)
Space heating requirement after solar contribution - total per year (kWh/year)                                                         3461.7836
Space heating per m2                                                                                                   (98c) / (4) =     39.3385 (99)


----------------------------------------------------------------------------------------------------
9a. Energy requirements - Individual heating systems, including micro-CHP
----------------------------------------------------------------------------------------------------
Fraction of space heat from secondary/supplementary system (Table 11)                                                                     0.0000 (201)
Fraction of space heat from main system(s)                                                                                                1.0000 (202)
Efficiency of main space heating system 1 (in %)                                                                                         89.0000 (206)
Efficiency of main space heating system 2 (in %)                                                                                          0.0000 (207)
Efficiency of secondary/supplementary heating system, %                                                                                   0.0000 (208)


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
Space heating requirement
               668.0365   531.5916   468.4678   279.8161   115.0382     0.0000     0.0000     0.0000     0.0000   245.0702   470.3134   683.4498 (98)
Space heating efficiency (main heating system 1)
                89.0000    89.0000    89.0000    89.0000    89.0000     0.0000     0.0000     0.0000     0.0000    89.0000    89.0000    89.0000 (210)
Space heating fuel (main heating system)
               750.6028   597.2939   526.3684   314.4002   129.2564     0.0000     0.0000     0.0000     0.0000   275.3598   528.4420   767.9212 (211)
Space heating efficiency (main heating system 2)
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (212)
Space heating fuel (main heating system 2)
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (213)
Space heating fuel (secondary)
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (215)


Water heating
Water heating requirement
               241.5619   214.1280   228.4065   201.1853   201.3289   188.1739   185.0736   192.7236   195.1976   203.1679   214.8691   238.5611 (64)
Efficiency of water heater                                                                                                               80.0000 (216)
(217)m          86.4181    86.2149    85.8350    85.0003    83.0540    80.0000    80.0000    80.0000    80.0000    84.6819    85.9671    86.4826 (217)
Fuel for water heating, kWh/month
               279.5269   248.3653   266.0994   236.6877   242.4073   235.2174   231.3420   240.9045   243.9971   239.9189   249.9432   275.8485 (219)
Space cooling fuel requirement
(221)m           0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (221)
Pumps and Fa     7.3041     6.5973     7.3041     7.0685     7.3041     7.0685     7.3041     7.3041     7.0685     7.3041     7.0685     7.3041 (231)
Lighting        26.2183    21.0333    18.9382    13.8749    10.7174     8.7562     9.7768    12.7082    16.5067    21.6577    24.4623    26.9470 (232)
Electricity generated by PVs (Appendix M) (negative quantity)
(233a)m        -19.3547   -29.6845   -46.5694   -56.7594   -64.6474   -61.5532   -60.6726   -55.4512   -46.7213   -35.6829   -22.0233   -16.4140 (233a)
Electricity generated by wind turbines (Appendix M) (negative quantity)
(234a)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (234a)
Electricity generated by hydro-electric generators (Appendix M) (negative quantity)
(235a)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (235a)
Electricity used or net electricity generated by micro-CHP (Appendix N) (negative if net generation)
(235c)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (235c)
Electricity generated by PVs (Appendix M) (negative quantity)
(233b)m         -6.4330   -14.5234   -31.3356   -50.6130   -69.9632   -71.4418   -70.3009   -57.7917   -39.9881   -21.5912    -8.8086    -4.9946 (233b)
Electricity generated by wind turbines (Appendix M) (negative quantity)
(234b)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (234b)
Electricity generated by hydro-electric generators (Appendix M) (negative quantity)
(235b)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (235b)
Electricity used or net electricity generated by micro-CHP (Appendix N) (negative if net generation)
(235d)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (235d)
Annual totals kWh/year
Space heating fuel - main system 1                                                                                                     3889.6445 (211)
Space heating fuel - main system 2                                                                                                        0.0000 (213)
Space heating fuel - secondary                                                                                                            0.0000 (215)
Efficiency of water heater                                                                                                               80.0000
Water heating fuel used                                                                                                                2990.2582 (219)
Space cooling fuel                                                                                                                        0.0000 (221)


Electricity for pumps and fans:
   central heating pump                                                                                                                  41.0000 (230c)
   main heating flue fan                                                                                                                 45.0000 (230e)
Total electricity for the above, kWh/year                                                                                                86.0000 (231)
Electricity for lighting (calculated in Appendix L)                                                                                     211.5969 (232)


Energy saving/generation technologies (Appendices M ,N and Q)
PV generation                                                                                                                          -963.3188 (233)
Wind generation                                                                                                                           0.0000 (234)
Hydro-electric generation (Appendix N)                                                                                                    0.0000 (235a)
Electricity generated - Micro CHP (Appendix N)                                                                                            0.0000 (235)
Appendix Q - special features
Energy saved or generated                                                                                                                -0.0000 (236)
Energy used                                                                                                                               0.0000 (237)
Total delivered energy for all uses                                                                                                    6214.1809 (238)


----------------------------------------------------------------------------------------------------
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12a. Carbon dioxide emissions - Individual heating systems including micro-CHP
----------------------------------------------------------------------------------------------------
                                                                                              Energy       Emission factor             Emissions
                                                                                            kWh/year            kg CO2/kWh           kg CO2/year
Space heating - main system 1                                                              3889.6445                0.2100              816.8253 (261)
Total CO2 associated with community systems                                                                                               0.0000 (373)
Water heating (other fuel)                                                                 2990.2582                0.2100              627.9542 (264)
Space and water heating                                                                                                                1444.7796 (265)
Pumps, fans and electric keep-hot                                                            86.0000                0.1387               11.9293 (267)
Energy for lighting                                                                         211.5969                0.1443               30.5400 (268)


 Energy saving/generation technologies
PV Unit electricity used in dwelling                                                       -515.5338                0.1330              -68.5649
PV Unit electricity exported                                                               -447.7849                0.1240              -55.5391
Total                                                                                                                                  -124.1040 (269)
Total CO2, kg/year                                                                                                                     1363.1448 (272)
EPC Dwelling Carbon Dioxide Emission Rate (DER)                                                                                          15.4900 (273)


----------------------------------------------------------------------------------------------------
13a. Primary energy - Individual heating systems including micro-CHP
----------------------------------------------------------------------------------------------------
                                                                                              Energy Primary energy factor        Primary energy
                                                                                            kWh/year            kg CO2/kWh              kWh/year
Space heating - main system 1                                                              3889.6445                1.1300             4395.2983 (275)
Total CO2 associated with community systems                                                                                               0.0000 (473)
Water heating (other fuel)                                                                 2990.2582                1.1300             3378.9918 (278)
Space and water heating                                                                                                                7774.2901 (279)
Pumps, fans and electric keep-hot                                                            86.0000                1.5128              130.1008 (281)
Energy for lighting                                                                         211.5969                1.5338              324.5543 (282)


 Energy saving/generation technologies
PV Unit electricity used in dwelling                                                       -515.5338                1.4914             -768.8926
PV Unit electricity exported                                                               -447.7849                0.4552             -203.8273
Total                                                                                                                                  -972.7199 (283)
Total Primary energy kWh/year                                                                                                          7256.2254 (286)
Dwelling Primary energy Rate (DPER)                                                                                                      82.4600 (287)


----------------------------------------------------------------------------------------------------


----------------------------------------------------------------------------------------------------
SAP 10 WORKSHEET FOR New Build (As Designed)   (Version 10.2, February 2022)
CALCULATION OF TARGET EMISSIONS
----------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------


----------------------------------------------------------------------------------------------------
1. Overall dwelling characteristics
----------------------------------------------------------------------------------------------------
                                                                                                Area         Storey height                Volume
Main dwelling                                                                                   (m2)                   (m)                  (m3)
       Ground floor                                                                          44.0000 (1b)    x      3.0000 (2b)    =    132.0000 (1b) - (3b)
       First floor                                                                           44.0000 (1c)    x      3.0000 (2c)    =    132.0000 (1c) - (3c)
Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)...(1n)               88.0000                                                                     (4)
Dwelling volume                                                                                    (3a)+(3b)+(3c)+(3d)+(3e)...(3n) =    264.0000 (5)


----------------------------------------------------------------------------------------------------
2. Ventilation rate
----------------------------------------------------------------------------------------------------
                                                                                                                                     m3 per hour
                                                                                                                                                
Number of open chimneys                                                                                                     0 * 80 =      0.0000 (6a)
Number of open flues                                                                                                        0 * 20 =      0.0000 (6b)
Number of chimneys / flues attached to closed fire                                                                          0 * 10 =      0.0000 (6c)
Number of flues attached to solid fuel boiler                                                                               0 * 20 =      0.0000 (6d)
Number of flues attached to other heater                                                                                    0 * 35 =      0.0000 (6e)
Number of blocked chimneys                                                                                                  0 * 20 =      0.0000 (6f)
Number of intermittent extract fans                                                                                         3 * 10 =     30.0000 (7a)
Number of passive vents                                                                                                     0 * 10 =      0.0000 (7b)
Number of flueless gas fires                                                                                                0 * 40 =      0.0000 (7c)


