From: Ryan Caldon <Ryan.Caldon@knightfrank.com>

Sent: 02 June 2026 10:21:25 UTC+01:00

To: "Andrew Clarke" <Andrew.Clarke@midsussex.gov.uk>; "Jamie Evans-Freke"
<Jamie.Evans-Freke@knightfrank.com>

Cc: "Tanya Leete" <Tanya.Leete@midsussex.gov.uk>; "David Weller"
<David.Weller@midsussex.gov.uk>; "Andrew Berry" <Andrew.Berry@midsussex.gov.uk>

Subject: RE: EF/25/0133 - 105 Lion Lane Turners Hill (DM/26/0626) SR/26/1738
Attachments: Energy Statement 11 May 2026.pdf

Hi Andrew,

I hope that you had an enjoyable break.
I look forward to receiving your collective comments over the coming days.

In the meantime, | wanted to share an updated Energy / Sustainability Statement. Following
further assessment of the property’s energy performance, we can confirm that it achieves an
11% reduction in regulated CO, emissions compared to a Part L (2021) Building Regulations—
compliant development.

This is a strong outcome, particularly for a property dating from the 1890s, and reflects the
significant investment made to enhance its performance and ensure a high-quality living
environment.

Kind regards

Ryan
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Senior Planner
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From: Andrew Clarke <Andrew.Clarke@midsussex.gov.uk>

Sent: 20 May 2026 10:41

To: Jamie Evans-Freke <Jamie.Evans-Freke@knightfrank.com>; Ryan Caldon
<Ryan.Caldon@knightfrank.com>

Cc: Tanya Leete <Tanya.Leete@midsussex.gov.uk>; David Weller <David.Weller@midsussex.gov.uk>;
Andrew Berry <Andrew.Berry@midsussex.gov.uk>

Subject: [EXTERNAL] RE: EF/25/0133 - 105 Lion Lane Turners Hill (DM/26/0626) SR/26/1738

Thanks Jamie. | will collate our collective comments and any suggestions and come
back to you. I’'m on leave next week so whilst I'll aim to respond by the end of this week

it might have to wait until w/c 15t June.
Kind regards

Andy Clarke BSc (Econ), PGDip

Senior Planning Officer

Planning Investigation and Enforcement

Mid Sussex District Council, Oaklands Road

Haywards Heath, West Sussex, RH16 1SS

Tel: +44 (0)1444 477332

Andrew.Clarke@midsussex.gov.uk http://www.midsussex.gov.uk

Working together for a better Mid Sussex

From: Jamie Evans-Freke <Jamie.Evans-Freke@knightfrank.com>

Sent: 19 May 2026 16:47

To: Andrew Clarke <Andrew.Clarke@midsussex.gov.uk>; Ryan Caldon
<Ryan.Caldon@knightfrank.com>

Cc: Tanya Leete <Tanya.Leete@midsussex.gov.uk>; David Weller
<David.Weller@midsussex.gov.uk>; Andrew Berry <Andrew.Berry@midsussex.gov.uk>
Subject: RE: EF/25/0133 - 105 Lion Lane Turners Hill (DM/26/0626) SR/26/1738

Andrew,

Good to meet you on site this morning.

Let me know if you have any further queries or require any additional information from us.
Best wishes,

Jamie
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Knight
Frank

Jamie Evans-Freke
Partner, Department Head
Rural Asset Management - Horsham

D- +44 1403339184 M: +44 7977072901 knightfrank.com

The Gate House, Byfleets Lane, Field Place, Horsham, RH12 3PB, United Kingdom

Sarak
‘Resilience isn’t just about surviving change,
it’s about shaping it for the future’

N OF THE RURAL |

From: Andrew Clarke <Andrew.Clarke@midsussex.gov.uk>

Sent: 18 May 2026 11:49

To: Ryan Caldon <Ryan.Caldon@knightfrank.com>

Cc: Tanya Leete <Tanya.Leete@midsussex.gov.uk>; Jamie Evans-Freke <Jamie.Evans-
Freke@knightfrank.com>; David Weller <David.Weller@midsussex.gov.uk>; Andrew Berry
<Andrew.Berry@midsussex.gov.uk>

Subject: [EXTERNAL] RE: EF/25/0133 - 105 Lion Lane Turners Hill (DM/26/0626) SR/26/1738

Thanks for confirming Ryan.
See you there.

Andy Clarke BSc (Econ), PGDip

Senior Planning Officer

Planning Investigation and Enforcement

Mid Sussex District Council, Oaklands Road

Haywards Heath, West Sussex, RH16 1SS

Tel: +44 (0)1444 477332

Andrew.Clarke@midsussex.gov.uk  http://www.midsussex.gov.uk

Working together for a better Mid Sussex
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From: Ryan Caldon <Ryan.Caldon@knightfrank.com>

Sent: 18 May 2026 10:44

To: Andrew Berry <Andrew.Berry@midsussex.gov.uk>; Andrew Clarke
<Andrew.Clarke@midsussex.gov.uk>

Cc: Tanya Leete <Tanya.Leete@midsussex.gov.uk>; Jamie Evans-Freke <Jamie.Evans-
Freke@knightfrank.com>; David Weller <David.Weller@midsussex.gov.uk>

Subject: RE: EF/25/0133 - 105 Lion Lane Turners Hill (DM/26/0626) SR/26/1738

Hi all,

We can indeed accommodate a site visit at 10am tomorrow. My colleague Jamie cc’d will meet
you on site.

Many thanks

Knight
Frank

Ryan Caldon MRTPI

Senior Planner

+44 2071672486 M:

D: +44 7966253006 knightfrank.com

55 Baker Street, London, W1U 8AN, United Kingdom

Planning Consultancy
Track Record 2026

OUT NOW  Read more here =

From: Andrew Berry <Andrew.Berry@midsussex.gov.uk>

Sent: 18 May 2026 09:49

To: Andrew Clarke <Andrew.Clarke@midsussex.gov.uk>; Ryan Caldon <Ryan.Caldon@knightfrank.com>
Cc: Tanya Leete <Tanya.Leete@midsussex.gov.uk>; Jamie Evans-Freke <Jamie.Evans-
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Freke@knightfrank.com>; David Weller <David.Weller@midsussex.gov.uk>
Subject: [EXTERNAL] RE: EF/25/0133 - 105 Lion Lane Turners Hill (DM/26/0626) SR/26/1738

Hi Ryan and Andrew,

Are we able to go ahead with the proposed visit at 10 tomorrow morning please? It
would be helpful to know as | have other work to plan as well. | normally work in Mid
Sussex on Tuesdays, but | can’t make next week as | am on a course.

Kind regards, Andrew Berry, Senior Environmental Health Officer, Environmental Health, Mid
Sussex District Council, Tel: 01444 477249 Email: andrew.berry@midsussex.gov.uk

e

MID SUSSEX
DISTRICT COUNCIL Working together for a better Mid Sussex

From: Andrew Clarke <Andrew.Clarke@midsussex.gov.uk>

Sent: 14 May 2026 14:45

To: Ryan Caldon <Ryan.Caldon@knightfrank.com>

Cc: Tanya Leete <Tanya.Leete@midsussex.gov.uk>; Jamie Evans-Freke <Jamie.Evans-
Freke@knightfrank.com>; Andrew Berry <Andrew.Berry@midsussex.gov.uk>; David Weller
<David.Weller@midsussex.gov.uk>

Subject: RE: EF/25/0133 - 105 Lion Lane (DM/26/0626)

Hi Ryan,

Further to my site visit last week, | have consulted with my Housing Standards
colleagues (as the property is in the private rental sector) and they do have concerns
regarding the quality of accommodation with particular respect to the basement
accommodation with its lack of natural light and ventilation. As noted, the quality of
accommodation is a material consideration in the planning process both with regards to
the National Dwelling Space Standards (policy DP27 of the Mid Sussex District Plan)
and providing a high quality of safe accommodation (policy DP26).

It would therefore be useful if both Housing Standards and Building Control Officers
could view the building and accommodation and would be grateful if arrangements
could be made for a visit at 10am next Tuesday (191" May). If this isn’t suitable can
some appropriate dates over the next 10 days be provided please. | will be holding off
making a recommendation on the application until | have received full comments from
my colleagues.

Thanks in advance.
Andy Clarke BSc (Econ), PGDip

Senior Planning Officer
Planning Investigation and Enforcement
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Mid Sussex District Council, Oaklands Road

Haywards Heath, West Sussex, RH16 1SS

Tel: +44 (0)1444 477332

Andrew.Clarke@midsussex.gov.uk  http://www.midsussex.gov.uk

Working together for a better Mid Sussex

From: Ryan Caldon <Ryan.Caldon@knightfrank.com>

Sent: 01 May 2026 16:51

To: Andrew Clarke <Andrew.Clarke@midsussex.gov.uk>

Cc: Tanya Leete <Tanya.Leete@midsussex.gov.uk>; Jamie Evans-Freke <Jamie.Evans-
Freke@knightfrank.com>

Subject: RE: EF/25/0133 - 105 Lion Lane (DM/26/0626)

Hi Andrew,

Please find attached plans dated January 1955 (Images 1 and 2), which illustrate the residential
layout of the property at that time and identify it as having its own separate address: 105 Lion
Lane.

I have also attached a further plan dated April 1965 (Image 3), which again refers to the
property as 105 Lion Lane, confirming that it was a standalone address and in use as a
residential dwelling at that time.

| trust this evidence will be helpful in demonstrating the long-established residential occupation
and use of the property.

Many thanks,

P ¥ Knight
A Frank

Ryan Caldon MRTPI

Senior Planner

+44 2071672486 M:

D: +44 7966253006 knightfrank.com

55 Baker Street, London, W1U 8AN, United Kingdom
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From: Ryan Caldon <Ryan.Caldon@knightfrank.com>

Sent: 24 April 2026 17:28

To: Andrew Clarke <Andrew.Clarke@midsussex.gov.uk>

Cc: Tanya Leete <Tanya.Leete@midsussex.gov.uk>; Jamie Evans-Freke <Jamie.Evans-
Freke@knightfrank.com>

Subject: RE: EF/25/0133 - 105 Lion Lane (DM/26/0626)

Hi Andrew,

Unfortunately a site visit on 291" won't be possible. Does 61" May at 10am work for you?

With regards to the financial contributions towards SAMM and SANG, | can confirm that these
are agreeable.

I will follow with evidence on the long-term residential occupation.

Many thanks

n Knight
Frank
Ryan Caldon MRTPI

Senior Planner

+44 2071672486 M:

D: +44 7966253006 knightfrank.com

55 Baker Street, London, W1U 8AN, United Kingdom
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From: Ryan Caldon <Ryan.Caldon@knightfrank.com>
Sent: 23 April 2026 09:05

To: Andrew Clarke <Andrew.Clarke@midsussex.gov.uk>
Cc: Tanya Leete <Tanya.Leete@midsussex.gov.uk>
Subject: RE: EF/25/0133 - 105 Lion Lane (DM/26/0626)

Hello Andrew,

Thank you for your below email. Noted that you have now validated the application and
commenced the determination period.

Attached | provide an Energy / Sustainability Statement and an updated Planning Statement
that makes references to the conclusions of the Energy / Sustainability Statement.

Please can the Energy / Sustainability Statement be uploaded to the MSDC portal and the
Planning Statement which is currently online be replaced with the attached?

| have relayed your below queries regarding a site visit, evidence of residential use since 1955,
and the SAMM and SANG payment to my client. | will respond to you once | have the relevant
answers.

Kind regards

Knight
Frank

Ryan Caldon MRTPI

Senior Planner

D- +44 2071672486 M: +44 7966253006 knightfrank.com

55 Baker Street, London, W1U 8AN, United Kingdom
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From: Andrew Clarke <Andrew.Clarke@midsussex.gov.uk>

Sent: 21 April 2026 14:42

To: Ryan Caldon <Ryan.Caldon@knightfrank.com>

Cc: Tanya Leete <Tanya.Leete@midsussex.gov.uk>

Subject: [EXTERNAL] RE: EF/25/0133 - 105 Lion Lane (DM/26/0626)

Hi Ryan,

Thanks for the email. FYI the application has been validated and is now live and has

been passed to myself for determination. A decision is due by 15M June. If you send
any additional sustainability info direct to me I'll add it the file.

| will need to visit the site to assess the accommodation and ideally late morning on
Wednesday 29th April would suit. Would that be ok? | will need access to the property
itself to assess the standard of accommodation. If 29t doesn’t suit | could do 6t May
and then not until w/c 18" May.

Having made an initial review of the application | note the assertion that the building has
been in residential use since 1955. Is there any evidence to support this? In addition to
this can you confirm the previous / lawful use of the building and the land please?

| also note your comments regarding policy DP17 and the likely significant impact upon
the Ashdown Forest SPA. Whilst | note your comments, for the application to be
compliant with the policy, contributions will need to be made in respect of the Suitable
Alternative Natural Greenspace (SANG) and Strategic Access Management and
Monitoring (SAMM). There is no exemption in the policy or Habitats Regulations for
retrospective development. A contribution of £1170 for the SAMM and £5223 for the
SANG would therefore be due (in addition to legal and monitoring fees). Noting the
retrospective nature of the development planning permission could not be issued until
the likely significant harm is mitigated (ie: the contribution is paid) and therefore the
legal agreement securing the contribution would take a form of a Deed under s.106 of
the T&CPA 1990 where upon completion of the deed (and payment of the contributions)
the planning permission would be issued.
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| would be grateful for your comments and agreement to the above regarding the
SANG, SAMM and s.106 process. If so | will instruct our legal officers to make contact
with your solicitor to commence drafting the deed.

Should you wish to discuss any of the above do please let me know noting | am out of
the office from 12pm on 22nd April until 10am on the 2gth April.

Kind regards

Andy Clarke BSc (Econ), PGDip

Senior Planning Officer

Planning Investigation and Enforcement

Mid Sussex District Council, Oaklands Road

Haywards Heath, West Sussex, RH16 1SS

Tel: +44 (0)1444 477332

Andrew.Clarke@midsussex.gov.uk http://www.midsussex.gov.uk

Working together for a better Mid Sussex

From: Ryan Caldon <Ryan.Caldon@knightfrank.com>
Sent: 21 April 2026 10:54

To: Andrew Clarke <Andrew.Clarke@midsussex.gov.uk>
Cc: Tanya Leete <Tanya.Leete@midsussex.gov.uk>
Subject: RE: EF/25/0133 - 105 Lion Lane

Hi Andrew,
| wanted to provide you with an update on the retrospective application for 105 Lion Lane.

The application was submitted in mid-March following which we received several queries ahead
of the application being validated.

The matter which has taken some time to resolve is the preparation of a Sustainability / Energy
Statement due to the calculations that needed to be undertaken.

| am pleased to say that | now have a draft version of the Sustainability / Energy Statement.

| therefore anticipate that | will be able to issue a consolidated planning application pack to the
validation team in the coming day.