                                                                                                                            Air changes per hour
Infiltration due to chimneys, flues and fans   = (6a)+(6b)+(6c)+(6d)+(6e)+(6f)+(6g)+(7a)+(7b)+(7c) =                30.0000 / (5) =       0.1136 (8)
Pressure test                                                                                                                                Yes
Pressure Test Method                                                                                                                 Blower Door
Measured/design AP50                                                                                                                      5.0000 (17)
Infiltration rate                                                                                                                         0.3636 (18)
Number of sides sheltered                                                                                                                      0 (19)


Shelter factor                                                                                       (20) =  1  -  [0.075 x (19)]  =      1.0000 (20)
Infiltration rate adjusted to include shelter factor                                                           (21) = (18) x (20)  =      0.3636 (21)


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
Wind speed       5.1000     5.0000     4.9000     4.4000     4.3000     3.8000     3.8000     3.7000     4.0000     4.3000     4.5000     4.7000 (22)
Wind factor      1.2750     1.2500     1.2250     1.1000     1.0750     0.9500     0.9500     0.9250     1.0000     1.0750     1.1250     1.1750 (22a)
Adj infilt rate
                 0.4636     0.4545     0.4455     0.4000     0.3909     0.3455     0.3455     0.3364     0.3636     0.3909     0.4091     0.4273 (22b)
Effective ac     0.6075     0.6033     0.5992     0.5800     0.5764     0.5597     0.5597     0.5566     0.5661     0.5764     0.5837     0.5913 (25)


----------------------------------------------------------------------------------------------------
3. Heat losses and heat loss parameter
----------------------------------------------------------------------------------------------------
Element                                          Gross       Openings        NetArea        U-value          A x U        K-value          A x K
Main dwelling                                       m2             m2             m2          W/m2K            W/K         kJ/m2K           kJ/K
        TER Opaque door                                                       2.2000         1.0000         2.2000                               (26)
        TER Semi-glazed door                                                  3.2000         1.0000         3.2000                               (26a)
        TER Opening Type                                                     10.8000         1.1450        12.3664                               (27)
        Heatloss Floor 1                                                     44.0000         0.1300         5.7200                               (28a)
        External Wall                         176.7000        16.2000       160.5000         0.1800        28.8900                               (29a)
        Roof                                   68.6000                       68.6000         0.1100         7.5460                               (30)
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Total net area of external elements Aum(A, m2)                              289.3000                                                             (31)
Fabric heat loss, W/K = Sum (A x U)                                               (26)...(30) + (32) =     59.9224                               (33)


Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K                                                                                       422.0500 (35)
List of Thermal Bridges


K1 Element                                                                                  Length      Psi-value          Total               
E2 Other lintels (including other steel lintels)                                           11.4000         0.0500         0.5700               
E4 Jamb                                                                                    28.4000         0.0500         1.4200               
E3 Sill                                                                                     9.4000         0.0500         0.4700               
E16 Corner (normal)                                                                        32.5000         0.0900         2.9250               
E10 Eaves (insulation at ceiling level)                                                    10.3000         0.0600         0.6180               
E12 Gable (insulation at ceiling level)                                                    20.4000         0.0600         1.2240               
E5 Ground floor (normal)                                                                   25.2000         0.1600         4.0320               
E6 Intermediate floor within a dwelling                                                    25.2000         0.0000         0.0000               
E24 Eaves (insulation at ceiling level - inverted)                                          4.6000         0.2400         1.1040               
E17 Corner (inverted – internal area greater than external area)                            5.9000        -0.0900        -0.5310               


Thermal bridges (Sum(L x Psi) calculated using Appendix K)                                                                               11.8320 (36)
Point Thermal bridges                                                                                                        (36a) =      0.0000
Total fabric heat loss                                                                                         (33) + (36) + (36a) =     71.7544 (37)


Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
(38)m           52.9236    52.5600    52.2036    50.5296    50.2164    48.7584    48.7584    48.4884    49.3200    50.2164    50.8500    51.5124 (38)
Heat transfer coeff
               124.6780   124.3144   123.9580   122.2840   121.9708   120.5128   120.5128   120.2428   121.0744   121.9708   122.6044   123.2668 (39)
Average = Sum(39)m / 12 =                                                                                                               122.2825


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
HLP              1.4168     1.4127     1.4086     1.3896     1.3860     1.3695     1.3695     1.3664     1.3758     1.3860     1.3932     1.4008 (40)
HLP (average)                                                                                                                             1.3896
Days in mont         31         28         31         30         31         30         31         31         30         31         30         31


----------------------------------------------------------------------------------------------------
4. Water heating energy requirements (kWh/year)
----------------------------------------------------------------------------------------------------
Assumed occupancy                                                                                                                         2.5973 (42)
Hot water usage for mixer showers
                67.7687    66.7502    65.2662    62.4267    60.3312    57.9944    56.6662    58.1390    59.7535    62.2625    65.1630    67.5090 (42a)
Hot water usage for baths
                29.2660    28.8313    28.2193    27.0907    26.2457    25.3087    24.8025    25.4103    26.0721    27.0747    28.2265    29.1670 (42b)
Hot water usage for other uses
                41.2294    39.7301    38.2309    36.7316    35.2324    33.7331    33.7331    35.2324    36.7316    38.2309    39.7301    41.2294 (42c)
Average daily hot water use (litres/day)                                                                                                127.0959 (43)


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
Daily hot water use
               138.2640   135.3117   131.7163   126.2491   121.8093   117.0362   115.2018   118.7817   122.5572   127.5681   133.1196   137.9054 (44)
Energy conte   218.9764   192.6820   202.4431   172.8287   163.9788   143.9097   139.3266   147.0766   151.1253   173.1088   189.6533   215.9266 (45)
Energy content (annual)                                                                                           Total = Sum(45)m =   2111.0357
Distribution loss  (46)m = 0.15 x (45)m
                32.8465    28.9023    30.3665    25.9243    24.5968    21.5865    20.8990    22.0615    22.6688    25.9663    28.4480    32.3890 (46)
Water storage loss (or HIU loss):
Store volume                                                                                                                            150.0000 (47)
a) If  manufacturer declared loss factor is known  (kWh/day):                                                                             1.3938 (48)
  Temperature factor from Table 2b                                                                                                        0.5400 (49)
Enter (49) or (54) in (55)                                                                                                                0.7527 (55)
Total storage loss
                23.3325    21.0745    23.3325    22.5798    23.3325    22.5798    23.3325    23.3325    22.5798    23.3325    22.5798    23.3325 (56)
If cylinder contains dedicated solar storage
                23.3325    21.0745    23.3325    22.5798    23.3325    22.5798    23.3325    23.3325    22.5798    23.3325    22.5798    23.3325 (57)
Primary loss    23.2624    21.0112    23.2624    22.5120    23.2624    22.5120    23.2624    23.2624    22.5120    23.2624    22.5120    23.2624 (59)
Combi loss       0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (61)
Total heat required for water heating calculated for each month
               265.5713   234.7678   249.0380   217.9205   210.5737   189.0015   185.9215   193.6715   196.2171   219.7037   234.7451   262.5215 (62)
WWHRS          -30.9810   -27.3999   -28.6915   -23.7577   -22.1414   -18.9465   -17.7593   -18.8853   -19.6028   -23.1095   -26.1803   -30.4073 (63a)
PV diverter     -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000    -0.0000 (63b)
Solar input      0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (63c)
FGHRS            0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (63d) 
Output from w/h
               234.5903   207.3679   220.3464   194.1628   188.4323   170.0550   168.1622   174.7862   176.6143   196.5941   208.5649   232.1142 (64)
                                                                                              Total per year (kWh/year) = Sum(64)m =   2371.7906 (64)
12Total per year (kWh/year)                                                                                                                 2372 (64)
Electric shower(s)
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (64a)
                                                      Total Energy used by instantaneous electric shower(s) (kWh/year) = Sum(64a)m =      0.0000 (64a)
Heat gains from water heating, kWh/month
               110.0856    97.7354   104.5882    93.5390    91.7989    83.9234    83.6020    86.1789    86.3226    94.8346    99.1332   109.0715 (65)


----------------------------------------------------------------------------------------------------
5. Internal gains (see Table 5 and 5a)
----------------------------------------------------------------------------------------------------
Metabolic gains (Table 5), Watts
                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
(66)m          129.8672   129.8672   129.8672   129.8672   129.8672   129.8672   129.8672   129.8672   129.8672   129.8672   129.8672   129.8672 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
               131.1059   145.1530   131.1059   135.4761   131.1059   135.4761   131.1059   131.1059   135.4761   131.1059   135.4761   131.1059 (67)
Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
               235.3498   237.7919   231.6377   218.5360   201.9975   186.4537   176.0694   173.6272   179.7815   192.8831   209.4216   224.9655 (68)
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
                35.9867    35.9867    35.9867    35.9867    35.9867    35.9867    35.9867    35.9867    35.9867    35.9867    35.9867    35.9867 (69)
Pumps, fans      3.0000     3.0000     3.0000     3.0000     3.0000     0.0000     0.0000     0.0000     0.0000     3.0000     3.0000     3.0000 (70)
Losses e.g. evaporation (negative values) (Table 5)
              -103.8937  -103.8937  -103.8937  -103.8937  -103.8937  -103.8937  -103.8937  -103.8937  -103.8937  -103.8937  -103.8937  -103.8937 (71)
Water heating gains (Table 5)
               147.9645   145.4395   140.5756   129.9153   123.3856   116.5603   112.3683   115.8318   119.8925   127.4658   137.6850   146.6015 (72)
Total internal gains
               579.3803   593.3446   568.2793   548.8875   521.4491   500.4502   481.5038   482.5251   497.1102   516.4150   547.5429   567.6330 (73)


----------------------------------------------------------------------------------------------------
6. Solar gains
----------------------------------------------------------------------------------------------------


[Jan]                                        Area         Solar flux                  g                 FF             Access              Gains
                                               m2           Table 6a      Specific data      Specific data             factor                  W
                                                                W/m2        or Table 6b        or Table 6c           Table 6d                   
----------------------------------------------------------------------------------------------------
Northeast                                  4.5000            11.2829             0.6300             0.7000             0.7700            15.5170 (75)
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Southeast                                  0.7000            36.7938             0.6300             0.7000             0.7700             7.8713 (77)
Southwest                                  4.2000            36.7938             0.6300             0.7000             0.7700            47.2276 (79)
Northwest                                  1.4000            11.2829             0.6300             0.7000             0.7700             4.8275 (81)
----------------------------------------------------------------------------------------------------


Solar gains     75.4434   135.2656   203.0257   281.6446   342.9265   352.5258   334.8457   287.2800   229.9606   154.3369    91.5944    63.7675 (83)
Total gains    654.8236   728.6101   771.3050   830.5321   864.3756   852.9761   816.3495   769.8050   727.0708   670.7519   639.1373   631.4005 (84)


----------------------------------------------------------------------------------------------------
7. Mean internal temperature (heating season)
----------------------------------------------------------------------------------------------------
Temperature during heating periods in the living area from Table 9, Th1 (C)                                                              21.0000 (85)
Utilisation factor for gains for living area, ni1,m (see Table 9a)
                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
tau             82.7474    82.9894    83.2280    84.3673    84.5840    85.6073    85.6073    85.7995    85.2102    84.5840    84.1469    83.6947
alpha            6.5165     6.5326     6.5485     6.6245     6.6389     6.7072     6.7072     6.7200     6.6807     6.6389     6.6098     6.5796
util living area
                 0.9996     0.9991     0.9978     0.9903     0.9552     0.8225     0.6365     0.6947     0.9218     0.9931     0.9990     0.9997 (86)


MIT             19.9081    20.0255    20.2131    20.4958    20.7631    20.9464    20.9918    20.9859    20.8731    20.5376    20.1827    19.8968 (87)
Th 2            19.7505    19.7536    19.7567    19.7713    19.7741    19.7868    19.7868    19.7892    19.7819    19.7741    19.7685    19.7628 (88)
util rest of house
                 0.9994     0.9986     0.9962     0.9829     0.9184     0.7060     0.4689     0.5259     0.8445     0.9863     0.9983     0.9996 (89)
MIT 2           18.5022    18.6549    18.8973    19.2662    19.5860    19.7643    19.7855    19.7865    19.7090    19.3236    18.8679    18.4970 (90)
Living area fraction                                                                                       fLA = Living area / (4) =      0.3227 (91)
MIT             18.9559    19.0973    19.3219    19.6630    19.9659    20.1458    20.1748    20.1736    20.0847    19.7154    19.2922    18.9488 (92)
Temperature adjustment                                                                                                                    0.0000
adjusted MIT    18.9559    19.0973    19.3219    19.6630    19.9659    20.1458    20.1748    20.1736    20.0847    19.7154    19.2922    18.9488 (93)


----------------------------------------------------------------------------------------------------
8. Space heating requirement 
----------------------------------------------------------------------------------------------------


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
Utilisation      0.9992     0.9982     0.9955     0.9820     0.9257     0.7446     0.5243     0.5824     0.8683     0.9859     0.9979     0.9994 (94)
Useful gains   654.2996   727.2865   767.8024   815.5708   800.1833   635.0940   427.9959   448.3175   631.3257   661.2626   637.8037   631.0086 (95)
Ext temp.        4.3000     4.9000     6.5000     8.9000    11.7000    14.6000    16.6000    16.4000    14.1000    10.6000     7.1000     4.2000 (96)
Heat loss rate W
              1827.2702  1764.9239  1589.3822  1316.1462  1008.1976   668.3389   430.8131   453.7491   724.5933  1111.8104  1494.8224  1818.0373 (97)
Space heating kWh
               872.6901   697.2923   611.2554   360.4143   154.7626     0.0000     0.0000     0.0000     0.0000   335.2075   617.0535   883.1493 (98a)
Space heating requirement - total per year (kWh/year)                                                                                  4531.8251
Solar heating kWh
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (98b)
Solar heating contribution - total per year (kWh/year)                                                                                    0.0000
Space heating kWh
               872.6901   697.2923   611.2554   360.4143   154.7626     0.0000     0.0000     0.0000     0.0000   335.2075   617.0535   883.1493 (98c)
Space heating requirement after solar contribution - total per year (kWh/year)                                                         4531.8251
Space heating per m2                                                                                                   (98c) / (4) =     51.4980 (99)


----------------------------------------------------------------------------------------------------
9a. Energy requirements - Individual heating systems, including micro-CHP
----------------------------------------------------------------------------------------------------
Fraction of space heat from secondary/supplementary system (Table 11)                                                                     0.0000 (201)
Fraction of space heat from main system(s)                                                                                                1.0000 (202)
Efficiency of main space heating system 1 (in %)                                                                                         92.3000 (206)
Efficiency of main space heating system 2 (in %)                                                                                          0.0000 (207)
Efficiency of secondary/supplementary heating system, %                                                                                   0.0000 (208)


                 Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec   
Space heating requirement
               872.6901   697.2923   611.2554   360.4143   154.7626     0.0000     0.0000     0.0000     0.0000   335.2075   617.0535   883.1493 (98)
Space heating efficiency (main heating system 1)
                92.3000    92.3000    92.3000    92.3000    92.3000     0.0000     0.0000     0.0000     0.0000    92.3000    92.3000    92.3000 (210)
Space heating fuel (main heating system)
               945.4931   755.4630   662.2486   390.4813   167.6735     0.0000     0.0000     0.0000     0.0000   363.1718   668.5303   956.8248 (211)
Space heating efficiency (main heating system 2)
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (212)
Space heating fuel (main heating system 2)
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (213)
Space heating fuel (secondary)
                 0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (215)


Water heating
Water heating requirement
               234.5903   207.3679   220.3464   194.1628   188.4323   170.0550   168.1622   174.7862   176.6143   196.5941   208.5649   232.1142 (64)
Efficiency of water heater                                                                                                               79.8000 (216)
(217)m          86.7277    86.5622    86.2234    85.4268    83.6219    79.8000    79.8000    79.8000    79.8000    85.2459    86.3401    86.7634 (217)
Fuel for water heating, kWh/month
               270.4906   239.5595   255.5531   227.2855   225.3386   213.1015   210.7296   219.0303   221.3212   230.6201   241.5619   267.5254 (219)
Space cooling fuel requirement
(221)m           0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (221)
Pumps and Fa     7.3041     6.5973     7.3041     7.0685     7.3041     7.0685     7.3041     7.3041     7.0685     7.3041     7.0685     7.3041 (231)
Lighting        27.2412    21.8539    19.6770    14.4162    11.1355     9.0978    10.1582    13.2040    17.1507    22.5026    25.4167    27.9983 (232)
Electricity generated by PVs (Appendix M) (negative quantity)
(233a)m        -40.7762   -57.2747   -82.0091   -91.8201   -98.6619   -91.9446   -90.8030   -85.9037   -77.1885   -65.3216   -44.7530   -35.2779 (233a)
Electricity generated by wind turbines (Appendix M) (negative quantity)
(234a)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (234a)
Electricity generated by hydro-electric generators (Appendix M) (negative quantity)
(235a)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (235a)
Electricity used or net electricity generated by micro-CHP (Appendix N) (negative if net generation)
(235c)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (235c)
Electricity generated by PVs (Appendix M) (negative quantity)
(233b)m        -23.6485   -49.6912   -98.6720  -148.0692  -195.6693  -196.5780  -194.2681  -164.5346  -120.6613   -71.0202   -31.5587   -18.7048 (233b)
Electricity generated by wind turbines (Appendix M) (negative quantity)
(234b)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (234b)
Electricity generated by hydro-electric generators (Appendix M) (negative quantity)
(235b)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (235b)
Electricity used or net electricity generated by micro-CHP (Appendix N) (negative if net generation)
(235d)m          0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (235d)
Annual totals kWh/year
Space heating fuel - main system 1                                                                                                     4909.8863 (211)
Space heating fuel - main system 2                                                                                                        0.0000 (213)
Space heating fuel - secondary                                                                                                            0.0000 (215)
Efficiency of water heater                                                                                                               79.8000
Water heating fuel used                                                                                                                2822.1173 (219)
Space cooling fuel                                                                                                                        0.0000 (221)
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Electricity for pumps and fans:
Total electricity for the above, kWh/year                                                                                                86.0000 (231)
Electricity for lighting (calculated in Appendix L)                                                                                     219.8522 (232)


Energy saving/generation technologies (Appendices M ,N and Q)
PV generation                                                                                                                         -2174.8102 (233)
Wind generation                                                                                                                           0.0000 (234)
Hydro-electric generation (Appendix N)                                                                                                    0.0000 (235a)
Electricity generated - Micro CHP (Appendix N)                                                                                            0.0000 (235)
Appendix Q - special features
Energy saved or generated                                                                                                                -0.0000 (236)
Energy used                                                                                                                               0.0000 (237)
Total delivered energy for all uses                                                                                                    5863.0456 (238)