Many thanks

Ryan
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Knight
Frank

Ryan Caldon MRTPI

Senior Planner

D- +44 2071672486 M: +44 7966253006 knightfrank.com

55 Baker Street, London, W1U 8AN, United Kingdom

Planning Consultancy
Track Record 2026

OUT NOW  Read more here =

From: Andrew Clarke <Andrew.Clarke@midsussex.gov.uk>
Sent: 13 February 2026 10:02

To: Ryan Caldon <Ryan.Caldon@knightfrank.com>

Cc: Tanya Leete <Tanya.Leete@midsussex.gov.uk>
Subject: [EXTERNAL] RE: EF/25/0133 - 105 Lion Lane

Yes Ryan. So long as there are no external changes which facilitated or were related to
the COU. If there were then two sets of plans (existing and proposed) would be
required.

Kind regards

Andy Clarke BSc (Econ), PGDip

Senior Planning Officer

Planning Investigation and Enforcement

Mid Sussex District Council, Oaklands Road

Haywards Heath, West Sussex, RH16 1SS

Tel: +44 (0)1444 477332

Andrew.Clarke@midsussex.gov.uk  http://www.midsussex.gov.uk

Working together for a better Mid Sussex
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From: Ryan Caldon <Ryan.Caldon@knightfrank.com>
Sent: 13 February 2026 09:59

To: Andrew Clarke <Andrew.Clarke@midsussex.gov.uk>
Cc: Tanya Leete <Tanya.Leete@midsussex.gov.uk>
Subject: RE: EF/25/0133 - 105 Lion Lane

Hi Andrew,

To confirm | understand correctly, you request that we use the same set of drawings for existing
and proposed? l.e. Label them as ‘existing and proposed plans’.

Rather than having a separate set of existing and a separate set for proposed? If we were to
have two separate sets these will ultimately be the exact same plans.

Many thanks

Knight
Frank

Ryan Caldon MRTPI

Senior Planner

D: +44 2071672486 M: +44 7966253006 knightfrank.com

55 Baker Street, London, W1U 8AN, United Kingdom

Planning Consultancy
Track Record 2026

OUT NOW  Read more here =

From: Andrew Clarke <Andrew.Clarke@midsussex.gov.uk>
Sent: 13 February 2026 09:55
To: Ryan Caldon <Ryan.Caldon@knightfrank.com>
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Cc: Tanya Leete <Tanya.Leete@midsussex.gov.uk>
Subject: [EXTERNAL] RE: EF/25/0133 - 105 Lion Lane

Hi Ryan,

As long as its clear the application is for COU and does not propose any external
changes then plans labelled existing and proposed should suffice.

Kind regards

Andy Clarke BSc (Econ), PGDip

Senior Planning Officer

Planning Investigation and Enforcement

Mid Sussex District Council, Oaklands Road

Haywards Heath, West Sussex, RH16 1SS

Tel: +44 (0)1444 477332

Andrew.Clarke@midsussex.gov.uk http://www.midsussex.gov.uk

Working together for a better Mid Sussex

From: Ryan Caldon <Ryan.Caldon@knightfrank.com>
Sent: 13 February 2026 09:41

To: Andrew Clarke <Andrew.Clarke@midsussex.gov.uk>
Cc: Tanya Leete <Tanya.Leete@midsussex.gov.uk>
Subject: RE: EF/25/0133 - 105 Lion Lane

Hi Andrew,

Many thanks for your email and for the below information.

To confirm, you will require only one set of drawings showing the existing building? Rather than

an existing and a proposed that would be submitted to support an application usually.

Given that this is a retrospective application and the building has been in situ for decades |
assume that one set of drawings will suffice?

Many thanks
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Ryan Caldon MRTPI

Senior Planner

D- +44 2071672486 M: +44 7966253006 knightfrank.com

55 Baker Street, London, W1U 8AN, United Kingdom

Planning Consultancy
Track Record 2026

OUT NOW  Read more here =

From: Andrew Clarke <Andrew.Clarke@midsussex.gov.uk>

Sent: 06 February 2026 11:54

To: Ryan Caldon <Ryan.Caldon@knightfrank.com>

Cc: Andy Tuohy <Andrew.Tuohy@knightfrank.com>; Tanya Leete <Tanya.Leete@midsussex.gov.uk>
Subject: [EXTERNAL] RE: EF/25/0133 - 105 Lion Lane

Hi Ryan,

Thanks for the below and apologies for the delay in my response. The full list of the
Council’s validation criteria can be found at the following link: Apply for Planning
Permission - Mid Sussex District Council , however, the list you have provided should
suffice. It would be advised that any Heritage Statement related to the site’s location in
the Conservation Area of Turners Hill be sent in a separate document for ease of
determination. Additionally, the development would be considered to cause a likely
significant effect upon the Ashdown Forest SPA and SAC and therefore a financial
contribution to secure mitigation will be required. This will take the form of a deed
pursuant to s.106 of the T&CPA 1990 to be signed, completed and paid prior to the
grant of planning permission (usually on the same day). Full details of required
mitigation can be found at the following link: https://www.midsussex.gov.uk/planning-
building/protecting-ashdown-forest/

In order that the legal deed can be prepared and drafted it is also required that the
Planning Obligation Form is completed and submitted as part of the application
submission. A copy is attached or else can be downloaded from the Council website.
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As the development is retrospective, the development should be exempt from the
requirements of Bio-Diversity Net gain under Schedule 7A of the Town and Country
Planning Act 1990 (inserted by the Environment Act 2021).

| hope the above assists.
Kind regards

Andy Clarke BSc (Econ), PGDip

Senior Planning Officer

Planning Investigation and Enforcement

Mid Sussex District Council, Oaklands Road

Haywards Heath, West Sussex, RH16 1SS

Tel: +44 (0)1444 477332

Andrew.Clarke@midsussex.gov.uk http://www.midsussex.gov.uk

Working together for a better Mid Sussex

From: Ryan Caldon <Ryan.Caldon@knightfrank.com>

Sent: 06 February 2026 08:57

To: Andrew Clarke <Andrew.Clarke@midsussex.gov.uk>; Tanya Leete
<Tanya.Leete@midsussex.gov.uk>

Cc: Andy Tuohy <Andrew.Tuohy@knightfrank.com>

Subject: RE: EF/25/0133 - 105 Lion Lane

Hi Andrew and Tanya,

We are progressing with the preparation of the planning application and it will be ready for
submission soon.

To ensure a timely validation it would be appreciated if you would come back to my below query
regarding the documents that you expect to form part of the planning application.

Kind regards

Ryan

P9 Knight
A Frank

Ryan Caldon MRTPI

Senior Planner
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From: Ryan Caldon <Ryan.Caldon@knightfrank.com>

Sent: 08 January 2026 16:16

To: Andrew Clarke <Andrew.Clarke@midsussex.gov.uk>; Tanya Leete <Tanya.Leete@midsussex.gov.uk>
Cc: Andy Tuohy <Andrew.Tuohy@knightfrank.com>

Subject: RE: EF/25/0133 - 105 Lion Lane

Hi Andrew and Tanya,

| hope all is well. As mentioned in my prior email | am in the process of pull together the
retrospective planning application for 105 Lion Lane.

It would be very useful to agree with you the planning application documents that will be
required.

Having reviewed the Councils validation checklist | consider that the following will be required:

Planning Application Form (including associated fee)

Existing Site Location Plan

Existing Block Plan

Existing floorplans, elevations, sections and roof plan

Planning Statement

As the building is existing | anticipate that both existing and proposed drawings will not be
required? Rather, a single set out existing drawings will be prepared. Please can you confirm?

The Planning Statement will cover matters of the principle of the development and the principle
of the residential use.
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Given that the planning application is for a single unit that is already in situ | anticipate that the
Planning Statement can suitably cover policies relating to design, appearance, residential
amenity, heritage, transport, and energy at a proportionate level. Please can you confirm?

| would be grateful if you could confirm your expectations regarding the scope of the planning
application documents to assist us in pulling together a supportable and proportionate
application.

From tomorrow | will be on leave for two weeks therefore | have cc’d my colleague Andy to
liaise with you as required.

Many thanks

Ryan

Knight
b A Frank

Ryan Caldon MRTPI

Senior Planner

D: +44207 1672486 " +44 7966 253 0gp <"Intfrank.com

55 Baker Street, London, W1U 8AN, United Kingdom
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From: Ryan Caldon <Ryan.Caldon@knightfrank.com>

Sent: 16 December 2025 17:23

To: Andrew Clarke <Andrew.Clarke@midsussex.gov.uk>

Cc: Jamie Evans-Freke <Jamie.Evans-Freke @knightfrank.com>; Tanya Leete



tel:+44%20207%20167%202486
tel:+44%207966%20253%20006
mailto:Ryan.Caldon@knightfrank.com
mailto:Andrew.Clarke@midsussex.gov.uk
mailto:Jamie.Evans-Freke@knightfrank.com
https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.linkedin.com%2Fcompany%2Fknight-frank%3Futm_medium%3Demailsig%26utm_source%3DLinkedIn%26utm_campaign%3Dsocialicons&data=05%7C02%7Candrew.clarke%40midsussex.gov.uk%7C754ad32891a64537a54b08dec0886ff2%7C248de4f9d13548cca4c8babd7e9e8703%7C0%7C0%7C639159890056075427%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=JWf2ytAFPjDM2jP94O00lamckbg6eKAiDYYTpTPatcY%3D&reserved=0
https://eur02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.facebook.com%2Fknightfrankllp%3Futm_medium%3Demailsig%26utm_source%3DFacebook%26utm_campaign%3Dsocialicons&data=05%7C02%7Candrew.clarke%40midsussex.gov.uk%7C754ad32891a64537a54b08dec0886ff2%7C248de4f9d13548cca4c8babd7e9e8703%7C0%7C0%7C639159890056096713%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=EYafHFQXDMs4BZgTWPU0ZhtLjSKhjmK5lw5aq8W2QI0%3D&reserved=0
https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.instagram.com%2Fknightfrank%3Futm_medium%3Demailsig%26utm_source%3DInstagram%26utm_campaign%3Dsocialicons&data=05%7C02%7Candrew.clarke%40midsussex.gov.uk%7C754ad32891a64537a54b08dec0886ff2%7C248de4f9d13548cca4c8babd7e9e8703%7C0%7C0%7C639159890056117861%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=Eazt0Y9rD9PXMR94QbLrcOt%2BY7tFIwqVwn0EZAVIuSA%3D&reserved=0
https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.youtube.com%2FKnightFrank%3Futm_medium%3Demailsig%26utm_source%3DYouTube%26utm_campaign%3Dsocialicons&data=05%7C02%7Candrew.clarke%40midsussex.gov.uk%7C754ad32891a64537a54b08dec0886ff2%7C248de4f9d13548cca4c8babd7e9e8703%7C0%7C0%7C639159890056138265%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=%2FhzN7mSusHloi2HGMmg%2FTx6zh8KrhYSujVe7YouQDTo%3D&reserved=0
https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fbrochure.knightfrank.com%2Fwaterfronthomes2025%3Futm_source%3Dwindows%26utm_medium%3Demail%26utm_campaign%3Dwfhp25_waterfront_homes_25%26utm_content%3Dstaff_outlook_email_banner%23page%3D1&data=05%7C02%7Candrew.clarke%40midsussex.gov.uk%7C754ad32891a64537a54b08dec0886ff2%7C248de4f9d13548cca4c8babd7e9e8703%7C0%7C0%7C639159890056162973%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=we%2BJTY5TAIh1xaSDsdK4sqYy6RbQeuO7Wst0X6rOjW4%3D&reserved=0

<Tanya.Leete@midsussex.gov.uk>
Subject: RE: EF/25/0133 - 105 Lion Lane

Hi Andrew,

| write to confirm that | have been instructed to bring forward a retrospective planning
application for 105 Lion Lane.

I am currently setting up the consultant team in order to prepare the documentation necessary
for the application and will be reviewing the Councils validation checklist to identify the planning
documents that will be required for the submission.

It would be very useful if | could send over to you the validation list for agreement?

| will be able to confirm the timescales for the submission over the coming days however |

anticipate that a submission by 2nd January is unlikely. As soon as | am aware of timescales |
will let you know.

Kind regards

Ryan

P9 Knight
b A Frank

Ryan Caldon MRTPI

Senior Planner

D: +44207 1672486 " +44 7966 253 00p <MINtrank.com

55 Baker Street, London, W1U 8AN, United Kingdom
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From: Andrew Clarke <Andrew.Clarke@midsussex.gov.uk>

Sent: 13 November 2025 10:02

To: Ryan Caldon <Ryan.Caldon@knightfrank.com>

Cc: Jamie Evans-Freke <Jamie.Evans-Freke @knightfrank.com>; Tanya Leete
<Tanya.Leete@midsussex.gov.uk>

Subject: [EXTERNAL] RE: EF/25/0133 - 105 Lion Lane

Hi Ryan,

Thanks for the email. The Council’s position is that we are of the informal opinion that
full planning permission is required for the change of use of the building to an
independent C3 dwellinghouse (formation of a new planning unit). We are content the
building itself is immune from enforcement action through the passage of time but have
no record of either planning permission being granted for the independent use or that it
has been carried on for more than 10 years. The invitation is therefore to make a s.73a
planning application to regularise the development.

Alternatively it is open to you to make an application for a s.191 CLUED if you and your
clients believe, and have the evidence, that the development either does not require
planning permission or is immune through the passage of time. This would also
represent an acceptable approach and the Council will accept and consider any such
application and would hold any further action in abeyance during the course of the
application and pending the outcome of the application.

If you intend to make an application for a s.191 CLUED (or planning permission) then it
expected that any application be received by 2nd January 2026.

| hope the above assists but do please try calling again if you want to discuss.
Kind regards

Andy Clarke BSc (Econ), PGDip

Senior Planning Officer

Planning Investigation and Enforcement

Mid Sussex District Council, Oaklands Road

Haywards Heath, West Sussex, RH16 1SS

Tel: +44 (0)1444 477332

Andrew.Clarke@midsussex.gov.uk  http://www.midsussex.gov.uk
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Working together for a better Mid Sussex

From: Ryan Caldon <Ryan.Caldon@knightfrank.com>

Sent: 13 November 2025 08:45

To: Andrew Clarke <Andrew.Clarke@midsussex.gov.uk>

Cc: Jamie Evans-Freke <Jamie.Evans-Freke@knightfrank.com>; Tanya Leete
<tanya.leete@midsussex.gov.uk>

Subject: RE: EF/25/0133 - 105 Lion Lane

Hi Andy,

We kept missing each other yesterday. The key question that | wish to discuss is whether a
certificate of lawful development (existing) application will indeed be an acceptable approach as

indicated by Tanya’s below email dated 7t November?
| consider that this is a sensible approach to take as opposed to a full planning application.
Many thanks

Ryan

P9 Knight
4 Frank

Ryan Caldon MRTPI

Senior Planner

D: +44207 1672486 " +44 7966 253 00p <MINtrank.com

55 Baker Street, London, W1U 8AN, United Kingdom
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From: Andrew Clarke <Andrew.Clarke@midsussex.gov.uk>
Sent: 12 November 2025 14:47

To: Ryan Caldon <Ryan.Caldon@knightfrank.com>
Subject: [EXTERNAL] RE: EF/25/0133 - 105 Lion Lane

Hi Ryan,

Tried to call back but also only got your answerphone. I'm out now until 4pm but if you
wanted to call between 4 and 4.30pm today | should be available to chat.

Kind regards

Andy Clarke BSc (Econ), PGDip

Senior Planning Officer

Planning Investigation and Enforcement

Mid Sussex District Council, Oaklands Road

Haywards Heath, West Sussex, RH16 1SS

Tel: +44 (0)1444 477332

Andrew.Clarke@midsussex.gov.uk http://www.midsussex.gov.uk

Working together for a better Mid Sussex

From: Ryan Caldon <Ryan.Caldon@knightfrank.com>

Sent: 12 November 2025 11:12

To: Andrew Clarke <Andrew.Clarke@midsussex.gov.uk>

Cc: Jamie Evans-Freke <Jamie.Evans-Freke@knightfrank.com>; Tanya Leete
<Tanya.Leete@midsussex.gov.uk>

Subject: RE: EF/25/0133 - 105 Lion Lane

Hello Andy,

Thank you for your email. | just tried calling however it went straight to v/m. Please would you
return my call on the number in my email footer when you are available?

Many thanks


mailto:Andrew.Clarke@midsussex.gov.uk
mailto:Ryan.Caldon@knightfrank.com
mailto:Andrew.Clarke@midsussex.gov.uk
https://eur02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.midsussex.gov.uk%2F&data=05%7C02%7Candrew.clarke%40midsussex.gov.uk%7C754ad32891a64537a54b08dec0886ff2%7C248de4f9d13548cca4c8babd7e9e8703%7C0%7C0%7C639159890056544797%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=bMvPXJH6qUVphtn7hTT15fRDyEY66g5nEv2oEE6ZVWo%3D&reserved=0
mailto:Ryan.Caldon@knightfrank.com
mailto:Andrew.Clarke@midsussex.gov.uk
mailto:Jamie.Evans-Freke@knightfrank.com
mailto:Tanya.Leete@midsussex.gov.uk
https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fbrochure.knightfrank.com%2Fwaterfronthomes2025%3Futm_source%3Dwindows%26utm_medium%3Demail%26utm_campaign%3Dwfhp25_waterfront_homes_25%26utm_content%3Dstaff_outlook_email_banner%23page%3D1&data=05%7C02%7Candrew.clarke%40midsussex.gov.uk%7C754ad32891a64537a54b08dec0886ff2%7C248de4f9d13548cca4c8babd7e9e8703%7C0%7C0%7C639159890056505215%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=De%2F8QjT3NN84f%2FcZLs%2Fo1CSymKBn%2F2RKZznwg89coBk%3D&reserved=0

Knight
A Frank

Ryan Caldon MRTPI

Senior Planner

D: +44207 1672486 " +447966 253 0pp <"Intfrank.com

55 Baker Street, London, W1U 8AN, United Kingdom
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From: Andrew Clarke <Andrew.Clarke@midsussex.gov.uk>

Sent: 12 November 2025 10:57

To: Ryan Caldon <Ryan.Caldon@knightfrank.com>

Cc: Jamie Evans-Freke <Jamie.Evans-Freke@knightfrank.com>; Tanya Leete
<Tanya.Leete@midsussex.gov.uk>

Subject: [EXTERNAL] RE: EF/25/0133 - 105 Lion Lane

Hi Ryan,

Further to your email below | am aware of the matter so if you are seeking urgent
guidance on the Council’s position then do please contact me. Else Tanya will be back
Monday and able to discuss.

Kind regards

Andy Clarke BSc (Econ), PGDip

Senior Planning Officer

Planning Investigation and Enforcement
Mid Sussex District Council, Oaklands Road
Haywards Heath, West Sussex, RH16 1SS
Tel: +44 (0)1444 477332
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Working together for a better Mid Sussex

From: Ryan Caldon <Ryan.Caldon@knightfrank.com>

Sent: 11 November 2025 17:31

To: planninginvestigations <planninginvestigations@midsussex.gov.uk>

Cc: Jamie Evans-Freke <Jamie.Evans-Freke@knightfrank.com>; Tanya Leete
<Tanya.Leete@midsussex.gov.uk>

Subject: RE: EF/25/0133 - 105 Lion Lane

You don't often get email from ryan.caldon@knightfrank.com. Learn why this is important

Dear Sir / Madam,

| have emailed Tanya Leete to discuss enforcement case EF/25/0133 at 105 Lion Lane however
| have received an out of office until Monday 171"

Please can | be advised whether | should speak with a colleague at Mid Sussex DC in the
interim or whether | should await Tanya’s return?

Kind regards

Ryan

P9 Knight
@ Frank

Ryan Caldon MRTPI

Senior Planner

D: +442071672486 " +447966 253 00 <Intfrank.com

55 Baker Street, London, W1U 8AN, United Kingdom
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From: Ryan Caldon <Ryan.Caldon@knightfrank.com>

Sent: 11 November 2025 16:03

To: Jamie Evans-Freke <Jamie.Evans-Freke@knightfrank.com>; Tanya Leete
<Tanya.Leete@midsussex.gov.uk>

Subject: RE: EF/25/0133 - 105 Lion Lane

Hi Tanya,

| have just tried calling however it went straight to v/im.

I would be grateful if you could call me back on the mobile number in my footer.
Many thanks

Ryan

Knight
Frank

Ryan Caldon MRTPI

Senior Planner

D: +44207 1672486 " +44 7966 253 00p <MINtrank.com

55 Baker Street, London, W1U 8AN, United Kingdom
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From: Jamie Evans-Freke <jamie.evans-freke@knightfrank.com>
Sent: 11 November 2025 15:03

To: Tanya Leete <Tanya.Leete@midsussex.gov.uk>

Cc: Ryan Caldon <Ryan.Caldon@knightfrank.com>

Subject: RE: EF/25/0133 - 105 Lion Lane

Dear Tanya,

Thanks for your email.

My colleague Ryan Caldon in our planning team will give you a call to seek your guidance on
this.

Best wishes,

Jamie

n Knight
Frank
Jamie Evans-Freke

Partner, Department Head
Rural Asset Management - Horsham

D: +441403339184 " +44 7977 072901 KMONtfrank.com

The Gate House, Byfleets Lane, Field Place, Horsham, RH12 3PB, United Kingdom

From: Tanya Leete <Tanya.Leete@midsussex.gov.uk>

Sent: 07 November 2025 07:42

To: Jamie Evans-Freke <jamie.evans-freke @knightfrank.com>
Subject: [EXTERNAL] RE: EF/25/0133 - 105 Lion Lane

Dear Jamie,
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Thank you for your email, your comments have been noted. It is suggested that if you
can evidence 105 Lion Lane as a residential unit, that a certificate of lawful development
(existing), to be submitted.

| would expect any such application to be submitted within one month of the date of this
email.

| look forward to hearing from you.
Kind regards,

Tanya Leete

Planning Investigation Officer
Development Management

Mid-Sussex District Council

M +44 (0)1444 477331
Tanya.leete@midsussex.gov.uk

From: Jamie Evans-Freke <jamie.evans-freke@knightfrank.com>
Sent: 06 November 2025 12:27

To: Tanya Leete <Tanya.Leete@midsussex.gov.uk>

Subject: RE: EF/25/0133 - 105 Lion Lane

Dear Tanya,

Thank you for your email and my apologies for not coming back to you before now,
following our site visit.

| have been doing some digging on this and have managed to find some plans for the
refurbishment of this residential dwelling dated January 1955.

You will see from the plans it clearly shows this was a one bedroomed dwelling. The
W/C was in the outhouse at the back of the property. Clearly this has now been put
inside the dwelling.

In addition to that | have found another plan dated April 1965 showing 105 Lion Lane on
it.

In addition to the above | have done some research on who lived in this property.
Mr and Mrs Landridge lived in this property and Philip Landridge was born in this
property in 1957.

In the early 1970's the tenant of 107 Lion Lane also rented this property and used it as
an overflow to their property with their expanding family using it and using it for guests
to stay in etc.

They sadly dies in 2022 and 107 Lion Lane was then sold.

This left 105 Lion Lane vacant and Paddockhurst Estate decided to putin a
replacement kitchen and bathroom/WC, decorate and then let out on the open market.
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We can only assume that as the postcode roll out wasn't completed until 1974 that this
is why it hasn't been picked up until now.

With this evidence to hand can | ask for your guidance on the most appropriate way
forward as it has clearly always been a residential property so to now have to get
planning permission to be a residential property, even though we have evidence to
confirm it has been a residential property since 1955 seems harsh.

| will forward the plans to back this up by separate email.

| look forward to receiving your guidance on the most appropriate way forward as there
is evidence that this has been a residential unit for more than ten years.

Best wishes,
Jamie

P9 Knight
A Frank

Jamie Evans-Freke
Partner, Department Head
Rural Asset Management - Horsham

D: +441403339184 M +44 7077 072 901 Knightfrank.com

The Gate House, Byfleets Lane, Field Place, Horsham, RH12 3PB, United Kingdom

http://www.knightfrank.co.uk/about-us

http://www.knightfrank.com/legals
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From: Tanya Leete <Tanya.Leete@midsussex.gov.uk>

Sent: 06 November 2025 11:41

To: Jamie Evans-Freke <jamie.evans-freke@knightfrank.com>
Subject: [EXTERNAL] EF/25/0133 - 105 Lion Lane

Dear Jamie,

Thank you for your time last week, further to my site visit, | can confirm that the above
property as a residential unit requires planning permission. | therefore invite you to
submit a planning application in relation to this matter. An application can be made
online via the Planning Portal. | should emphasise the submission of an application
should not be taken as an indication that permission will be granted. You are entitled to
submit any observations you wish in support of your application. As part of the
application, you will be required to enter a legal agreement for the s106 SAMM &
SANG, for which there is an additional cost.

| would expect any such application to be submitted within one month of the date of this
email. Please confirm your intentions, in writing, within seven days of this email.

| look forward to your reply. Should you require any further assistance do not hesitate to
contact me.

Kind regards,

Tanya Leete

Planning Investigation Officer
Development Management
Mid-Sussex District Council

M +44 (0)1444 477331
Tanya.leete@midsussex.gov.uk
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Freedom of Information Act 2000. Unless the information contained in this email is
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or part of this email to a third party making a request for information about the subject
matter of this email. This email and any attachments may contain confidential
information and is intended only to be seen and used by the named addressees. If you
are not the named addressee, any use, disclosure, copying, alteration or forwarding of
this email and its attachments is unauthorised. If you have received this email in error
please notify the sender immediately by email or by calling +44 (0) 1444 458 166 and
remove this email and its attachments from your system. The views expressed within
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ENERGY STATEMENT

Proposed development at:
105 Lion Lane, Turners Hill, Crawley, RH10 4NU

This document has been prepared by Achieve Green! for the sole use of our client. Achieve Green owe no duty of care to
any third parties in respect of its content. No third party may rely upon this document without the prior and express
written agreement of Achieve Green. The consequences of climate change and the effects of future changes in climatic
conditions cannot be accurately predicted. This report has been based solely on the specific design assumptions and
criteria stated herein.

1 Achieve Green and Energytest are trading names of Achieve Green Ltd, Company Registration No. 7013944
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1. Executive Summary

This Energy Statement has been prepared by Achieve Green in support of a full planning
application for the continued use of 105 Lion Lane, Turners Hill, RH10 4NU as a residential
dwelling.

The design has been developed to address the Renewable and Low Carbon Energy
requirements of Mid Sussex District Council.

A base case has been developed, against which potential savings can be assessed. As this
development is classified as a material change of use, the baseline has been established based
on the minimum requirements of Approved Document L1 (2021).

This proposed development features improved insulation and air tightness standards, when
compared against the compliance requirements of Approved Document L1 2021 of the
Building Regulations. In addition, this proposed development will incorporate a mechanical and
electrical specification that surpasses the requirements of Approved Document L1 2021.

Having minimised energy consumption in the first instance, the potential for remaining energy
demands to be met via a decentralised energy source has been considered. It is evident this
proposed development is neither within the coverage of an existing district heating network,
nor is there an expectation that a district heating network will be developed at this site in the
near future.

Due to its size, this development is not suitable for combined heat and power.

An assessment has been carried out to determine the potential for renewable energy systems
to reduce CO, emissions further. There is potential for a heat pump to be installed in order to
meet the expectations of the Local Planning Authority.

The total reduction in emissions resulting from energy efficiency measures and the installation
of renewable technology is 11% compared to the regulated emissions from a building designed
to just meet Building Regulations (2021) Part L1..

2. Introduction

Energy use in buildings is a significant contributor to global CO. emissions and global warming.
Designing energy efficient buildings and incorporating low and zero carbon energy generation
is a vital part of ensuring this development incorporates sustainability as a core part of its
design.

The purpose of the report is to assist evaluating parties to understand the energy consumption
and performance of the proposed development and consider its performance against the
“lean, clean, green” performance standard.
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2.1. Overview of the proposed development

The proposed development relates to the continued use of the property as a detached
dwelling

Lower ground floor plan:
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First floor plan:

Bedroom

3. Policies and Drivers
3.1. National and International Policy

The Climate Change Act (2008) sets a legally binding target for reducing UK carbon dioxide
(CO») emissions to net zero by 2050. It also provides for a Committee on Climate Change,
which sets out carbon budgets binding on the Government for 5-year periods.

The National Planning Policy Framework (NPPF) December 2024 reflects the requirements of
the Climate Change Act 2008 in paragraphs 162, 164, and 165 as follows:

“Plans should take a proactive approach to mitigating and adapting to climate change, taking
into account the long-term implications for flood risk, coastal change, water supply, biodiversity
and landscapes, and the risk of overheating and drought from rising temperatures. Policies
should support appropriate measures to ensure the future health and resilience of
communities and infrastructure to climate change impacts, such as providing space for
physical protection measures, or making provision for the possible future relocation of
vulnerable development and infrastructure.”

“New development should be planned for in ways that: a) avoid increased vulnerability to the
range of impacts arising from climate change. When new development is brought forward in
areas which are vulnerable, care should be taken to ensure that risks can be managed through
suitable adaptation measures, including through the planning of green infrastructure; and b)
can help to reduce greenhouse gas emissions, such as through its location, orientation and
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design. Any local requirements for the sustainability of buildings should reflect the
Government’s policy for national technical standards.”

“To help increase the use and supply of renewable and low carbon energy and heat, plans
should:

a) provide a positive strategy for energy from these sources, that maximises the
potential for suitable development, and their future re-powering and life extension,
while ensuring that adverse impacts are addressed appropriately (including cumulative
landscape and visual impacts);

b) consider identifying suitable areas for renewable and low carbon energy sources, and
supporting infrastructure, where this would help secure their development; and

c) identify opportunities for development to draw its energy supply from decentralised,
renewable or low carbon energy supply systems and for co-locating potential heat
customers and suppliers.”