----------------------------------------------------------------------------------------------------
12a. Carbon dioxide emissions - Individual heating systems including micro-CHP
----------------------------------------------------------------------------------------------------
                                                                                              Energy       Emission factor             Emissions
                                                                                            kWh/year            kg CO2/kWh           kg CO2/year
Space heating - main system 1                                                              4909.8863                0.2100             1031.0761 (261)
Total CO2 associated with community systems                                                                                               0.0000 (373)
Water heating (other fuel)                                                                 2822.1173                0.2100              592.6446 (264)
Space and water heating                                                                                                                1623.7208 (265)
Pumps, fans and electric keep-hot                                                            86.0000                0.1387               11.9293 (267)
Energy for lighting                                                                         219.8522                0.1443               31.7315 (268)


 Energy saving/generation technologies
PV Unit electricity used in dwelling                                                       -861.7345                0.1347             -116.0540
PV Unit electricity exported                                                              -1313.0758                0.1259             -165.3434
Total                                                                                                                                  -281.3974 (269)
Total CO2, kg/year                                                                                                                     1385.9841 (272)
EPC Target Carbon Dioxide Emission Rate (TER)                                                                                            15.7500 (273)


----------------------------------------------------------------------------------------------------
13a. Primary energy - Individual heating systems including micro-CHP
----------------------------------------------------------------------------------------------------
                                                                                              Energy Primary energy factor        Primary energy
                                                                                            kWh/year            kg CO2/kWh              kWh/year
Space heating - main system 1                                                              4909.8863                1.1300             5548.1716 (275)
Total CO2 associated with community systems                                                                                               0.0000 (473)
Water heating (other fuel)                                                                 2822.1173                1.1300             3188.9925 (278)
Space and water heating                                                                                                                8737.1640 (279)
Pumps, fans and electric keep-hot                                                            86.0000                1.5128              130.1008 (281)
Energy for lighting                                                                         219.8522                1.5338              337.2167 (282)


 Energy saving/generation technologies
PV Unit electricity used in dwelling                                                       -861.7345                1.4977            -1290.6547
PV Unit electricity exported                                                              -1313.0758                0.4622             -606.9252
Total                                                                                                                                 -1897.5799 (283)
Total Primary energy kWh/year                                                                                                          7306.9016 (286)
Target Primary Energy Rate (TPER)                                                                                                        83.0300 (287)
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Savills has been appointed by 


Miller Homes to prepare this 


Sustainability Statement in 


support of a full planning 


application for two parcels of 


land adjacent to Worsell Drive, 


Copthorne. 


The site is accessed via existing 


bell -mouth junctions from 


Worsell Drive and Langridge 


Way. The proposals comprise 


the erection of 69 new homes 


(Use Class C3), including 30% 


affordable housing, alongside 


internal access roads, 


landscaping and associated 


infrastructure.


The scheme has been designed 


to make efficient use of the 


available land within the 


established residential context 


of Heathy Woods. The 


proposed housing mix includes 


1, 2, 3 and 4 -bedroom homes, 


all designed to meet the 


Nationally Described Space 


Standard and to provide 


appropriate private amenity 


space. 


Overall, the development has 


been sensitively designed to 


integrate with its surroundings 


while establishing a clear 


identity of its own.


This report provides detail on 


the sustainable design features 


of the development and 


demonstrates how they relate 


to relevant planning policy 


guidance as listed below:


▪ National Planning Policy 


Framework (2024); and


▪ Mid Sussex District Plan 


2014 -  2031 (Adopted March 


2018)


Site location plan of the proposed development
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The development will adopt a 


fabric - first approach, using 


enhanced insulation, improved 


airtightness and passive design 


measures to reduce energy 


demand and support 


compliance with Building 


Regulations Part L 2021.


This is complemented by 


efficient building services and 


the incorporation of 


roof -mounted solar 


photovoltaic panels across the 


dwellings, contributing to 


on -site renewable electricity 


generation and achieving a 


policy -compliant reduction in 


regulated carbon emissions 


compared with the Part L 2021 


baseline.


The design approach also 


considers whole life carbon, 


with measures to reduce 


embodied carbon through 


material efficiency, responsible 


sourcing and the selection of 


materials with lower lifecycle 


impacts where practicable, in 


line with circular economy 


principles outlined in the 


report.


Construction waste will be 


minimised through good site 


management practices and 


measures to be secured via a 


Construction Environmental 


Management Plan, while 


operational waste will be 


managed through the provision 


of dedicated refuse and 


recycling facilities for future 


residents.


A comprehensive transport 


strategy supports sustainable 


travel by prioritising walking 


and cycling connectivity, 


providing cycle parking and 


electric vehicle charging 


infrastructure, and promoting 


access to public transport 


within the wider Heathy Wood 


area.


The proposed masterplan 


incorporates green 


infrastructure and landscape 


enhancements, informed by 


arboricultural and ecological 


assessments. Existing habitats, 


including adjacent ancient 


woodland, are retained and 


protected through appropriate 


buffers, with ecological 


enhancements contributing to 


biodiversity net gain. The 


development is not expected 


to give rise to significant 


residual ecological effects 


following mitigation.


The site lies predominantly 


within Flood Zone 1, indicating 


a low probability of fluvial 


flooding. A SuDS - led drainage 


strategy has been developed, 


incorporating on -site 


attenuation, greenfield runoff 


controls and current climate 


change allowances to manage 


surface water and flood risk.


Measures to manage 


construction -phase noise and 


air quality impacts will be 


secured through the 


Construction Environmental 


Management Plan, while the 


detailed design of the 


dwellings will ensure 


appropriate internal and 


external acoustic conditions for 


future occupants.


Together, these measures 


demonstrate that the proposed 


development has been 


designed to respond 


appropriately to relevant 


national and local planning 


policy requirements
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Savills has been appointed by 


Miller Homes to prepare this 


Sustainability Statement in 


support of a full planning 


application for two parcels of 


land adjacent to Worsell Drive, 


Copthorne. The site is accessed 


via existing bell -mouth 


junctions from Worsell Drive 


and Langridge Way. The 


proposals comprise the 


erection of 69 new homes (Use 


Class C3), including 30% 


affordable housing, alongside 


internal access roads, 


landscaping and associated 


infrastructure.


The scheme has been designed 


to make efficient use of the 


available land within the 


established residential context 


of Heathy Woods. The 


proposed housing mix includes 


1, 2, 3 and 4 -bedroom homes, 


all designed to meet the 


Nationally Described Space 


Standard and to provide 


appropriate private amenity 


space. Overall, the 


development has been 


sensitively designed to 


integrate with its surroundings 


while establishing a clear 


identity of its own.


Outline planning permission 


was granted for the Heathy 


Wood scheme in 2013 under 


planning reference 


13/04127/OUTES. The 


approved application, 


submitted on behalf of St 


Modwen Developments Ltd, 


comprised a mixed -use 


neighbourhood and was 


supported by a suite of 


parameter plans defining the 


development framework and 


environmental assessment.


This report aims to outline the 


holistic sustainability strategy 


for the proposed development 


to facilitate the transition to a 


low carbon future, mitigation 


and adaptation to climate 


change, in support of the 


planning application. 


Site location plan of the proposed development
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The report will target the 


following objectives:


▪ Demonstrate how the 


proposed development will 


perform against the 


sustainability standards set 


by local and national 


policies;


▪ Deliver core aims of 


sustainability in relation to 


energy consumption and 


operational carbon 


emissions, pollution, 


landscape, flooding, 


biodiversity, health and 


wellbeing, materials and 


waste, construction site 


impacts, transport, whole 


life carbon approach and 


circular economy;


▪ Identify areas for 


consideration to facilitate 


the incorporation of the 


principles of sustainable 


design and construction into 


the design;


▪ Review proportionate 


passive design measures 


and appropriate active 


energy strategies, including 


consideration of low and 


zero carbon technologies, 


demonstrating how the 


scheme seeks to minimise 


energy demand and make 


use of renewable generation 


where feasible; and


▪ Illustrate how the Proposed 


Development will increase 


its resilience to the impacts 


of climate change.


Proposed site plan
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Local Policy 


Mid Sussex District Plan 2014 -  


2031 (Adopted March 2018)


Mid Sussex District Council 


adopted the Mid Sussex 


District Plan 2014 -2031 as a 


Development Plan Document 


on 28th March 2018. The 


adopted District Plan sets the 


vision and strategy, with 


accompanying site allocations 


and policies to achieve the 


vision and strategy. 


Key policies include: 


DP39: Sustainable Design and 


Construction


All development proposals 


must seek to improve the 


sustainability of development 


and should where appropriate 


and feasible according to the 


type and size of development 


and location, incorporate the 


following measures: 


▪ Minimise energy use through 


the design and layout of the 


scheme including through 


the use of natural lighting 


and ventilation;


▪ Explore opportunities for 


efficient energy supply 


through the use of 


communal heating networks 


where viable and feasible; 


▪ Use renewable sources of 


energy; 


▪ Maximise efficient use of 


resources, including 


minimising waste and 


maximising recycling/ re -use 


of materials through both 


construction and 


occupation; 


▪ Limit water use to 110 


litres/person/day in 


accordance with Policy 


DP42: Water Infrastructure 


and the Water Environment; 


and


▪ Demonstrate how the risks 


associated with future 


climate change have been 


planned for as part of the 


layout of the scheme and 


design of its buildings to 


ensure its longer term 


resilience.


DP40: Renewable Energy 


Schemes


Proposals for new renewable 


and low carbon energy 


projects, including community -


led schemes, will be permitted 


provided that any adverse local 


impacts can be made 


acceptable, with particular 


regard to: 


▪ Landscape and visual 


impacts, including 


cumulative impacts, such as 


on the setting of the South 


Downs National Park and 


High Weald Area of 


Outstanding Natural Beauty, 


and the appearance of 


existing buildings; 


▪ Ecology and biodiversity, 


including protected species, 


and designated and non -


designated wildlife sites; and


▪ Residential amenity 


including visual intrusion, air, 


dust, noise, odour, traffic 


generation, recreation and 


access. Assessment of 


impacts will need to be 


based on the best available 


evidence, including 


landscape capacity studies.


DP38: Biodiversity


Biodiversity will be protected 


and enhanced by ensuring 


development: 


▪ Contributes and takes 


opportunities to improve, 


enhance, manage and 


restore biodiversity and 


green infrastructure, so that 


there is a net gain in 


biodiversity, including 


through creating new 


designated sites and locally 


relevant habitats, and 


incorporating biodiversity 


features within 


developments; and 


▪ Protects existing 


biodiversity, so that there is 


no net loss of biodiversity. 


Appropriate measures 


should be taken to avoid 


and reduce disturbance to 


sensitive habitats and 


species. Unavoidable 


damage to biodiversity must 


be offset through ecological 


enhancements and 


mitigation measures (or 


compensation measures in 


exceptional circumstances); 


and 


▪ Minimises habitat and 


species fragmentation and 


maximises opportunities to 


enhance and restore 


ecological corridors to 


connect natural habitats and 


increase coherence and 


resilience; and  
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▪ Promotes the restoration, 


management and expansion 


of priority habitats in the 


District; and 


▪ Avoids damage to, protects 


and enhances the special 


characteristics of 


internationally designated 


Special Protection Areas, 


Special Areas of 


Conservation; nationally 


designated Sites of Special 


Scientific Interest, Areas of 


Outstanding Natural Beauty; 


and locally designated Sites 


of Nature Conservation 


Importance, Local Nature 


Reserves and Ancient 


Woodland or to other areas 


identified as being of nature 


conservation or geological 


interest, including wildlife 


corridors, aged or veteran 


trees, Biodiversity 


Opportunity Areas, and 


Nature Improvement Areas. 


DP21: Transport


Development will be required 


to support the objectives of 


the West Sussex Transport 


Plan 2011 -  2026, which are: 


▪ A high quality transport 


network that promotes a 


competitive and prosperous 


economy; 


▪ A resilient transport network 


that complements the built 


and natural environment 


whilst reducing carbon 


emissions over time; 


▪ Access to services, 


employment and housing; 


and 


▪ A transport network that 


feels, and is, safer and 


healthier to use. 


DP29: Noise, Air and Light 


Pollution


Noise pollution: 


▪ It is designed, located and 


controlled to minimise the 


impact of noise on health 


and quality of life, 


neighbouring properties and 


the surrounding area; 


▪ If it is likely to generate 


significant levels of noise it 


incorporates appropriate 


noise attenuation measures; 


Noise sensitive 


development, such as 


residential, will not be 


permitted in close proximity 


to existing or proposed 


development generating 


high levels of noise unless 


adequate sound insulation 


measures, as supported by a 


noise assessment are 


incorporated within the 


development. 


In appropriate circumstances, 


the applicant will be required 


to provide: 


▪ an assessment of the impact 


of noise generated by a 


proposed development; or 


▪ an assessment of the effect 


of noise by an existing noise 


source upon a proposed 


development.


Light pollution: 


▪ The impact on local amenity, 


intrinsically dark landscapes 


and nature conservation 


areas of artificial lighting 


proposals (including 


floodlighting) is minimised, 


in terms of intensity and 


number of fittings; and


▪ The applicant can 


demonstrate good design 


including fittings to restrict 


emissions from proposed 


lighting schemes.


Air Pollution: 


▪ It does not cause 


unacceptable levels of air 


pollution; 


▪ Development on land 


adjacent to an existing use 


which generates air pollution 


or odour would not cause 


any adverse effects on the 


proposed development or 


can be mitigated to reduce 


exposure to poor air quality 


to recognised and 


acceptable levels; and


▪ Development proposals 


(where appropriate) are 


consistent with Air Quality 


Management Plans.


DP37: Trees, Woodland and 


Hedgerows


The District Council will 


support the protection and 


enhancement of trees, 


woodland and hedgerows, and 


encourage new planting. In 


particular, ancient woodland 


and aged or veteran trees will 


be protected. 


Development that will damage 


or lead to the loss of trees, 


woodland or hedgerows that 


contribute, either individually 


or as part of a group, to the 


visual amenity value or 


character of an area, and/ or 


that have landscape, historic or 


wildlife importance, will not 


normally be permitted. 
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Proposals for new trees, 


woodland and hedgerows 


should be of suitable species, 


usually native, and where 


required for visual, noise or 


light screening purposes, trees, 


woodland and hedgerows 


should be of a size and species 


that will achieve this purpose.


DP41: Flood Risk and Drainage


Proposals for development will 


need to follow a sequential 


risk -based approach, ensure 


development is safe across its 


lifetime and not increase the 


risk of flooding elsewhere. The 


District Council’s Strategic 


Flood Risk Assessment (SFRA) 


should be used to identify 


areas at present and future 


flood risk from a range of 


sources including fluvial (rivers 


and streams), surface water 


(pluvial), groundwater, 


infrastructure and reservoirs.


Particular attention will be paid 


to those areas of the District 


that have experienced flooding 


in the past and proposals for 


development should seek to 


reduce the risk of flooding by 


achieving a reduction from 


existing run -off rates.


Sustainable Drainage Systems 


(SuDS) should be implemented 


in all new developments of 10 


dwellings or more, or 


equivalent non -residential or 


mixed development unless 


demonstrated to be 


inappropriate, to avoid any 


increase in flood risk and 


protect surface and ground 


water quality. Arrangements 


for the long term maintenance 


and management of SuDS 


should also be identified. 


For the redevelopment of 


brownfield sites, any surface 


water draining to the foul 


sewer must be disconnected 


and managed through SuDS 


following the remediation of 


any previously contaminated 


land. 


SuDS should be sensitively 


designed and located to 


promote improved 


biodiversity, an enhanced 


landscape and good quality 


spaces that improve public 


amenities in the area, where 


possible. 


The preferred hierarchy of 


managing surface water 


drainage from any 


development is: 


1. Infiltration Measures 


2.  Attenuation and discharge 


to watercourses; and if 


these cannot be met, 


3. Discharge to surface water 


only sewers. 


Land that is considered to be 


required for current and future 


flood management will be 


safeguarded from development 


and proposals will have regard 


to relevant flood risk plans and 


strategies.


DP42: Water Infrastructure 


and the Water Environment


New development proposals 


must be in accordance with the 


objectives of the Water 


Framework Directive, and 


accord with the findings of the 


Gatwick Sub Region Water 


Cycle Study with respect to 


water quality, water supply and 


wastewater treatment and 


consequently the optional 


requirement under Building 


Regulations – Part G applies to 


all new residential 


development in the district. 


Development must meet the 


following water consumption 


standards: 


▪ Residential units should 


meet a water consumption 


standard of 110 litres per 


person per day (including 


external water use).


Development proposals which 


increase the demand for off -


site service infrastructure will 


be permitted where the 


applicant can demonstrate;


▪ that sufficient capacity 


already exists off -site for 


foul and surface water 


provision. Where capacity 


off -site is not available, 


plans must set out how 


appropriate infrastructure 


improvements approved by 


the statutory undertaker will 


be completed ahead of the 


development’s occupation; 


and 


▪ that there is adequate water 


supply to serve the 


development. 


Planning conditions will be 


used to secure necessary 


infrastructure provision. 
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Development should connect 


to a public sewage treatment 


works. If this is not feasible, 


proposals should be supported 


by sufficient information to 


understand the potential 


implications for the water 


environment. 


The development or expansion 


of water supply or 


sewerage/sewage treatment 


facilities will normally be 


permitted, either where needed 


to serve existing or proposed 


new development, or in the 


interests of long term water 


supply and waste water 


management, provided that 


the need for such facilities 


outweighs any adverse land 


use or environmental impacts 


and that any such adverse 


impact is minimised.


Emerging Local Policy -  Mid 


Sussex District Plan 2021 -


2039


The Mid Sussex District Plan 


Review is the statutory process 


through which Mid Sussex 


District Council is updating and 


replacing the adopted District 


Plan (2014 –2031). The 


emerging plan, titled Mid 


Sussex District Plan 2021 –2039, 


will set the planning policy 


framework for future 


development across the 


district, including housing 


delivery, infrastructure 


provision, environmental 


protection and responses to 


climate change. The review is 


required under national 


planning legislation to ensure 


local planning policies remain 


up to date, effective, and 


aligned with the National 


Planning Policy Framework, 


reflecting changes in evidence, 


local circumstances and 


national policy priorities.