3.2. Local Policy: Mid Sussex District Council

Sustainability is key to Mid Sussex District Council planning policy and should be considered
with every planning application:

3.2.1. Project policy

DP39: Sustainable Design and Construction

Strategic Objectives: 1) To promote development that makes the best use of resources and increases the
sustainability of communities within Mid Sussex, and its ability to adapt to climate change.

Evidence Base: Gatwick Sub Region Water Cycle Study; West Sussex Sustainable Energy Study, Mid
Sussex Sustainable Energy Study.

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;

. 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
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4. Energy hierarchy

In line with best practice the proposed energy strategy for this development will follow the
principals of the energy hierarchy.

The energy hierarchy has three priorities, seeking to reduce energy use before meeting
remaining demand by the cleanest means possible:

1) Be lean - use less energy: Optimise the building fabric, glazing,
and structure to minimise energy consumption in the first
instance by using low U-values and good air tightness, and ensure
that active systems run as energy efficiently as possible.

2) Be clean - supply energy efficiently: Further reduce
carbon emissions through the use of decentralised
energy where feasible, such as combined heat and
power (CHP).

3) Be green - use renewable energy: When the
above design elements have been reasonably
exhausted, supply energy through renewable
sources where practical.

5. Establishing the baseline

For buildings that are subject to a material change of use, the baseline is established by
applying the minimum standards of Approved Document L1.

The baseline calculations are based on buildings that are the same size and shape as the
proposed building and have the same exposed facades.

6. Energy efficient designh measures (“be lean”)

Enhancing the thermal performance of the building envelope helps to future-proof the
structure and also yields the greatest CO, savings. Adding renewable technology will then yield
maximum carbon reductions with lower long-term costs for the developer.

The proposed domestic development will achieve compliance with Approved Document L1
2021 without reliance on the contribution of renewable technology.

The following energy-efficient design measures are proposed:
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Proposed L1 2021 requirements
development

External wall U-value (W/m?K) 0.33-0.39 0.30

Roof U-value (W/m?K) 0.21-0.35 0.16

Ground floor U-value (W/m?K) 0.22 0.25

Single glazed window U—value (W/m2K) 48 4.8°

Air permeability 6.61 m*/hm? 15 m*/h.m?

Having reduced energy demand through improvements to the fabric, this development shall
seek to reduce energy consumption further through the specification of mechanical and
electrical systems with efficiencies that surpass the requirements of Approved Document L1

2021
Proposed Original Building
development
Lighting 80 Lm/W 75 Lm/W

7. Energy efficient systems (“be clean”)

7.1. Combined heat and power

Combined heat and power (CHP) systems use relatively cheap and clean fuels (such as natural
gas) to generate heat and electricity on site. A typical CHP system uses combustion of natural
gas to drive a turbine that produces electricity. The heat generated is captured and used to

produce hot water.

As losses are minimised the carbon footprint of the energy generated is very low. However
this is dependent on there being sufficient year-round local heat demand to fully utilise the
heat generated by the CHP plant. An example would be developments of at least 500

dwellings, universities or hospitals.

Due to its size, this development is not suitable for combined heat and power.

7.2. District heating networks

In a district heating network heat is supplied from one or more central energy centres to
multiple buildings within the network. Supply to multiple buildings guarantees high year-round
local heat demand which in turn allows the use of low carbon technologies within the energy
centre, such as combined heat and power systems. Large plant and aggregated demand
allows systems within the energy centre to run more efficiently.

Hot water is distributed within the network via highly insulated pipes. To connect to the
network individual boilers are replaced with separately metered heat exchangers.

2 Qverriding conservation requirement

Page | 8

Author: H Davey
Checked: J Southworth
Version: 3

11 May 2026






4 St John's Road Tel: 01892 577 572
Tunbridge Wells sales@achievegreen.co.uk
Kent TN4 9NP www.achievegreen.co.uk

Due to the fact this proposed development is neither within the coverage of an existing district
heating network, nor is it within an area designated as having potential for a future network,
district heating can be discounted as a viable option.

8. Low and zero carbon energy sources (“be green”)
8.1. Photovoltaics

Solar photovoltaics (PV) capture the sun's energy using photovoltaic cells. The cells convert
sunlight into electricity, which can be utilised on site or transferred into the National Grid. PV
cells are made from layers of semi-conducting material, usually silicon. When light shines on
the cell it creates an electric field across the layers. The stronger the sunshine, the more
electricity is produced. Groups of cells are mounted together in panels or modules that can be
mounted on a roof.

The power of a PV cell is measured in kilowatts peak (kWp). This is the rate at which the cell
generates energy at peak performance in full direct sunlight.

Photovoltaics offer high CO» savings, are simple to install and suitable for most buildings. The
only limiting factor for PV is the availability of suitable roof space.

8.2. Heat Pumps

Heat pumps collect low temperature heat from renewable sources (such as the air or ground)
and concentrate the heat to a usable temperature via a reverse refrigeration cycle. Useable
heat is transferred to the dwelling via a heat exchanger and can be used for low temperature
central heating and domestic hot water, though an immersion top-up may be required for
DHW.

Heat pumps have some impact on the environment as they generally use grid supplied
electricity to run the pumps. It is common for heat pumps to have a coefficient of performance
of three, meaning that for every 1kWh of electricity used, over 3kWh of heat can be generated.
The renewable component of the output is therefore taken as the difference between the
output energy and the input energy, in this scenario the heat pump will be deemed to have
delivered 2kWh of renewable energy.

Ground source heat pumps require external horizontal ground loops, or as is more likely in
built-up environments, vertical loops fed into bore holes. The application of ground source heat
pumps is therefore constrained by site ground conditions and available space.

Air source heat pumps have a slightly lower seasonal efficiency than ground source heat
pumps, but require less space. Noise and space considerations should be assessed when
determining an appropriate site for external condensing units.
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Heat pumps are a very good option for sites not connected to the gas network, or as a
replacement of existing electric or oil-fired heating systems.

8.3. Solar thermal

Solar thermal systems, use free heat from the sun to warm domestic hot water. A
conventional boiler, heat pump or immersion heater can be used to make the water hotter, or
to provide hot water when solar energy is unavailable.

Solar thermal systems are most appropriate for buildings with high year-round domestic hot
water demand. Although a typical solar thermal system will be able to meet half the annual
domestic hot water demand for a dwelling, many will use electricity to run pumps within the
system.

8.4. Wind turbines

Wind turbines use blades to catch the wind. When the wind blows, the blades are forced round,
driving a turbine which generates electricity. The stronger the wind, the more electricity
produced.

There are two types of domestic-sized wind turbine: Pole mounted and building mounted. Pole
mounted turbines are free standing and are erected in a suitably exposed position, and are
often about 5kW to 6kW in size. Building mounted turbines are smaller and can be installed on
the roof of a home where there is a suitable wind resource. Often these are around kW to
2kW in size.

Large scale turbines, in exposed locations offer one of the best financial returns of all
renewable energy systems as the payback of the system increases dramatically with the size
of the turbine. However small-scale systems offer much lower levels of performance and
recent studies have questioned the viability and output from such systems, particularly in
urban environments.

8.5. Biomass

Biomass heating systems, burn wood pellets, chips or logs to provide warmth in a single room
or to power central heating and hot water boilers. The carbon dioxide emitted when wood is
burned is the same amount that was absorbed over the months and years that the plant was
growing. The process is sustainable as long as new plants continue to grow in place of those
used for fuel. There are some carbon emissions caused by the cultivation, manufacture and
transportation of the fuel, but as long as the fuel is sourced locally, these are much lower than
the emissions from fossil fuels.

When specifying biomass heating systems is important to consider the potential technical
issues surrounding delivery and storage of fuel.
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Although the CO, savings from biomass are substantial, the high levels of NOx emissions can
make biomass systems unsuitable for urban environments.

8.6. Proposed low and zero carbon energy sources

With carbon emissions within the building already reduced through an enhanced fabric and
energy efficient systems, it is proposed that a further reduction will be achieved through the
installation of an air source heat pump hot to serve all of the heating and Domestic Hot Water
requirements.

9. Results: Calculated CO: savings

Table 1: Carbon Dioxide Emissions after each stage of the Energy Hierarchy for domestic
buildings

Carbon dioxide emissions for domestic buildings
(Tonnes CO, per annum)

Regulated
Baseline: Part L 2021 of the Building 0.48
Regulations Compliant Development
After energy demand reduction and 043

renewable energy

Table 2: Regulated carbon dioxide savings from each stage of the Energy Hierarchy for
domestic buildings

Regulated domestic carbon dioxide savings

(Tonnes CO- per annum) (%)

Total Cumulative Savings 0.05 1

Page | 11

Author: H Davey

Checked: J Southworth

Version: 3 11 May 2026






4 St John's Road Tel: 01892 577 572
Tunbridge Wells sales@achievegreen.co.uk
Kent TN4 9NP www.achievegreen.co.uk

10. Conclusion

The proposed refurbishment of 105 Lion Lane is compliant with national and local
sustainability requirements through the application of the energy hierarchy.

10.1. Policy Compliance

The development supports the Climate Change Act 2008 and the NPPF by reducing CO»
emissions and enhancing climate resilience. The fabric improvements align with the "material
change of use" requirements of Approved Document L1 2021.

The strategy also fulfils Mid Sussex District Council Policy DP39. By prioritizing "Be Lean"
measures (improved U-values) and "Be Green" technologies (ASHP for heating and Domestic
Hot Water), the development achieves a high standard of sustainable design.

10.2. Summary of Performance

The proposed design shall deliver an 11% reduction in regulated CO, emissions compared to
the Part L 2021 of the Building Regulations Compliant Development. This is achieved through
Enhanced Fabric (e.g. significant improvements to wall and floor insulation) and Low Carbon
Heat, with the installation of an air source heat pump to meet 100% of the heating and
Domestic Hot Water demand.
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11. Appendix A: Water consumption calculations

Appliance/Useage Details
Taps (Excluding Kitchen Taps

Bathroom sink mixer taps

Dishwashers

Water Efficiency Calculator for New Dwellings (V1f - Aug 2010) 'I\

Washing Machines

Washing machine 5.00 1

Kitchen Taps

Kitchen tap

‘Water Use Assessment

Other Fittings

Use of grey water and harvested rainwater

<< Note - these may be default values.

4.50]<< You can change them by entering

B EEEEEEEEEEE

the actual applicances in the

S

-appropriate sections above

AssesmentResult  PaAss
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12. Appendix B: SAP Reports
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SAP 10 WORKSHEET FOR Conversion (As Built)
CALCULATION OF ENERGY RATING

(Version 10.2,

February 2022)

1. Overall dwelling characteristics

Area Storey height Volume
Main dwelling (m2) (m) (m3)
Basement floor 12.3500 (la) X 2.0000 (2a) = 24.7000
Ground floor 11.9000 (1b) X 2.3600 (2b) = 28.0840
First floor 11.9000 (1c) x 2.6000 (2c) = 30.9400
Total floor area TFA = (la)+(lb)+(lc)+(1d)+(le)...(1n) 36.1500
Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e) ... (3n) = 83.7240
2. Ventilation rate
m3 per hour
Number of open chimneys 0 * 80 = 0.0000
Number of open flues 0 * 20 = 0.0000
Number of chimneys / flues attached to closed fire 0 * 10 = 0.0000
Number of flues attached to solid fuel boiler 0 * 20 = 0.0000
Number of flues attached to other heater 0 * 35 = 0.0000
Number of blocked chimneys 0 * 20 = 0.0000
Number of intermittent extract fans 2 * 10 = 20.0000
Number of passive vents 0 * 10 = 0.0000
Number of flueless gas fires 0 * 40 = 0.0000
Air changes per hour
Infiltration due to chimneys, flues and fans (6a)+(6b)+(6c)+(6d)+(6e)+(6f)+(6g)+(7a)+(7b)+(7c) = 20.0000 / (5) 0.2389
Pressure test No
Pressure Test Method Blower Door
Measured/design AP50 15.0000
Infiltration rate 0.9889
Number of sides sheltered 2
Shelter factor (20) = 1 - [0.075 x (19)] = 0.8500
Infiltration rate adjusted to include shelter factor (21) = (18) x (20) = 0.8405
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
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
Adj infilt rate
1.0717 1.0507 1.0297 0.9246 0.9036 0.7985 0.7985 0.7775 0.8405 0.9036 0.9456 0.9876
Effective ac 1.0717 1.0507 1.0297 0.9274 0.9082 0.8188 0.8188 0.8023 0.8533 0.9082 0.9471 0.9877
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
Door 0.5100 3.0000 1.5300
Window 5.1300 4.0268 20.6577
Heatloss Floor 1 12.3500 0.2200 2.7170 110.0000 1358.5000
Basement wall .9700 1.9400 28.0300 0.3300 9.2499 9.0000 252.2700
GF wall .5700 1.6000 30.9700 0.3900 12.0783 9.0000 278.7300
FF Wall .8800 2.1000 31.7800 0.3600 11.4408 9.0000 286.0200
joists .1700 9.1700 0.2100 1.9257 9.0000 82.5300
External Roof 2 .5900 3.5900 0.3500 1.2565 9.0000 32.3100
Total net area of external elements Aum (A, m2) 121.5300
Fabric heat loss, W/K = Sum (A x U) (26) ...(30) + (32) = 60.8559
Main dwelling
Internal Wall 1 10.0000 9.0000 90.0000
Internal Floor 1 11.9000 18.0000 214.2000
Internal Floor 2 11.9000 18.0000 214.2000
Internal Ceiling 1 11.9000 9.0000 107.1000
Internal Ceiling 2 11.9000 9.0000 107.1000
Heat capacity Cm = Sum(A x k) (28)...(30) + (32) + (32a)...(32e) = 3022.9600

(la) - (3a)
(1b) - (3b)
(lc) - (3¢)
(4)
(5)

(6a)
(6b)
(6c)
(6d)
(6e)
(6£)
(7a)
(7b)
(7c)

(17)
(18)
(19)

(20)
(21)

(22)
(22a)

(22b)
(25)

(26)
(27)
(28)
(29a)
(29a)
(29a)
(30)
(30)
(31)
(33)

(32c)
(32d)
(324d)
(32e)
(32e)

(34)
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Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K 83.6227 (35)
Thermal bridges (Default value 0.200 * total exposed area) 24.3060 (36)
Point Thermal bridges (36a) = 0.0000

Total fabric heat loss (33) + (36) + (36a) = 85.1619 (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 29.6099 29.0293 28.4487 25.6243 25.0936 22.6230 22.6230 22.1655 23.5747 25.0936 26.1672 27.2896 (38)
Heat transfer coeff
114.7718 114.1912 113.6106 110.7862 110.2555 107.7850 107.7850 107.3275 108.7366 110.2555 111.3291 112.4516 (39)

Average = Sum(39)m / 12 = 110.7738

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
HLP 3.1749 3.1588 3.1428 3.0646 3.0499 2.9816 2.9816 2.9689 3.0079 3.0499 3.0796 3.1107 (40)
HLP (average) 3.0643
Days in mont 31 28 31 30 31 30 31 31 30 31 30 31