The Submission Draft District 


Plan was consulted upon at 


Regulation 19 stage in early 


2024 and formally submitted 


to the Planning Inspectorate in 


July 2024. The Plan is currently 


undergoing Examination in 


Public, during which an 


independent Inspector is 


assessing its legal compliance 


and soundness. Subject to the 


outcome of the Examination 


and any necessary consultation 


on Main Modifications, the 


Council anticipates adopting 


the District Plan 2021 –2039 by 


the end of 2026. It should be 


noted that this policy is 


emerging and therefore carries 


limited weight at present.
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Energy Strategy


The energy strategy for the 


proposed development has 


been prepared in accordance 


with national and local 


planning policy, including 


Policies DP39 and DP40 of the 


Mid Sussex District Plan. The 


approach prioritises reductions 


in regulated energy demand 


and carbon emissions through 


passive design, improved 


energy efficiency and the 


appropriate use of on -site 


renewable energy generation, 


in line with prevailing policy 


expectations.


A fabric - first strategy 


underpins the scheme, with 


enhanced building fabric 


performance exceeding the 


limiting standards set out in 


Part L 2021. This includes 


improved U -values across key 


building elements, reduced air 


permeability and minimised 


thermal bridging, helping to 


lower heat loss, improve 


internal comfort and reduce 


space heating demand. See 


Table 1 below. These measures 


are supported by efficient 


building services to further 


reduce regulated energy use.


The energy performance of the 


development has been 


assessed using SAP modelling, 


with a representative range of 


dwelling types modelled and 


the results extrapolated across 


the site to provide a robust 


assessment of overall 


performance. In addition to 


fabric and efficiency measures, 


roof -mounted photovoltaic 


panels are proposed across the 


dwellings to generate on -site 


renewable electricity and offset 


grid demand.


The combined impact of the 


enhanced fabric performance, 


efficient building services and 


on -site renewable energy 


generation delivers a 10.3% 


reduction in regulated CO ₂ 


emissions compared with the 


Part L 2021 baseline, 


demonstrating compliance 


with planning policy and 


supporting the delivery of 


lower -carbon, energy -efficient 


homes.


For further information, please 


refer to the Energy Statement 


which has been submitted as 


part of this application.
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Table 1: Building fabric performance targets


Element
Part L Volume 1 – 
2021 Limiting 
Building Fabric


Proposed Building 
Fabric 


Roof 0.16 W/(m 2 K) 0.10 W/(m 2 K)


External wall 0.26 W/(m 2 K) 0.18 W/(m 2 K)


Exposed / ground 
floor


0.18 W/(m 2 K) 0.13 W/(m 2 K)


Windows
1.6 W/(m 2 K)
0.63 g -value


1.2 W/(m 2 K)
0.45 g -value


Door 1.6 W/(m 2 K) 1.0 W/(m 2 K)


Air permeability
8.0 m 3/(h.m 2) 
@50Pa


4.0 m 3/(h.m 2) 
@50Pa


Carbon emissions savings
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Whole Life Carbon


22


Whole life carbon comprises 


operational carbon and 


embodied carbon. While the 


previous section presents the 


measures to reduce 


operational carbon, this section 


provides a description of the 


holistic thinking, and the 


sustainable and circular 


economy practices and design 


options implemented to reduce 


the whole life carbon of the 


development.


There are four life cycle models 


which account for each stage 


in the life of a typical project 


outlined in the diagram below. 


These include: 


▪ Module A0 -A5: Product 


sourcing and construction 


phase.


▪ Module B1 -B7:  Use stage.


▪ Module C1 -  C4: End of life 


stage.


▪ Module D: Benefit and loads 


beyond the system 


boundary.


The different stages of the building assessment (RICS)
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WHOLE LIFE CARBON


Whole life carbon reduction 


measures which will be 


considered in the design and 


construction phases should 


include and not be limited to:


▪ Exploring opportunities to 


reduce material quantities, 


for example through Design 


for Manufacture and 


Assembly ( DfMA ) 


techniques;


▪ Considering the use of 


cement replacement 


products such as fly ash or 


GGBS to reduce embodied 


carbon, and admixtures to 


manage setting times where 


feasible;


▪ Aiming to specify FSC (or 


equivalent) certified timber 


wherever possible;


▪ Prioritising responsibly and 


sustainably sourced 


materials, for example those 


with EPDs or sourced 


locally, in line with BRE 


Green Guide principles;


▪ Use of materials that are 


circular, and may be easily 


recovered, reused and 


recycled at the end of the 


proposed development’s 


life; and


▪ Design strategies that 


enable maintenance and 


replacement of building 


components to extend 


service life and reduce 


lifecycle impacts.
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Materials and Waste


MATERIAL CHOICE AND CONSTRUCTION WASTE







Circular economy & 
life cycle thinking


The proposed development 


adopts a circular economy 


approach, aiming to reduce 


waste, conserve resources, and 


extend the lifecycle of 


materials used in construction. 


In a circular economy, waste is 


no longer disposed of and 


instead becomes the resource 


for future production 


processes. To facilitate the re -


use of building materials in the 


future, this must be considered 


during the design stages of 


new buildings. In response to 


this need, the proposed 


development has adopted core 


circular economy principles 


that focus on the conservation 


of virgin resources, designing 


to eliminate waste and 


managing unavoidable waste 


sustainably to maintain waste 


and resources at their highest 


value.


Construction Materials 


The proposed development 


will give preference to the 


selection of sustainable 


materials and the minimisation 


of waste and will support 


circular economy principles 


(efficient use of resources, 


reuse of materials).


The following measures will be 


considered to demonstrate 


that the materials specified are 


sourced, managed and used 


sustainably :


▪ Responsible sourcing of 


materials from suppliers that 


operate an Environmental 


Management System (EMS) 


will be prioritised ;


▪ The use of recyclable 


materials, such as 


aggregate, will be 


considered; and


▪ The design will incorporate 


end -of - life considerations, 


facilitating disassembly and 


reuse of materials.
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Sustainable Construction 


P ractices


Sustainable construction 


practices include good site 


management to encourage 


resource efficiency, increased 


material recovery, and the 


avoidance of the disposal of 


waste to landfill. 


As part of achieving a 


sustainable approach to 


construction, the main 


contractor will be encouraged 


to commit to reducing the 


impact of the construction 


processes on the environment. 


of waste to landfill.  


Construction Waste


Waste reduction will be 


planned from project inception 


to completion, including 


consideration of standardised 


components, modular build, 


and reuse of secondary 


products and materials.


Operational Waste 


Dedicated space will be 


provided for the segregation 


and storage of operational 


recyclable waste volumes 


generated by the proposed 


development, its occupants 


and activities. This space will 


be:


▪ Clearly labelled, to assist 


with segregation, storage 


and collection of the 


recyclable waste streams; 


and


▪ Accessible to building 


occupants for the deposit of 


materials and collections by 


waste management 


contractors. 
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Transport


SUSTAINABLE MOBILITY







The proposed development 


has been assessed against the 


West Sussex Transport Plan 


2022 –2036, the Mid Sussex 


Design Guide, the Copthorne 


Neighbourhood Plan (CNP15), 


and Mid Sussex District Plan 


2014 -  2031 (DP21).


Transport Statement


The Transport Statement 


prepared by Stantec 


demonstrates that the site 


benefits from strong 


opportunities for walking and 


cycling, supported by 


infrastructure already delivered 


as part of the wider Heathy 


Wood development. This 


includes shared 


pedestrian/cycle paths within 


and through the development, 


an informal woodland walk, 


and connections towards 


Copthorne Village, Forge 


Wood and routes in the 


direction of Three Bridges 


Station and Crawley. 


The assessment also confirms 


that a wide range of local 


services and facilities are 


accessible by active travel, 


with many amenities within 


1,600m (circa 20 minutes’ 


walk) and additional 


destinations within a 15 -minute 


cycle.


The site is within a short walk 


of bus stops on Worsell Drive 


served by Metrobus 281, 


providing connections between 


East Grinstead and Crawley via 


Copthorne. 


Rail access is available via 


Three Bridges, Gatwick Airport 


and Crawley stations, which are 


accessible by bus services and 


local cycle routes, supporting 


travel to destinations to 


London and Brighton.


Vehicular access will use 


existing bell -mouth junctions 


already constructed to serve 


both parcels (southern via 


Langridge Way, northern via 


Worsell Drive, with northern 


access managed by the bus 


gate restrictions). Pedestrian 


and cycle access will be via 


Worsell Drive where a 2m 


footway and 3m shared 


pedestrian/cycleway have 


already been delivered, 


alongside crossing points.


Parking is proposed in 


accordance with WSCC


standards, with allocated 


parking for all homes and 


visitor provision distributed 


across the parcels; the strategy 


reflects local feedback on 


parking, and allocated 


provision is set 5% above the 


standard. 


EV charging will be provided, 


and cycle parking will be 


provided for houses 


(garages/sheds) with a 


dedicated cycle store for 


apartments. 


Overall, the assessment 


concludes that the 


development will not result in a 


material impact on the local 


highway network and is 


acceptable on transport and 


highway grounds. For further 


information, please refer to the 


Transport Statement.


Sustainable mobility
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Pedestrian and cycle network (Source: Transport Assessment)
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Travel Plan 


The Travel Plan was prepared 


by Stantec. It sets out a clear 


package of measures to reduce 


reliance on single -occupancy 


car travel and encourage 


walking, cycling and public 


transport for residents, staff 


and visitors.


The plan is actively managed 


by an appointed Travel Plan 


Coordinator (Stantec), with 


delivery overseen through a 


Travel Plan Steering Group and 


a defined programme of 


monitoring and reporting.


Progress to date is evidenced 


through implementation and 


uptake, including 120 


sustainable travel voucher 


requests, the delivery of active 


travel links, and the diversion 


of Metrobus service 281 


through the site with good 


resident uptake. 


Targets are set to deliver a 10% 


reduction in 12 -hour weekday 


residential vehicle trips by Year 


5, and the plan reports a 4% 


reduction at Year 3 (vehicle 


trip rate 5.205 against the 


agreed baseline). 


Incentives and information 


measures include welcome 


packs (updated August 2022), 


newsletters, and a sustainable 


travel voucher (up to £150), 


with 91 vouchers issued 


(including 74 cycle vouchers as 


of July 2024, and 14 Metrobus 


vouchers as of December 


2024). 


Where targets are not 


achieved, the plan sets out an 


agreed approach with WSCC 


focused on additional “soft” 


measures, including (where 


required) a second offer of the 


£150 voucher.


In summary, the Travel Plan 


provides an established and 


monitored framework to 


minimise car dependency, 


supported by active 


management, clear targets, and 


demonstrated delivery of 


measures and incentives


Existing bus network (Source: Travel Plan)
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Landscape, 
Biodiversity and 
Ecology


ECOLOGICAL VALUE OF THE SITE







The proposed development is 


supported by an Arboricultural 


Report, Impact Assessment 


and Method Statement 


prepared by SLR Consulting, 


using BS 5837:2012 and 


reflecting standing advice on 


ancient woodland buffers from 


Forestry England and Natural 


England.


Arboricultural Impact 


Assessment


The layout has been designed 


to protect W40 / Wellfield 


Copse  to the west by locating 


development outside an 


ancient woodland buffer that is 


a minimum of 15m and extends 


to 20m in places, with tree 


protection measures forming a 


physical boundary to prevent 


impacts on the woodland.


The assessment confirms that 


impacts are limited and largely 


avoid higher -value trees. Only 


two Category C trees are 


proposed for removal, T12 and 


T31, to facilitate highway and 


road/layby works. Where 


works unavoidably interact 


with retained trees, incursions 


into Root Protection Areas are 


described as minor.


Minor works are also identified 


along the woodland edge of 


W40 to facilitate boundary 


fencing and garden shed bases, 


with Tree Protection Fencing 


and an Arboricultural Method 


Statement setting out how 


sensitive activities will be 


managed, including the use of 


Horizontal Directional Drilling 


(HDD) for drainage installation 


beneath G8 to avoid incursions 


into RPAs.


In summary, the arboricultural 


assessment confirms that the 


scheme has been designed to 


protect the adjacent ancient 


and semi -natural woodland 


(W40) through a 15 –20m 


buffer and construction 


controls, with impacts limited 


to the removal of two Category 


C trees and minor, managed 


RPA incursions supported by a 


detailed method statement.
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Tree protection plan (Source: Arboricultural Report)







Biodiversity and Ecology


The proposed development 


has been assessed through an 


Ecological Impact Assessment 


( EcIA ) prepared by SLR 


Consulting in accordance with 


current CIEEM guidance, and 


informed by the local policy 


framework including the Mid 


Sussex District Plan 2014 –2031 


(DP37 and DP38).


Ecological Impact Assessment 


The assessment confirms that 


statutory and non -statutory 


designated sites are present 


within 2km. No designated 


sites are expected to be 


impacted due to distance, lack 


of hydrological connectivity, 


and the presence of built 


development and major roads 


between the Site and those 


sites.


The key ecological constraint is 


the priority habitat woodland 


immediately adjacent to the 


Southern Parcel, including 


ancient woodland and 


deciduous woodland identified 


as Priority Habitats. The 


scheme has been designed to 


retain these habitats and 


includes a 15m ancient 


woodland buffer with 


associated protection 


measures. Potential 


construction and operational 


risks to adjacent woodland are 


identified, including pollution 


and increased footfall. 


Mitigation includes dust 


suppression, protective fencing 


to safeguard root protection 


zones, and post -development 


planting to strengthen the 


buffer and provide a physical 


barrier between housing and 


woodland.


The assessment identifies the 


ecological features requiring 


detailed assessment as priority. 


Further technical detail and 


survey outputs are provided in 


the supporting ecological 


documents and technical 


appendices submitted as part 


of this application.


Biodiversity 


Biodiversity Net Gain has been 


assessed using the Statutory 


Biodiversity Metric. The 


assessment confirms that


off -site units will be required, 


and the project seeks to secure 


10% biodiversity gain through 


off -site enhancements in line 


with the requirements of the 


Environment Act.


Overall, the assessment 


concludes that effects are not 


significant following mitigation, 


and that the proposals will 


deliver biodiversity gains 


following completion of 


construction and restoration 


activities. The only potential 


residual issue highlighted is a 


long -term predation risk to 


hazel dormouse linked to 


domestic cats associated with 


the completed development.
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Habitats classification (Source: Ecological Impact Assessment)
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Flood Risk, Drainage 
and Water


IMPACT OF WATER







Flood Risk and Drainage Strategy


The proposed development is 


supported by a Drainage and 


Flood Risk Strategy Technical 


Note (Rev D), prepared by 


Stantec to demonstrate that 


the surface water and foul 


drainage proposals for the 


Northern and Southern plots 


align with the site -wide 


drainage strategy (October 


2017) and incorporate current 


climate change allowances.


Drainage and Flood Risk 


strategy 


Flood risk has been considered 


with reference to the Flood 


Risk Assessment by Hydroland  


(November 2013). The site is 


predominantly within Flood 


Zone 1, with a small area in 


Flood Zone 2 and no Flood 


Zone 3. The report concludes 


that the development will not 


increase flood risk on site, 


locally or downstream, with no 


loss of floodplain storage and 


only minimal changes in 


modelled water levels.


The drainage strategy covers 


two parcels and follows the 


site -wide approach set out in 


the 2017 strategy. The 


Southern plot surface water 


outfall has been moved to 


connect into Copthorne Brook 


to suit the updated plot extent 


and site topography. The 


Northern plot surface water 


connects into the existing 


Worsell Drive spine road 


drainage infrastructure.


Surface water is designed to 


restrict discharge to agreed 


greenfield -based rates and 


includes allowances for the 


100 -year event with +40% 


climate change, plus +10% 


urban creep. The Southern plot 


(1.822 ha, 60.5% impermeable) 


discharges to Copthorne Brook 


at 5.2 l/s and provides 672.7 


m³ of attenuation using SuDS 


measures including oversized 


pipes, attenuation storage, 


HydroBrake  flow control and a 


weir wall chamber. The 


Northern plot (0.225 ha, 66.1% 


impermeable) discharges at a 


minimum of 5.0 l/s to reduce 


blockage risk and provides 


30.4 m³ of attenuation using 


cellular storage and permeable 


paving.


Foul drainage from both plots 


is designed to drain by gravity 


into the existing Worsell Drive 


foul infrastructure. The 


Northern plot foul discharge 


rate is 0.5 l/s. The Southern 


plot foul discharge rate is 3.2 


l/s, and the connection location 


has been moved further north 


to suit the south -to -north fall 


across the site.


An optioneering exercise for 


the Southern plot surface 


water confirmed that an 


alternative connection to an 


existing pipe under the spine 


road was not taken forward 


due to constraints including 


works within root protection 


areas and limited scope to 


increase upstream attenuation. 


A pond option was also 


discounted due to space and 


lower storage performance, 


and attenuation crates were 


retained due to flexibility and 


capacity.


Supporting information is 


provided in the drainage 


strategy drawings for each 


plot. 
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Minimising Water Consumption


Policy DP42 of the Mid Sussex 


District Plan 2014 –2031 


requires residential 


development to achieve a 


water consumption rate of no 


more than 110 litres per person 


per day, including external 


water use.


Domestic water consumption 


in the UK has increased by 


more than 50% over the past 


25 years, placing significant 


pressure on natural water 


resources such as rivers and 


reservoirs. This increase also 


has indirect impacts on 


wetland habitats and wider 


ecosystems. To help reduce 


water demand, a range of 


water -efficient fittings, 


appliances and design 


measures will be incorporated 


wherever possible, including 


but not limited to the 


following:


▪ Flow restrictors & aerators -  


restrictors fit within the 


existing plumbing structure 


of the shower head or 


connection pipe to taps to 


restrict water flow and 


reduce the outlet flow and 


pressure. Aerators restrict 


the flow of water but 


maintain the pressure by 


adding air to the water 


giving a perception of a 


power shower/taps without 


the water and energy use;


▪ Appliances -  where 


dishwashers and washing 


machines are specified, 


consideration will be given 


to low water consuming 


appliances; and


▪ Drought resistant planting 


with low irrigation 


requirements will reduce 


water demand for irrigation.