4. Water heating energy requirements (kWh/year)

-

Assumed occupancy
Hot water usage for mixer showers
63.4610 62.5073 61.1176 58.4586 56.4963 54.3081 53.0642 54.4434 55.9553 58.3049 61.0210 63.2179 (42a)
Hot water usage for baths
21.0218 20.7096 20.2700 19.4593 18.8523 18.1793 17.8157 18.2523 18.72717 19.4479 20.2752 20.9508 (42b)
Hot water usage for other uses
29.5023 28.4295 27.3567 26.2839 25.2111 24.1383 24.1383 25.2111 26.2839 27.3567 28.4295 29.5023 (42¢)
Average daily hot water use (litres/day) 104.8198 (43)

.3082 (42)

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

Daily hot water use

113.9851 111.6464 108.7443 104.2018 100.5598 96.6256 95.0182 97.9068 100.9668 105.1094 109.7256 113.6709 (44)
Energy conte 180.5246 158.9830 167.1359 142.6471 135.3728 118.8124 114.9163 121.2291 124.5022 142.6325 156.3243 177.9812 (45)
Energy content (annual) Total = Sum(45)m = 1741.0614
Distribution loss (46)m = 0.15 x (45)m

27.0787 23.8475 25.0704 21.3971 20.3059 17.8219 17.2374 18.1844 18.6753 21.3949 23.4486 26.6972 (46)
Water storage loss (or HIU loss):

Store volume 150.0000 (47)
a) If manufacturer declared loss factor is known (kWh/day) : 1.9390 (48)

Temperature factor from Table 2b 0.5400 (49)
Enter (49) or (54) in (55) 1.0471 (55)

Total storage loss

32.4589 29.3177 32.4589 31.4118 32.4589 31.4118 32.4589 32.4589 31.4118 32.4589 31.4118 32.4589 (56)
If cylinder contains dedicated solar storage

32.4589 29.3177 32.4589 31.4118 32.4589 31.4118 32.4589 32.4589 31.4118 32.4589 31.4118 32.4589 (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

236.2459 209.3119 222.8571 196.5709 191.0940 172.7362 170.6376 176.9503 178.4260 198.3537 210.2481 233.7025 (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
236.2459 209.3119 222.8571 196.5709 191.0940 172.7362 170.6376 176.9503 178.4260 198.3537 210.2481 233.7025 (64)

Total per year (kWh/year) = Sum(64)m = 2397.1343 (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
104.6014 93.1250 100.1497 90.5692 89.5885 82.6442 82.7867 84.8857 84.5360 92.0023 95.1169 103.7558 (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 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5

17.6333 15.6618 12.7370 9.6427 7.2081 6.0853 6.5754 8.5470 11.4717 14.5660 17.0007 18.1234 (67)

Appliances gains (calculated in Appendix L, equation L13 or Ll3a), also see Table 5

167.1444 168.8789 164.5081 155.2034 143.4578 132.4186 125.0438 123.3093 127.6801 136.9848 148.7304 159.7696 (68)
Cooking gains (calculated in Appendix L, equation L15 or Ll5a), also see Table 5

44.1573 44,1573 44.1573 44.1573 44.1573 44,1573 44.1573 44.1573 44.1573 44.1573 44,1573 44.1573 (69)
Pumps, fans 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (70)
Losses e.g. evaporation (negative values) (Table 5)

-52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 (71)
Water heating gains (Table 5)

140.5933 138.5788 134.6098 125.7906 120.4146 114.7836 111.2724 114.0937 117.4111 123.6590 132.1068 139.4567 (72)
Total internal gains

395.6923 393.4406 382.1761 360.9579 341.4017 323.6087 313.2128 316.2712 326.8841 345.5310 368.1590 387.6708 (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

North 2.1000 10.6334 0.8500 0.7000 0.7700 9.2075 (74)
East 1.0900 19.6403 0.8500 0.7000 0.7700 8.8272 (76)
West 1.9400 19.6403 0.8500 0.7000 0.7700 15.7108 (80)
Solar gains 33.7455 65.5976 108.9518 163.3193 205.9918 213.9004 202.3666 169.5873 127.8899 77.9037 41.9547 27.8547 (83)
Total gains 429.4378 459.0383 491.1279 524.2772 547.3935 537.5092 515.5795 485.8584 454.7741 423.4348 410.1137 415.5256 (84)

7. Mean internal temperature (heating season)

Temperature during heating periods in the living area from Table 9, Thl (C) 21.0000 (85)
Utilisation factor for gains for living area, nil,m (see Table 9a)
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Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
tau 7.3164 7.3536 7.3911 7.5796 7.6160 7.7906 7.7906 7.8238 7.7224 7.6160 7.5426 7.4673
alpha 1.4878 1.4902 1.4927 1.5053 1.5077 1.5194 1.5194 1.5216 1.5148 1.5077 1.5028 1.4978
util living area
0.9141 0.9020 0.8788 0.8362 0.7718 0.6761 0.5777 0.6083 0.7424 0.8470 0.8964 0.9174 (86)
Living 15.9255 16.2383 16.9193 17.9108 18.9275 19.8578 20.3827 20.3042 19.5658 18.2912 16.9753 15.8968
Non living 14.4576 14.7678 15.4389 16.4193 17.3818 18.2207 18.6050 18.5687 17.9919 16.8086 15.5200 14.4457
24 / 16 0 0 0 0 0 0 0 0 0 0 0 0
24 /9 3 0 0 0 0 0 0 0 0 0 0 0
16 /9 28 0 0 0 0 0 0 0 0 0 0 10
MIT 18.4584 16.2383 16.9193 17.9108 18.9275 19.8578 20.3827 20.3042 19.5658 18.2912 16.9753 16.6298 (87)
Th 2 18.6651 18.6727 18.6803 18.7180 18.7252 18.7592 18.7592 18.7656 18.7460 18.7252 18.7107 18.6957 (88)
util rest of house
0.8964 0.8815 0.8513 0.7943 0.7010 0.5477 0.3659 0.4072 0.6337 0.7989 0.8711 0.9005 (89)
MIT 2 16.5577 14.7678 15.4389 16.4193 17.3818 18.2207 18.6050 18.5687 17.9919 16.8086 15.5200 15.0561 (90)
Living area fraction fLA = Living area / (4) = 0.2689 (91)
MIT 17.0688 15.1632 15.8369 16.8203 17.7974 18.6609 19.0830 19.0354 18.4151 17.2073 15.9113 15.4792 (92)
Temperature adjustment 0.0000
adjusted MIT 17.0688 15.1632 15.8369 16.8203 17.7974 18.6609 19.0830 19.0354 18.4151 17.2073 15.9113 15.4792 (93)
8. Space heating requirement
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation 0.8805 0.8334 0.8006 0.7442 0.6616 0.5404 0.4050 0.4387 0.6117 0.7515 0.8231 0.8653 (94)
Useful gains 378.1291 382.5462 393.2133 390.1775 362.1649 290.4553 208.8323 213.1465 278.2046 318.1945 337.5825 359.5616 (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
1465.4966 1171.9673 1060.7737 877.4622 672.2709 437.7007 267.6303 282.8472 469.2074 728.4881 980.9552 1268.3689 (97)
Space heating kWh
809.0015 530.4910 496.6650 350.8450 230.7189 0.0000 0.0000 0.0000 0.0000 305.2584 463.2283 676.1526 (98a)
Space heating requirement - total per year (kWh/year) 3862.3606
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 (98Db)
Solar heating contribution - total per year (kWh/year) 0.0000
Space heating kWh
809.0015 530.4910 496.6650 350.8450 230.7189 0.0000 0.0000 0.0000 0.0000 305.2584 463.2283 676.1526 (98c)
Space heating requirement after solar contribution - total per year (kWh/year) 3862.3606
Space heating per m2 (98c) / (4) = 106.8426 (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 %) 214.1339 (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
809.0015 530.4910 496.6650 350.8450 230.7189 0.0000 0.0000 0.0000 0.0000 305.2584 463.2283 676.1526 (98)
Space heating efficiency (main heating system 1)
214.1339 214.1339 214.1339 214.1339 214.1339 0.0000 0.0000 0.0000 0.0000 214.1339 214.1339 214.1339 (210)
Space heating fuel (main heating system)
377.8017 247.7380 231.9413 163.8437 107.7451 0.0000 0.0000 0.0000 0.0000 142.5549 216.3265 315.7616 (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
236.2459 209.3119 222.8571 196.5709 191.0940 172.7362 170.6376 176.9503 178.4260 198.3537 210.2481 233.7025 (64)
Efficiency of water heater 165.9175 (216)
(217)m 165.9175 165.9175 165.9175 165.9175 165.9175 165.9175 165.9175 165.9175 165.9175 165.9175 165.9175 165.9175 (217)
Fuel for water heating, kWh/month
142.3876 126.1542 134.3180 118.4751 115.1741 104.1097 102.8448 106.6496 107.5390 119.5496 126.7185 140.8546 (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 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (231)
Lighting 15.4343 12.3820 11.1486 8.1680 6.3092 5.1546 5.7554 7.4811 9.7172 12.7496 14.4006 15.8633 (232)
Electricity generated by PVs (Appendix M) (negative quantity)
(233a)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 (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)
(235¢c)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 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (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 1803.7129 (211)
Space heating fuel - main system 2 0.0000 (213)
Space heating fuel - secondary 0.0000 (215)
Efficiency of water heater 165.9175
Water heating fuel used 1444.7748 (219)
Space cooling fuel 0.0000 (221)
Electricity for pumps and fans:
Total electricity for the above, kWh/year 0.0000 (231)
Electricity for lighting (calculated in Appendix L) 124.5640 (232)
Energy saving/generation technologies (Appendices M ,N and Q)
PV generation 0.0000 (233)
Wind generation 0.0000 (234)
Hydro-electric generation (Appendix N) 0.0000 (235a)
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A,
\\0' elmhurst

energy

Electricity generated - Micro CHP (Appendix N)
Appendix Q - special features

Energy saved or generated

Energy used

Total delivered energy for all uses

0.0000 (235)

-0.0000 (236)
0.0000 (237)
3373.0517 (238)

10a. Fuel costs - using Table 12 prices

Space heating - main system 1

Total CO2 associated with community systems
Water heating (other fuel)

Energy for instantaneous electric shower (s)
Pumps, fans and electric keep-hot

Energy for lighting

Additional standing charges

Total energy cost

Fuel Fuel price Fuel cost

kWh/year p/kWh £/year
1803.7129 16.4900 297.4323 (240)
0.0000 (473)
1444.7748 16.4900 238.2434 (247)

0.0000 16.4900 0.0000 (247a)

0.0000 0.0000 0.0000 (249)
124.5640 16.4900 20.5406 (250)
0.0000 (251)

556.2162 (255)

lla. SAP rating - Individual heating systems

Energy cost deflator (Table 12):
Energy cost factor (ECF)

SAP value

SAP rating (Section 12)

SAP band

12a. Carbon dioxide emissions - Individual heating systems including micro-CHP

Space heating - main system 1

Total CO2 associated with community systems
Water heating (other fuel)

Space and water heating

Pumps, fans and electric keep-hot

Energy for lighting

Total CO2, kg/year

CO2 emissions per m2

0.3600 (256)
[(255) x (256)] / [(4) + 45.0] = 2.4675 (257)
60.0018
60 (258)
D
Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year
1803.7129 0.1541 277.8807 (261)
0.0000 (373)
1444.7748 0.1408 203.4154 (264)
481.2961 (265)
0.0000 0.0000 0.0000 (267)
124.5640 0.1443 17.9784 (268)

499.2746 (272)
13.8100 (273)

EI value 91.7557
EI rating 92 (274)
EI band A
SAP 10 WORKSHEET FOR Conversion (As Built) (Version 10.2, February 2022)
CALCULATION OF EPC COSTS, EMISSIONS AND PRIMARY ENERGY
1. Overall dwelling characteristics
Area Storey height Volume
Main dwelling (m2) (m) (m3)
Basement floor 12.3500 (1la) X 2.0000 (2a) = 24.7000 (la) - (3a)
Ground floor 11.9000 (1b) X 2.3600 (2b) = 28.0840 (1b) - (3b)
First floor 11.9000 (1c) x 2.6000 (2c) = 30.9400 (1lc) - (3c)
Total floor area TFA = (la)+(lb)+(lc)+(1ld)+(le)...(1n) 36.1500 (4)
Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e) ... (3n) = 83.7240 (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 (6¢c)
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) = 0.2389 (8)

Pressure test

Pressure Test Method
Measured/design AP50
Infiltration rate

Number of sides sheltered

Shelter factor
Infiltration rate adjusted to include shelter factor

Jan Feb Mar Apr May Jun
Wind speed 4.8000 4.5000 4.4000 3.9000 3.9000 3.6000
Wind factor 1.2000 1.1250 1.1000 0.9750 0.9750 0.9000

Adj infilt rate

No
Blower Door
15.0000 (17)

0.9889 (18)
2 (19)
(20) = 1 - [0.075 x (19)] = 0.8500 (20)
(21) = (18) x (20) = 0.8405 (21)

Aug Sep Oct Nov Dec
3.5000 3.7000 4.0000 4.1000 4.4000 (22)
0.8750 0.9250 1.0000 1.0250 1.1000 (22a)
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1.0087 0.9456 0.9246 0.8195 0.8195 0.7565 0.7775 0.7355 0.7775 0.8405 0.8616 0.9246 (22b)
Effective ac 1.0087 0.9471 0.9274 0.8358 0.8358 0.7861 0.8023 0.7705 0.8023 0.8533 0.8711 0.9274 (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
Door 0.5100 3.0000 1.5300 (26)
Window 5.1300 4.0268 20.6577 (27)
Heatloss Floor 1 12.3500 0.2200 2.7170 110.0000 1358.5000 (28)
Basement wall 29.9700 1.9400 28.0300 0.3300 9.2499 9.0000 252.2700 (29a)
GF wall 32.5700 1.6000 30.9700 0.3900 12.0783 9.0000 278.7300 (29a)
FF Wall 33.8800 2.1000 31.7800 0.3600 11.4408 9.0000 286.0200 (29a)
joists 9.1700 9.1700 0.2100 1.9257 9.0000 82.5300 (30)
External Roof 2 3.5900 3.5900 0.3500 1.2565 9.0000 32.3100 (30)
Total net area of external elements Aum (A, m2) 121.5300 (31)
Fabric heat loss, W/K = Sum (A x U) (26) ...(30) + (32) = 60.8559 (33)
Main dwelling
Internal Wall 1 10.0000 9.0000 90.0000 (32c)
Internal Floor 1 11.9000 18.0000 214.2000 (32d)
Internal Floor 2 11.9000 18.0000 214.2000 (32d)
Internal Ceiling 1 11.9000 9.0000 107.1000 (32e)
Internal Ceiling 2 11.9000 9.0000 107.1000 (32e)
Heat capacity Cm = Sum(A x k) (28) ...(30) + (32) + (32a)...(32e) = 3022.9600 (34)
Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K 83.6227 (35)
Thermal bridges (Default value 0.200 * total exposed area) 24.3060 (36)
Point Thermal bridges (36a) = 0.0000
Total fabric heat loss (33) + (36) + (36a) = 85.1619 (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 27.8681 26.1672 25.6243 23.0928 23.0928 21.7202 22.1655 21.2871 22.1655 23.5747 24.0688 25.6243 (38)
Heat transfer coeff
113.0300 111.3291 110.7862 108.2547 108.2547 106.8821 107.3275 106.4490 107.3275 108.7366 109.2307 110.7862 (39)

Average = Sum(39)m / 12 = 109.0329

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
HLP 3.1267 3.0796 3.0646 2.9946 2.9946 2.9566 2.9689 2.9446 2.9689 3.0079 3.0216 3.0646 (40)
HLP (average) 3.0161
Days in mont 31 28 31 30 31 30 31 31 30 31 30 31

4. Water heating energy requirements (kWh/year)

-

Assumed occupancy .3082 (42)
Hot water usage for mixer showers

63.4610 62.5073 61.1176 58.4586 56.4963 54.3081 53.0642 54.4434 55.9553 58.3049 61.0210 63.2179 (42a)
Hot water usage for baths

21.0218 20.7096 20.2700 19.4593 18.8523 18.1793 17.8157 18.2523 18.72717 19.4479 20.2752 20.9508 (42b)
Hot water usage for other uses

29.5023 28.4295 27.3567 26.2839 25.2111 24.1383 24.1383 25.2111 26.2839 27.3567 28.4295 29.5023 (42¢)
Average daily hot water use (litres/day) 104.8198 (43)

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

Daily hot water use

113.9851 111.6464 108.7443 104.2018 100.5598 96.6256 95.0182 97.9068 100.9668 105.1094 109.7256 113.6709 (44)
Energy conte 180.5246 158.9830 167.1359 142.6471 135.3728 118.8124 114.9163 121.2291 124.5022 142.6325 156.3243 177.9812 (45)
Energy content (annual) Total = Sum(45)m = 1741.0614
Distribution loss (46)m = 0.15 x (45)m

27.0787 23.8475 25.0704 21.3971 20.3059 17.8219 17.2374 18.1844 18.6753 21.3949 23.4486 26.6972 (46)
Water storage loss (or HIU loss):

Store volume 150.0000 (47)
a) If manufacturer declared loss factor is known (kWh/day): 1.9390 (48)

Temperature factor from Table 2b 0.5400 (49)
Enter (49) or (54) in (55) 1.0471 (55)

Total storage loss

32.4589 29.3177 32.4589 31.4118 32.4589 31.4118 32.4589 32.4589 31.4118 32.4589 31.4118 32.4589 (56)
If cylinder contains dedicated solar storage

32.4589 29.3177 32.4589 31.4118 32.4589 31.4118 32.4589 32.4589 31.4118 32.4589 31.4118 32.4589 (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

236.2459 209.3119 222.8571 196.5709 191.0940 172.7362 170.6376 176.9503 178.4260 198.3537 210.2481 233.7025 (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
236.2459 209.3119 222.8571 196.5709 191.0940 172.7362 170.6376 176.9503 178.4260 198.3537 210.2481 233.7025 (64)

Total per year (kWh/year) = Sum(64)m = 2397.1343 (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
104.6014 93.1250 100.1497 90.5692 89.5885 82.6442 82.7867 84.8857 84.5360 92.0023 95.1169 103.7558 (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 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5

17.6333 15.6618 12.7370 9.6427 7.2081 6.0853 6.5754 8.5470 11.4717 14.5660 17.0007 18.1234 (67)

Appliances gains (calculated in Appendix L, equation L13 or Ll3a), also see Table 5

167.1444 168.8789 164.5081 155.2034 143.4578 132.4186 125.0438 123.3093 127.6801 136.9848 148.7304 159.7696 (68)
Cooking gains (calculated in Appendix L, equation L15 or Ll5a), also see Table 5

44.1573 44.1573 44.1573 44.1573 44.1573 44.1573 44.1573 44.1573 44.1573 44.1573 44.1573 44.1573 (69)
Pumps, fans 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (70)
Losses e.g. evaporation (negative values) (Table 5)

-52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 (71)
Water heating gains (Table 5)
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140.5933 138.5788 134.6098 125.7906 120.4146 114.7836 111.2724 114.0937 117.4111 123.6590 132.1068 139.4567 (72)
Total internal gains
395.6923 393.4406 382.1761 360.9579 341.4017 323.6087 313.2128 316.2712 326.8841 345.5310 368.1590 387.6708 (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
North 2.1000 12.7054 0.8500 0.7000 0.7700 11.0016 (74)
East 1.0900 23.7288 0.8500 0.7000 0.7700 10.6648 (76)
West 1.9400 23.7288 0.8500 0.7000 0.7700 18.9814 (80)
Solar gains 40.6478 70.4418 116.7390 184.1348 222.7104 246.8191 230.9568 195.8743 146.6593 89.5387 51.0745 32.4178 (83)

Total gains 436.3401 463.8824 498.9151 545.0927 564.1120 570.4279 544.1696 512.1454 473.5434 435.0697 419.2335 420.0886 (84)

7. Mean internal temperature (heating season)

Temperature during heating periods in the living area from Table 9, Thl (C) 21.0000 (85)
Utilisation factor for gains for living area, nil,m (see Table 9a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
tau 7.4291 7.5426 7.5796 7.7568 7.7568 7.8564 7.8238 7.8884 7.8238 7.7224 7.6875 7.5796
alpha 1.4953 1.5028 1.5053 1.5171 1.5171 1.5238 1.5216 1.5259 1.5216 1.5148 1.5125 1.5053
util living area

0.9068 0.8954 0.8683 0.8165 0.7369 0.6182 0.4986 0.5066 0.6926 0.8196 0.8821 0.9088 (86)
Living 16.2384 16.4925 17.2100 18.2104 19.2785 20.1339 20.5960 20.6002 19.8906 18.7248 17.4011 16.3131
Non living 14.7780 15.0374 15.7419 16.7213 17.7123 18.4335 18.7126 18.7295 18.2696 17.2301 15.9515 14.8688
24 / 16 0 0 0 0 0 0 0 0 0 0 0 0
24 /9 3 0 0 0 0 0 0 0 0 0 0 0
16 /9 28 0 0 0 0 0 0 0 0 0 0 10
MIT 18.6144 16.4925 17.2100 18.2104 19.2785 20.1339 20.5960 20.6002 19.8906 18.7248 17.4011 16.9860 (87)
Th 2 18.6880 18.7107 18.7180 18.7527 18.7527 18.7718 18.7656 18.7779 18.7656 18.7460 18.7392 18.7180 (88)
util rest of house

0.8870 0.8731 0.8379 0.7690 0.6519 0.4634 0.2416 0.2389 0.5551 0.7584 0.8518 0.8892 (89)
MIT 2 16.7291 15.0374 15.7419 16.7213 17.7123 18.4335 18.7126 18.7295 18.2696 17.2301 15.9515 15.4215 (90)
Living area fraction fLA = Living area / (4) = 0.2689 (91)
MIT 17.2360 15.4287 16.1366 17.1217 18.1334 18.8907 19.2190 19.2325 18.7054 17.6320 16.3413 15.8421 (92)
Temperature adjustment 0.0000

adjusted MIT 17.2360 15.4287 16.1366 17.1217 18.1334 18.8907 19.2190 19.2325 18.7054 17.6320 16.3413 15.8421 (93)

8. Space heating requirement

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation 0.8708 0.8244 0.7870 0.7207 0.6207 0.4739 0.3065 0.3076 0.5502 0.7148 0.8029 0.8527 (94)
Useful gains 379.9524 382.4026 392.6234 392.8333 350.1521 270.2973 166.7699 157.5529 260.5269 310.9853 336.6094 358.2283 (95)
Ext temp. 5.0000 5.4000 7.1000 9.5000 12.6000 15.4000 17.4000 17.5000 15.0000 11.7000 8.1000 5.2000 (96)

Heat loss rate W
1383.0352 1116.4827 1001.1350 825.0837 599.0210 373.0892 195.2285 184.4259 397.6934 645.0263 900.2015 1179.0030 (97)
Space heating kWh

746.2936 493.3018 452.7327 311.2203 185.1585 0.0000 0.0000 0.0000 0.0000 248.5266 405.7864 610.6563 (98a)
Space heating requirement - total per year (kWh/year) 3453.6762
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
746.2936 493.3018 452.7327 311.2203 185.1585 0.0000 0.0000 0.0000 0.0000 248.5266 405.7864 610.6563 (98c)
Space heating requirement after solar contribution - total per year (kWh/year) 3453.6762
Space heating per m2 (98c) / (4) = 95.5374 (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 %) 213.5685 (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
746.2936 493.3018 452.7327 311.2203 185.1585 0.0000 0.0000 0.0000 0.0000 248.5266 405.7864 610.6563 (98)
Space heating efficiency (main heating system 1)
213.5685 213.5685 213.5685 213.5685 213.5685 0.0000 0.0000 0.0000 0.0000 213.5685 213.5685 213.5685 (210)
Space heating fuel (main heating system)
349.4399 230.9806 211.9848 145.7239 86.6975 0.0000 0.0000 0.0000 0.0000 116.3685 190.0029 285.9300 (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

236.2459 209.3119 222.8571 196.5709 191.0940 172.7362 170.6376 176.9503 178.4260 198.3537 210.2481 233.7025 (64)
Efficiency of water heater 166.2004 (216)
(217)m 166.2004 166.2004 166.2004 166.2004 166.2004 166.2004 166.2004 166.2004 166.2004 166.2004 166.2004 166.2004 (217)
Fuel for water heating, kWh/month

142.1452 125.9395 134.0894 118.2734 114.9781 103.9325 102.6698 106.4680 107.3559 119.3461 126.5027 140.6148 (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 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (231)
Lighting 15.4343 12.3820 11.1486 8.1680 6.3092 5.1546 5.7554 7.4811 9.7172 12.7496 14.4006 15.8633 (232)
Electricity generated by PVs (Appendix M) (negative quantity)

(233a)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 (233a)

Electricity generated by wind turbines (Appendix M) (negative quantity)
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(234a)m 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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
Electricity used or net electricity generated by micro-CHP (Appendix N) (negative if net generation)
(235¢c)m 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Electricity generated by PVs (Appendix M) (negative quantity
(233b)m 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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
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
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
Annual totals kWh/year
Space heating fuel - main system 1
Space heating fuel - main system 2
Space heating fuel - secondary
Efficiency of water heater
Water heating fuel used
Space cooling fuel
Electricity for pumps and fans:
Total electricity for the above, kWh/year
Electricity for lighting (calculated in Appendix L)
Energy saving/generation technologies (Appendices M ,N and Q)
PV generation
Wind generation
Hydro-electric generation (Appendix N)
Electricity generated - Micro CHP (Appendix N)
Appendix Q - special features
Energy saved or generated
Energy used
Total delivered energy for all uses
10a. Fuel costs - using BEDF prices (593
Fuel
kWh/year
Space heating - main system 1 1617.1281
Total CO2 associated with community systems
Water heating (other fuel) 1442.3154
Energy for instantaneous electric shower(s) 0.0000
Pumps, fans and electric keep-hot 0.0000
Energy for lighting 124.5640
Additional standing charges
Total energy cost
12a. Carbon dioxide emissions - Individual heating systems including micro-CHP
Energy
kWh/year
Space heating - main system 1 1617.1281
Total CO2 associated with community systems
Water heating (other fuel) 1442.3154
Space and water heating
Pumps, fans and electric keep-hot 0.0000
Energy for lighting 124.5640

Total CO2, kg/year

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

0

0

0

0

0

0

0

.0000 0.0000
.0000 0.0000
.0000 0.0000
.0000 0.0000
.0000 0.0000
.0000 0.0000
.0000 0.0000

Fuel price
p/kWh
27.6700

27.6700
27.6700

0.0000
27.6700

Emission factor
kg CO2/kWh
0.1544

0.1408

0.0000
0.1443

Energy Primary energy factor

kWh/year
Space heating - main system 1 1617.1281
Total CO2 associated with community systems
Water heating (other fuel) 1442.3154
Space and water heating
Pumps, fans and electric keep-hot 0.0000
Energy for lighting 124.5640

Total Primary energy kWh/year

SAP 10 EPC IMPROVEMENTS

Built
Current energy efficiency rating: D 60
Current environmental impact rating: A 92

Recommended
Recommended
Not applicable

N Solar water heating
U Solar photovoltaic panels
V2 Wind turbine

Recommended measures: SAP change Cost change CO2 change
N Solar water heating + 3.8 -£ 105 -48 kg (10.1%
U Solar photovoltaic panels + 9.0 -£ 219 -108 kg (25.6%)

Energy Environmental
Typical annual savings efficiency impact

Recommended measures

Solar water heating £105 1.32 kg/m? D 64 A 92
Solar photovoltaic panels £219 3.00 kg/m? C 73 A 94
Total Savings £324 4.31 kg/m?

kg CO2/kWh
1.5717

1.5206

0.0000
1.5338

.0000

.0000

.0000

.0000

.0000 0.0000

o

.0000

o

.0000

o

.0000

=}

.0000

.0000 0.0000

.0000 0.0000

1617.1281
0.0000
0.0000

166.2004

1442.3154

0.0000

0.0000
124.5640

0.0000
0.0000
0.0000
0.0000

-0.0000
0.0000
3184.0074

Fuel cost
£/year
447.4593
0.0000
399.0887
0.0000
0.0000
34.4669
0.0000
881.0149

Emissions
kg CO2/year
249.7550
0.0000
203.0691
452.8241
0.0000
17.9784
470.8026

Primary energy
kWh/year
2541.6981
0.0000
2193.1841
4734.8823
0.0000
191.0604
4925.9427

(234a)
(235a)
(235¢)
(233b)
(234b)
(235b)
(235d)

(211)
(213)
(215)

(219)
(221)

(231)
(232)

(233)
(234)
(235a)
(235)

(236)
(237)
(238)

(240)
(473)
(247)
(247a)
(249)
(250)
(251)
(255)

(261)
(373)
(264)
(265)
(267)
(268)
(272)

(275)
(473)
(278)
(279)
(281)
(282)
(286)
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Potential energy efficiency rating: c 73
Potential environmental impact rating: A 94

Fuel prices for cost data on this page from database revision number 593 TEST (31 Mar 2026)
Recommendation texts revision number 6.1 (11 Jun 2019

Typical heating and lighting costs of this home (per year, South East England):

Current Potential Saving

Electricity £881 £776 £105

Space heating £447 £470 -£23

Water heating £399 £271 £128

Lighting £34 £34 £0

Generated (PV) -£0 -£219 £219

Total cost of fuels £881 £557 £324

Total cost of uses £880 £556 £324

Delivered energy 88 kWh/m? 56 kWh/m? 32 kWh/m?

Carbon dioxide emissions 0.5 tonnes 0.3 tonnes 0.2 tonnes

CO2 emissions per m? 13 kg/m? 9 kg/m? 4 kg/m?