As a result of these measures, 


the calculated water 


consumption for the 


development is 106.45 litres 


per person per day, which is 


below the Policy DP42 target 


of 110 litres per person per day.
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Installation type Unit of measure
capacity/flow 


rate
Litres/person/day


WCs (dual flush)
Full flush volume (litres) 4 5.84


Part flush volume (litres) 2.6 7.70


Taps (excluding kitchen/utility 
room taps)


Flow rate (litres/minute) 4 7.90


Bath (where shower also present) Capacity to overflow (litres) 150 16.5


Shower only (where bath also 
present)


Flow rate (litres/minute) 9 39.33


Kitchen/utility room sink taps Flow rate (litres/minute) 5 12.56


Washing machine Litres/kg dry load 8.17 17.16


Dishwasher Litres/place setting 1.25 4.50


Calculated Use 111.48


Normalisation factor 0.91


Total Consumption 101.45


Total Consumption (Building Regulations 17.K) – with 
external water consumption


106.45


17.K Compliance? Yes


Table 2: Water efficiency calculations
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Pollution


NOISE AND AIR POLLUTION







Noise Pollution


The proposed development 


has been assessed through a 


Noise Impact Assessment 


prepared by Stantec, with 


reference to the Mid Sussex 


District Plan 2014 –2031 (Policy 


DP29) and the Planning Noise: 


Advice Document Sussex. The 


assessment also applies 


relevant standards and 


guidance including BS 


8233:2014, ProPG : Planning 


and Noise (2017), and 


considers the interaction with 


Building Regulations, including 


Approved Document O 


(Overheating).


Noise Pollution


A Noise Impact Assessment 
(NIA) has been prepared by 
Stantec and is informed by a 
baseline noise survey 
undertaken at four locations 
representative of the proposed 
development façades. The 
survey confirms that road 
traffic is the dominant source 
of noise, primarily from the 
M23 and the local road 
network (including Worsell 
Drive), with occasional short -
term higher noise events 
associated with aircraft 
overflights from Gatwick 
Airport.


Using the survey data and 
assessment methodology, the 
NIA concludes that most of the 
site falls within a low to 
negligible noise risk during the 
daytime, with medium risk 
principally identified at night 
and in limited locations close 
to Worsell Drive. The site is 
therefore considered suitable 
for residential use, provided 


that good acoustic design is 
embedded within the scheme 
and secured through planning, 
including submission and 
implementation of an acoustic 
mitigation scheme.


To protect internal amenity, the 
assessment identifies that the 
building envelope should be 
specified (including glazing 
and ventilation elements) to 
achieve appropriate internal 
noise levels with windows 
closed. For external amenity, 
the majority of private gardens 
are predicted to achieve noise 
levels below 55 dB LAeq . 
Where higher levels are 
predicted in a small number of 
gardens along the western 
boundary, targeted mitigation 
is proposed in the form of 2 m 
high acoustic garden fencing 
along the western perimeter.


Overall, the assessment 
confirms that the site is 
suitable for residential use 
subject to detailed acoustic 
design, targeted 2 m acoustic 
fencing in specific gardens, and 
an integrated approach to 
ventilation and indoor comfort.
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Air Pollution


The proposed development 


has been assessed through an 


Air Quality Assessment 


prepared by Stantec, with 


reference to the Mid Sussex 


District Plan 2014 –2031 (Policy 


DP29) and the Mid Sussex Site 


Allocations DPD (Policy SA38: 


Air Quality), alongside relevant 


national planning policy and 


guidance including the NPPF 


and Planning Practice 


Guidance (Air Quality).


Air Quality Assessment


Baseline conditions indicate 


the site is not within an Air 


Quality Management Area 


(AQMA) and predicted 


background concentrations of 


NO ₂, PM₁ ₀ and PM₂.₅ are well 


below the relevant national 


objectives, confirming the site 


is appropriate for residential 


use.


During construction, the 


principal risk relates to dust 


generation and trackout , 


including potential effects on 


nearby residents and adjacent 


areas of ancient woodland. A 


comprehensive package of 


IAQM -aligned dust controls will 


be implemented through a 


Construction Environmental 


Management Plan and Dust 


Management Plan (secured by 


planning condition), including 


site layout controls, dust 


suppression, 


monitoring/inspections, no -


idling, avoidance of waste 


burning, and measures to 


prevent and clean trackout  


(e.g., road sweeping and 


wheel -wash where 


practicable). With mitigation in 


place, residual construction 


effects are assessed as not 


significant.


In operation, the development 


is expected to generate around 


404 vehicle movements per 


day, including approximately 2 


heavy vehicle movements per 


day. Although a small 


proportion of trips may pass 


through the Crawley AQMA, 


the assessment concludes that 


impacts are expected to be 


negligible and therefor not 


significant.


Overall, the Proposed 


Development is considered to 


be in accordance with the 


requirements of the NPPF, and 


relevant national and local 


planning policy and guidance 


regarding air quality, including 


the interim PM2.5 guidance. 


Therefore, the scheme is 


considered to be acceptable 


from the perspective of air 


quality.
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IAQM Construction Dust band Criteria from the Site boundary (Source: 
Air Quality Assessment)
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Community 
involvement


A SUMMARY OF COMMUNITY ENGAGEMENT AND SOCIAL SUSTAINABILITY







Community involvement


Statement of community 


involvement 


A Statement of Community 


Involvement (SCI) has been 


prepared by Savills on behalf 


of Miller Homes to accompany 


the full planning application for 


69 new homes on land parcels 


adjacent to Worsell Drive, 


Copthorne. The SCI explains 


the approach to consultation 


and summarises stakeholder 


engagement and public 


feedback undertaken between 


October 2024 and January 


2025, in line with national and 


local expectations for early 


engagement.


Engagement comprised pre -


application discussions with 


Mid Sussex District Council 


(including a formal pre -


application meeting in October 


2024 and written feedback 


received in December 2024) 


alongside a programme of 


public consultation delivered 


through an online information 


page, direct mail to local 


residents, and an in -person 


exhibition event. The public 


consultation included a 


dedicated webpage and email 


address launched on 25 


November 2024, leaflet 


distribution to 590 addresses, 


and a staffed public exhibition 


at the Heathy Wood sales 


centre on 4 December 2024, 


attended by over 120 members 


of the community.


The SCI reports 49 formal 


responses, with common 


concerns relating to perceived 


overdevelopment, 


parking/traffic implications, 


and the amount of green/open 


space, alongside positive 


feedback on landscaping, 


pedestrian routes and 


affordable housing. The 


applicant response includes 


design changes and 


clarifications, including a 


reduction in the scheme from 


77 homes to 69, increased 


provision of green/open space 


(including a larger green area 


in the south -eastern corner of 


the southern parcel), and 


inclusion of a community 


orchard and amenity features 


to support community use.
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A SUMMARY OF THE HOLISTIC SUSTAINABLE APPROACH







Conclusion


This Sustainability Statement 


sets out how the proposed 


development at Land Parcels 


adjacent to Worsell Drive, 


Copthorne has been designed 


in accordance with relevant 


national and local planning 


policy relating to sustainable 


development. 


The Statement has been 


prepared with reference to the 


following key policy and 


guidance documents:


▪ National Planning Policy 


Framework (2024); and


▪ Mid Sussex District Plan 


2014 –2031 (Adopted March 


2018).


This report demonstrates that 


the proposed development 


responds positively to adopted 


policy requirements relating to 


sustainable development. In 


particular, the scheme:


▪ Makes efficient use of land 


within the established 


residential context of the 


wider Heathy Wood 


development;


▪ Adopts a fabric - first 


approach to reduce energy 


demand through enhanced 


building fabric performance, 


including improved 


U -values, reduced air 


permeability and minimised 


thermal bridging, in 


accordance with Part L 2021;


▪ Incorporates roof -mounted 


solar photovoltaic (PV) 


panels to contribute to 


on -site renewable electricity 


generation and achieve a 


policy -compliant reduction 


in regulated carbon 


emissions;


▪ Accounts for overheating 


risk through passive design 


measures, with ventilation, 


acoustic performance and 


overheating addressed in a 


coordinated manner at 


detailed design stage;


▪ Implements a SuDS - led 


drainage strategy, 


incorporating on -site 


attenuation, greenfield 


runoff controls and current 


climate -change allowances 


to manage surface water 


and flood risk;


▪ Minimises construction and 


operational waste through 


good site management 


practices, application of 


circular economy principles 


and provision of dedicated 


refuse and recycling 


facilities;


▪ Includes appropriate 


measures to mitigate noise 


and air quality impacts 


during construction and 


operation, secured through 


a Construction 


Environmental Management 


Plan and detailed technical 


assessments;


▪ Protects and enhances 


biodiversity through the 


retention of existing 


habitats, buffers to adjacent 


ancient woodland, on -site 


ecological enhancements 


and delivery of statutory 


10% Biodiversity Net Gain 


via off -site provision;


▪ Delivers a landscape - led 


masterplan incorporating 


green infrastructure that 


supports visual amenity, 


ecological function and 


resident wellbeing; and


▪ Supports sustainable travel 


patterns through walking 


and cycling connectivity, EV 


charging provision, cycle 


storage and an actively 


managed Travel Plan.


Overall, the proposed 


development at Land Parcels 


adjacent to Worsell Drive, 


Copthorne demonstrates a 


comprehensive and 


proportionate approach to 


sustainable development, 


addressing energy efficiency, 


water management, 


biodiversity, pollution control 


and sustainable transport. The 


scheme accords with adopted 


national and local planning 


policy and will deliver a 


high -quality residential 


environment that is resilient to 


future environmental and 


climatic pressures.
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