Primary energy 136 kWh/m? 88 kWh/m? 48 kWh/m?
SAP 10 WORKSHEET FOR Conversion (As Built) (Version 10.2, February 2022)

CALCULATION OF ENERGY RATING FOR IMPROVED DWELLING

1. Overall dwelling characteristics

Area Storey height Volume
Main dwelling (m2) (m) (m3)
Basement floor 12.3500 (la) x 2.0000 (2a) = 24.7000
Ground floor 11.9000 (1b) X 2.3600 (2b) = 28.0840
First floor 11.9000 (lc) X 2.6000 (2c) = 30.9400
Total floor area TFA = (la)+(lb)+(lc)+(1d)+(le)...(1n) 36.1500
Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e)...(3n) = 83.7240
2. Ventilation rate
m3 per hour
Number of open chimneys 0 * 80 = 0.0000
Number of open flues 0 * 20 = 0.0000
Number of chimneys / flues attached to closed fire 0 * 10 = 0.0000
Number of flues attached to solid fuel boiler 0 * 20 = 0.0000
Number of flues attached to other heater 0 * 35 = 0.0000
Number of blocked chimneys 0 * 20 = 0.0000
Number of intermittent extract fans 2 * 10 = 20.0000
Number of passive vents 0 * 10 = 0.0000
Number of flueless gas fires 0 * 40 = 0.0000
Air changes per hour
Infiltration due to chimneys, flues and fans = (6a)+(6b)+(6c)+(6d)+(6e)+(6£)+(6g)+(7a)+(7b)+(7c) = 20.0000 / (5) = 0.2389
Pressure test No
Pressure Test Method Blower Door
Measured/design AP50 15.0000
Infiltration rate 0.9889
Number of sides sheltered 2
Shelter factor (20) = 1 - [0.075 x (19)] = 0.8500
Infiltration rate adjusted to include shelter factor (21) = (18) x (20) = 0.8405
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
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
Adj infilt rate
1.0717 1.0507 1.0297 0.9246 0.9036 0.7985 0.7985 0.7775 0.8405 0.9036 0.9456 0.9876
Effective ac 1.0717 1.0507 1.0297 0.9274 0.9082 0.8188 0.8188 0.8023 0.8533 0.9082 0.9471 0.9877
3. Heat losses and heat loss parameter
Element Gross Openings NetArea U-value AXxU K-value A x K
Main dwelling m2 m2 m2 W/m2K W/K kJ/m2K kJ/K
Door 0.5100 3.0000 1.5300
Window 5.1300 4.0268 20.6577
Heatloss Floor 1 12.3500 0.2200 2.7170 110.0000 1358.5000
Basement wall 29.9700 1.9400 28.0300 0.3300 9.2499 9.0000 252.2700
GF wall 32.5700 1.6000 30.9700 0.3900 12.0783 9.0000 278.7300
FF Wall 33.8800 2.1000 31.7800 0.3600 11.4408 9.0000 286.0200
joists 9.1700 9.1700 0.2100 1.9257 9.0000 82.5300
External Roof 2 3.5900 3.5900 0.3500 1.2565 9.0000 32.3100
Total net area of external elements Aum(A, m2) 121.5300
Fabric heat loss, W/K = Sum (A x U) (26) ...(30) + (32) = 60.8559
Main dwelling
Internal Wall 1 10.0000 9.0000 90.0000
Internal Floor 1 11.9000 18.0000 214.2000
Internal Floor 2 11.9000 18.0000 214.2000
Internal Ceiling 1 11.9000 9.0000 107.1000
Internal Ceiling 2 11.9000 9.0000 107.1000
Heat capacity Cm = Sum(A x k) (28)...(30) + (32) + (32a)...(32e) = 3022.9600
Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K 83.6227

(la) - (3a)
(1b) - (3b)
(lc) - (3c)
(4)
(5)

(6a)
(6b)
(6c)
(6d)
(6e)
(6f)
(7a)
(7o)
(7¢c)

(8)

(17)
(18)
(19)

(20)
(21)

(22)
(22a)

(22b)
(25)

(26)
(27)
(28)
(29a)
(29a)
(29a)
(30)
(30)
(31)
(33)

(32c)
(324d)
(324d)
(32e)
(32e)

(34)
(35)
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Thermal bridges (Default value 0.200 * total exposed area) 24.3060 (36)
Point Thermal bridges (36a) = 0.0000
Total fabric heat loss (33) + (36) + (36a) = 85.1619 (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 29.6099 29.0293 28.4487 25.6243 25.0936 22.6230 22.6230 22.1655 23.5747 25.0936 26.1672 27.2896 (38)

Heat transfer coeff
114.7718 114.1912 113.6106 110.7862 110.2555 107.7850 107.7850 107.3275 108.7366 110.2555 111.3291 112.4516 (39)

Average = Sum(39)m / 12 = 110.7738

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
HLP 3.1749 3.1588 3.1428 3.0646 3.0499 2.9816 2.9816 2.9689 3.0079 3.0499 3.0796 3.1107 (40)
HLP (average) 3.0643
Days in mont 31 28 31 30 31 30 31 31 30 31 30 31

4. Water heating energy requirements (kWh/year)

-

Assumed occupancy .3082 (42)
Hot water usage for mixer showers

63.4610 62.5073 61.1176 58.4586 56.4963 54.3081 53.0642 54.4434 55.9553 58.3049 61.0210 63.2179 (42a)
Hot water usage for baths

21.0218 20.7096 20.2700 19.4593 18.8523 18.1793 17.8157 18.2523 18.7277 19.4479 20.2752 20.9508 (42b)
Hot water usage for other uses

29.5023 28.4295 27.3567 26.2839 25.2111 24.1383 24.1383 25.2111 26.2839 27.3567 28.4295 29.5023 (42c)
Average daily hot water use (litres/day) 104.8198 (43)

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

Daily hot water use

113.9851 111.6464 108.7443 104.2018 100.5598 96.6256 95.0182 97.9068 100.9668 105.1094 109.7256 113.6709 (44)
Energy conte 180.5246 158.9830 167.1359 142.6471 135.3728 118.8124 114.9163 121.2291 124.5022 142.6325 156.3243 177.9812 (45)
Energy content (annual) Total = Sum(45)m = 1741.0614
Distribution loss (46)m = 0.15 x (45)m

27.0787 23.8475 25.0704 21.3971 20.3059 17.8219 17.2374 18.1844 18.6753 21.3949 23.4486 26.6972 (46)
Water storage loss (or HIU loss):

Store volume 150.0000 (47)
a) If manufacturer declared loss factor is known (kWh/day): 1.9390 (48)

Temperature factor from Table 2b 0.5400 (49)
Enter (49) or (54) in (55) 1.0471 (55)

Total storage loss

32.4589 29.3177 32.4589 31.4118 32.4589 31.4118 32.4589 32.4589 31.4118 32.4589 31.4118 32.4589 (56)
If cylinder contains dedicated solar storage

32.4589 29.3177 32.4589 31.4118 32.4589 31.4118 32.4589 32.4589 31.4118 32.4589 31.4118 32.4589 (57)
Primary loss 23.2624 21.0112 21.8667 15.7584 10.4681 .9053 10.2355 11.1660 17.1091 21.8667 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

236.2459 209.3119 221.4614 189.8173 178.2997 160.1295 157.6106 164.8539 173.0231 196.9580 210.2481 233.7025 (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)
Aperture area of solar collector 3.0000 (H1)

Zero-loss collector efficiency 0.8000 (H2)
Collector linear heat loss coefficient 1.8000 (H3)
Collector 2nd order heat loss coefficient 0.0000 (H4)
Collector loop efficiency 0.9000 (H5)
Incidence angle modifier 1.0000 (H6)
Overshading factor 0.8000 (H8)
6

Overall heat loss coefficient of system .5000 (H10)
Heat loss coefficient of collector loop 3.9667 (H11)
Dedicated solar storage volume 75.0000 (H12)
Effective solar volume 75.0000 (H14)
Reference volume 225.0000 (H15)
Storage tank correction coefficient 1.3161 (H1le6)
Heat delivered to hot water 602.8205 (H24)
Heat delivered to space heating 0.0000 (H29)
Solar input 602.8205

Solar input -0.0000 -16.2430 -57.3356 -77.9818 -100.6524 -92.6601 -91.9171 -80.9446 -56.5485 -28.5374 -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
236.2459 193.0689 164.1258 111.8355 77.6473 67.4694 65.6935 83.9092 116.4746 168.4206 210.2481 233.7025 (64)

Total per year (kWh/year) = Sum(64)m = 1728.8413 (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
104.6014 93.1250 99.0331 85.1663 79.3530 72.5588 72.3651 75.2085 80.2137 90.8857 95.1169 103.7558 (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 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5

17.6333 15.6618 12.7370 9.6427 7.2081 6.0853 6.5754 8.5470 11.4717 14.5660 17.0007 18.1234 (67)

Appliances gains (calculated in Appendix L, equation L13 or Ll3a), also see Table 5

167.1444 168.8789 164.5081 155.2034 143.4578 132.4186 125.0438 123.3093 127.6801 136.9848 148.7304 159.7696 (68)
Cooking gains (calculated in Appendix L, equation L15 or Ll5a), also see Table 5

44.1573 44,1573 44.1573 44.1573 44.1573 44.1573 44.1573 44.1573 44.1573 44.1573 44.1573 44.1573 (69)
Pumps, fans 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (70)
Losses e.g. evaporation (negative values) (Table 5)

-52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 (71)
Water heating gains (Table 5)

140.5933 138.5788 133.1090 118.2866 106.6573 100.7761 97.2650 101.0867 111.4079 122.1582 132.1068 139.4567 (72)
Total internal gains

395.6923 393.4406 380.6753 353.4539 327.6443 309.6013 299.2053 303.2642 320.8809 344.0302 368.1590 387.6708 (73)

6. Solar gains

[Jan] Area Solar flux g FE 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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North 2.1000 10.6334 0.8500
East 1.0900 19.6403 0.8500
West 1.9400 19.6403 0.8500
Solar gains 33.7455 65.5976 108.9518 163.3193 205.9918 213.9004 202.3666 169.5873
Total gains 429.4378 459.0383 489.6271 516.7732 533.6361 523.5017 501.5720 472.8515
7. Mean internal temperature (heating season)
Temperature during heating periods in the living area from Table 9, Thl (C)
Utilisation factor for gains for living area, nil,m (see Table 9a)
Jan Feb Mar Apr May Jun Jul Aug
tau 7.3164 7.3536 7.3911 7.5796 7.6160 7.7906 7.7906 7.8238
alpha 1.4878 1.4902 1.4927 1.5053 1.5077 1.5194 1.5194 1.5216
util living area
0.9141 0.9020 0.8792 0.8389 0.7776 0.6835 0.5861 0.6164
Living 15.9255 16.2383 16.9156 17.8940 18.9017 19.8382 20.3691 20.2899
Non living 14.4576 14.7678 15.4354 16.4044 17.3612 18.2087 18.6003 18.5632
24 / 16 0 0 0 0 0 0 0 0
24 /9 3 0 0 0 0 0 0 0
16 /9 28 0 0 0 0 0 0 0
MIT 18.4584 16.2383 16.9156 17.8940 18.9017 19.8382 20.3691 20.2899
Th 2 18.6651 18.6727 18.6803 18.7180 18.7252 18.7592 18.7592 18.7656
util rest of house
0.8964 0.8815 0.8519 0.7974 0.7079 0.5558 0.3735 0.4150
MIT 2 16.5577 14.7678 15.4354 16.4044 17.3612 18.2087 18.6003 18.5632
Living area fraction
MIT 17.0688 15.1632 15.8334 16.8049 17.7754 18.6468 19.0759 19.0274
Temperature adjustment
adjusted MIT 17.0688 15.1632 15.8334 16.8049 17.7754 18.6468 19.0759 19.0274
8. Space heating requirement
Jan Feb Mar Apr May Jun Jul Aug
Utilisation 0.8805 0.8334 0.8012 0.7473 0.6678 0.5474 0.4122 0.4459
Useful gains 378.1291 382.5462 392.2890 386.1893 356.3794 286.5764 206.7232 210.8276
Ext temp. 4.3000 4.9000 6.5000 8.9000 11.7000 14.6000 16.6000 16.4000
Heat loss rate W
1465.4966 1171.9673 1060.3756 875.7542 669.8477 436.1879 266.8680 281.9973
Space heating kWh
809.0015 530.4910 497.0564 352.4867 233.2204 0.0000 0.0000 0.0000
Space heating requirement - total per year (kWh/year)
Solar heating kWh
-0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000
Solar heating contribution - total per year (kWh/year)
Space heating kWh
809.0015 530.4910 497.0564 352.4867 233.2204 0.0000 0.0000 0.0000
Space heating requirement after solar contribution - total per year (kWh/year
Space heating per m2
9a. Energy requirements - Individual heating systems, including micro-CHP
Fraction of space heat from secondary/supplementary system (Table 11)
Fraction of space heat from main system(s)
Efficiency of main space heating system 1 (in %)
Efficiency of main space heating system 2 (in %)
Efficiency of secondary/supplementary heating system, %
Jan Feb Mar Apr May Jun Jul Aug
Space heating requirement
809.0015 530.4910 497.0564 352.4867 233.2204 0.0000 0.0000 0.0000
Space heating efficiency (main heating system 1)
214.1339 214.1339 214.1339 214.1339 214.1339 0.0000 0.0000 0.0000
Space heating fuel (main heating system)
377.8017 247.7380 232.1241 164.6104 108.9133 0.0000 0.0000 0.0000
Space heating efficiency (main heating system 2)
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Space heating fuel (main heating system 2)
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Space heating fuel (secondary
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Water heating
Water heating requirement
236.2459 193.0689 164.1258 111.8355 77.6473 67.4694 65.6935 83.9092
Efficiency of water heater
(217)m 165.9175 165.9175 165.9175 165.9175 165.9175 165.9175 165.9175 165.9175
Fuel for water heating, kWh/month
142.3876 116.3644 98.9201 67.4043 46.7987 40.6644 39.5941 50.5729
Space cooling fuel requirement
(221)m 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Pumps and Fa 6.7945 6.1370 6.7945 6.5753 6.7945 6.5753 6.7945 6.7945
Lighting 15.4343 12.3820 11.1486 8.1680 6.3092 5.1546 5.7554 7.4811
Electricity generated by PVs (Appendix M) (negative quantity
(233a)m -38.2134 -55.5878 -82.2641 -91.9950 -93.6168 -67.5269 -66.6506 -65.7881
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
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
Electricity used or net electricity generated by micro-CHP (Appendix N) (negative if net generation)
(235¢c)m 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Electricity generated by PVs (Appendix M) (negative quantity
(233b)m 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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
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
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

Annual totals kWh/year

0.7000
0.7000
0.7000

0.7700
0.7700
0.7700
127.8899 77.9037 41.9547
448.7709 421.9340 410.1137
Sep oct Nov
7.7224 7.6160 7.5426
1.5148 1.5077 1.5028
0.7457 0.8476 0.8964
19.5555 18.2877 16.9753
17.9848 16.8056 15.5200
0 0 0
0 0 0
0 0 0
19.5555 18.2877 16.9753
18.7460 18.7252 18.7107
0.6376 0.7997 0.8711
17.9848 16.8056 15.5200
fLA = Living area / (4) =
18.4071 17.2041 15.9113
18.4071 17.2041 15.9113
Sep Oct Nov
0.6152 0.7522 0.8231
276.0673 317.3840 337.5825
14.1000 10.6000 7.1000
468.3393 728.1417 980.9552
0.0000 305.6037 463.2283
-0.0000 -0.0000 -0.0000
0.0000 305.6037 463.2283
(98c) / (4) =
Sep Oct Nov
0.0000 305.6037 463.2283
0.0000 214.1339 214.1339
0.0000 142.7162 216.3265
0.0000 0.0000 0.0000
0.0000 0.0000 0.0000
0.0000 0.0000 0.0000
116.4746 168.4206 210.2481
165.9175 165.9175 165.9175
70.2003 101.5086 126.7185
0.0000 0.0000 0.0000
6.5753 6.7945 6.5753
9.7172 12.7496 14.4006
-62.1496 -62.4669 -41.8182
0.0000 0.0000 0.0000
0.0000 0.0000 0.0000
0.0000 0.0000 0.0000
0.0000 0.0000 0.0000
0.0000 0.0000 0.0000
0.0000 0.0000 0.0000
0.0000 0.0000 0.0000

9.2075
8.8272
L7108

27.8547
415.5256

21.0000
Dec
7.4673
1.4978
0.9174

15.
14.

8968
4457
0

0

10
6298
6957

16.
18.

0.9005
15.0561
0.2689
15.4792
0.0000
15.4792

Dec
0.8653
359.5616
4.2000
1268.3689
676.1526
3867.2406

.0000
0.0000

676.1526
3867.2406
106.9776

0.0000
1.0000
L1339
0.0000
0.0000

676.1526
214.1339
315.7616
0.0000
0.0000

0.0000

233.
165.
165.

7025
9175
9175

140.8546

o

.0000
. 7945
.8633

o

-32.2922
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000

(74)
(76)
(80)

(83)
(84)

(85)

(86)

(87)
(88)
(89)
(90)
(91)
(92)

(93)

(94)
(95)
(96)
(97)

(98a)

(98b)

(98c)

(99)

(201)
(202)
(206)
(207)
(208)

(98)

(210)
(211)
(212)
(213)

(215)

(64)
(216)
(217)
(219)
(221)
(231)
(232)
(233a)
(234a)
(235a)
(235¢)
(233b)
(234b)
(235b)

(235d)
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Space heating fuel - main system 1 1805.9919 (211)
Space heating fuel - main system 2 0.0000 (213)
Space heating fuel - secondary 0.0000 (215)
Efficiency of water heater 165.9175
Water heating fuel used 1041.9886 (219)
Space cooling fuel 0.0000 (221)
Electricity for pumps and fans:

pump for solar water heating 80.0000 (2309)
Total electricity for the above, kWh/year 80.0000 (231)
Electricity for lighting (calculated in Appendix L) 124.5640 (232)
Energy saving/generation technologies (Appendices M ,N and Q)
PV generation -760.3696 (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 2292.1748 (238)

10a. Fuel costs - using Table 12 prices

Fuel Fuel price Fuel cost
kWh/year p/kWh £/year
Space heating - main system 1 1805.9919 16.4900 297.8081 (240)
Total CO2 associated with community systems 0.0000 (473)
Water heating (other fuel) 1041.9886 16.4900 171.8239 (247)
Energy for instantaneous electric shower (s) 0.0000 16.4900 0.0000 (247a)
Pumps, fans and electric keep-hot 0.0000 0.0000 0.0000 (249)
Pump for solar water heating 80.0000 16.4900 13.1920 (249)
Energy for lighting 124.5640 16.4900 20.5406 (250)
Additional standing charges 0.0000 (251)
Energy saving/generation technologies
PV Unit electricity used in dwelling -760.3696 16.4900 -125.3850
PV Unit electricity exported 0.0000 5.5900 0.0000
Total -125.3850 (252)
Total energy cost 377.9796 (255)
lla. SAP rating - Individual heating systems
Energy cost deflator (Table 12): 0.3600 (256)
Energy cost factor (ECF) [(255) x (256)] / [(4) + 45.0] = 1.6768 (257)
SAP value 72.8190
SAP rating (Section 12) 73 (258)
SAP band C
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 1805.9919 0.1540 278.1944 (261)
Total CO2 associated with community systems 0.0000 (373)
Water heating (other fuel) 1041.9886 0.1460 152.1807 (264)
Space and water heating 430.3752 (265)
Pumps, fans and electric keep-hot 80.0000 0.1387 11.0970 (267)
Energy for lighting 124.5640 0.1443 17.9784 (268)
Energy saving/generation technologies
PV Unit electricity used in dwelling -760.3696 0.1364 -103.7476
PV Unit electricity exported 0.0000 0.0000 0.0000
Total -103.7476 (269)
Total CO2, kg/year 355.7030 (272)
CO2 emissions per m2 9.8400 (273)
EI value 94.1264
EI rating 94 (274)
EI band A
SAP 10 WORKSHEET FOR Conversion (As Built) (Version 10.2, February 2022)
CALCULATION OF EPC COSTS, EMISSIONS AND PRIMARY ENERGY FOR IMPROVED DWELLING
1. Overall dwelling characteristics
Area Storey height Volume
Main dwelling (m2) (m) (m3)
Basement floor 12.3500 (1la) x 2.0000 (2a) = 24.7000 (la) - (3a)
Ground floor 11.9000 (1b) X 2.3600 (2b) = 28.0840 (1b) - (3b)
First floor 11.9000 (lc) x 2.6000 (2c) = 30.9400 (1c) - (3c)
Total floor area TFA = (la)+(lb)+(lc)+(1d)+(le)...(1ln) 36.1500 (4)
Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e) ... (3n) = 83.7240 (5)

2. Ventilation rate

m3 per hour
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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 (6¢)
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)+(Tb)+(7c) = 20.0000 / (5) = 0.2389 (8)
Pressure test No
Pressure Test Method Blower Door
Measured/design AP50 15.0000 (17)
Infiltration rate 0.9889 (18)
Number of sides sheltered 2 (19)
Shelter factor (20) = 1 - [0.075 x (19)] = 0.8500 (20)
Infiltration rate adjusted to include shelter factor (21) = (18) x (20) = 0.8405 (21)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Wind speed 4.8000 4.5000 4.4000 3.9000 3.9000 3.6000 3.7000 3.5000 3.7000 4.0000 4.1000 4.4000 (22)
Wind factor 1.2000 1.1250 1.1000 0.9750 0.9750 0.9000 0.9250 0.8750 0.9250 1.0000 1.0250 1.1000 (22a)
Adj infilt rate

1.0087 0.9456 0.9246 0.8195 0.8195 0.7565 0.7775 0.7355 0.7775 0.8405 0.8616 0.9246 (22Db)
Effective ac 1.0087 0.9471 0.9274 0.8358 0.8358 0.7861 0.8023 0.7705 0.8023 0.8533 0.8711 0.9274 (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
Door 0.5100 3.0000 1.5300 (26)
Window 5.1300 4.0268 20.6577 (27)
Heatloss Floor 1 12.3500 0.2200 2.7170 110.0000 1358.5000 (28)
Basement wall 29.9700 1.9400 28.0300 0.3300 9.2499 9.0000 252.2700 (29a)
GF wall 32.5700 1.6000 30.9700 0.3900 12.0783 9.0000 278.7300 (29a)
FF Wall 33.8800 2.1000 31.7800 0.3600 11.4408 9.0000 286.0200 (29a)
joists 9.1700 9.1700 0.2100 1.9257 9.0000 82.5300 (30)
External Roof 2 3.5900 3.5900 0.3500 1.2565 9.0000 32.3100 (30)
Total net area of external elements Aum (A, m2) 121.5300 (31)
Fabric heat loss, W/K = Sum (A x U) (26) ...(30) + (32) = 60.8559 (33)
Main dwelling
Internal Wall 1 10.0000 9.0000 90.0000 (32c)
Internal Floor 1 11.9000 18.0000 214.2000 (32d)
Internal Floor 2 11.9000 18.0000 214.2000 (32d)
Internal Ceiling 1 11.9000 9.0000 107.1000 (32e)
Internal Ceiling 2 11.9000 9.0000 107.1000 (32e)
Heat capacity Cm = Sum(A x k) (28) ...(30) + (32) + (32a)...(32e) = 3022.9600 (34)
Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K 83.6227 (35)
Thermal bridges (Default value 0.200 * total exposed area) 24.3060 (36)
Point Thermal bridges (36a) = 0.0000
Total fabric heat loss (33) + (36) + (36a) = 85.1619 (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 27.8681 26.1672 25.6243 23.0928 23.0928 21.7202 22.1655 21.2871 22.1655 23.5747 24.0688 25.6243 (38)
Heat transfer coeff
113.0300 111.3291 110.7862 108.2547 108.2547 106.8821 107.3275 106.4490 107.3275 108.7366 109.2307 110.7862 (39)

Average = Sum(39)m / 12 = 109.0329

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
HLP 3.1267 3.0796 3.0646 2.9946 2.9946 2.9566 2.9689 2.9446 2.9689 3.0079 3.0216 3.0646 (40)
HLP (average) 3.0161
Days in mont 31 28 31 30 31 30 31 31 30 31 30 31
4. Water heating energy requirements (kWh/year)

Assumed occupancy 1.3082 (42)
Hot water usage for mixer showers

63.4610 62.5073 61.1176 58.4586 56.4963 54.3081 53.0642 54.4434 55.9553 58.3049 61.0210 63.2179 (42a)
Hot water usage for baths

21.0218 20.7096 20.2700 19.4593 18.8523 18.1793 17.8157 18.2523 18.72717 19.4479 20.2752 20.9508 (42b)
Hot water usage for other uses

29.5023 28.4295 27.3567 26.2839 25.2111 24.1383 24.1383 25.2111 26.2839 27.3567 28.4295 29.5023 (42c)
Average daily hot water use (litres/day) 104.8198 (43)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Daily hot water use

113.9851 111.6464 108.7443 104.2018 100.5598 96.6256 95.0182 97.9068 100.9668 105.1094 109.7256 113.6709 (44)
Energy conte 180.5246 158.9830 167.1359 142.6471 135.3728 118.8124 114.9163 121.2291 124.5022 142.6325 156.3243 177.9812 (45)
Energy content (annual) Total = Sum(45)m = 1741.0614
Distribution loss (46)m = 0.15 x (45)m

27.0787 23.8475 25.0704 21.3971 20.3059 17.8219 17.2374 18.1844 18.6753 21.3949 23.4486 26.6972 (46)
Water storage loss (or HIU loss):

Store volume 150.0000 (47)
a) If manufacturer declared loss factor is known (kWh/day): 1.9390 (48)

Temperature factor from Table 2b 0.5400 (49)
Enter (49) or (54) in (55) 1.0471 (55)

Total storage loss

32.4589 29.3177 32.4589 31.4118 32.4589 31.4118 32.4589 32.4589 31.4118 32.4589 31.4118 32.4589 (56)
If cylinder contains dedicated solar storage

32.4589 29.3177 32.4589 31.4118 32.4589 31.4118 32.4589 32.4589 31.4118 32.4589 31.4118 32.4589 (57)
Primary loss 23.2624 21.0112 21.8667 15.7584 10.4681 .9053 10.2355 11.1660 17.1091 21.8667 22.5120 23.2624 (59)
Combi loss 0.0000 0.0000 0.0000 0.0000 0.0000 .0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (61)
Total heat required for water heating calculated for each month

236.2459 209.3119 221.4614 189.8173 178.2997 160.1295 157.6106 164.8539 173.0231 196.9580 210.2481 233.7025 (62)

o w©

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)
Aperture area of solar collector 3.0000 (H1)
Zero-loss collector efficiency 0.8000 (H2)
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Collector linear heat loss coefficient 1.8000 (H3)
Collector 2nd order heat loss coefficient 0.0000 (H4)
Collector loop efficiency 0.9000 (H5)
Incidence angle modifier 1.0000 (H6)
Overshading factor 0.8000 (H8)
Overall heat loss coefficient of system 6.5000 (H10)
Heat loss coefficient of collector loop 3.9667 (H11)
Dedicated solar storage volume 75.0000 (H12)
Effective solar volume 75.0000 (H14)
Reference volume 225.0000 (H15)
Storage tank correction coefficient 1.3161 (H16)
Heat delivered to hot water 703.8394 (H24)
Heat delivered to space heating 0.0000 (H29)
Solar input 703.8394
Solar input -0.8137 -19.8649 -62.9179 -89.6364 -108.9815 -107.0712 -105.0212 -95.2900 -68.4256 -38.9596 -6.8575 -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
235.4322 189.4470 158.5435 100.1809 69.3182 53.0583 52.5894 69.5639 104.5975 157.9984 203.3906 233.7025 (64)
Total per year (kWh/year) = Sum(64)m = 1627.8225 (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
104.6014 93.1250 99.0331 85.1663 79.3530 72.5588 72.3651 75.2085 80.2137 90.8857 95.1169 103.7558 (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 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
17.6333 15.6618 12.7370 9.6427 7.2081 6.0853 6.5754 8.5470 11.4717 14.5660 17.0007 18.1234 (67)
Appliances gains (calculated in Appendix L, equation L13 or Ll3a), also see Table 5
167.1444 168.8789 164.5081 155.2034 143.4578 132.4186 125.0438 123.3093 127.6801 136.9848 148.7304 159.7696 (68)
Cooking gains (calculated in Appendix L, equation L15 or Ll5a), also see Table 5
44.1573 44,1573 44.1573 44.1573 44.1573 44,1573 44,1573 44.1573 44,1573 44,1573 44,1573 44.1573 (69)
Pumps, fans 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (70)
Losses e.g. evaporation (negative values) (Table 5)
-52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 (71)
Water heating gains (Table 5)
140.5933 138.5788 133.1090 118.2866 106.6573 100.7761 97.2650 101.0867 111.4079 122.1582 132.1068 139.4567 (72)
Total internal gains
395.6923 393.4406 380.6753 353.4539 327.6443 309.6013 299.2053 303.2642 320.8809 344.0302 368.1590 387.6708 (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
North 2.1000 12.7054 0.8500 0.7000 0.7700 11.0016 (74)
East 1.0900 23.7288 0.8500 0.7000 0.7700 10.6648 (76)
West 1.9400 23.7288 0.8500 0.7000 0.7700 18.9814 (80)
Solar gains 40.6478 70.4418 116.7390 184.1348 222.7104 246.8191 230.9568 195.8743 146.6593 89.5387 51.0745 32.4178 (83)
Total gains 436.3401 463.8824 497.4143 537.5887 550.3547 556.4204 530.1621 499.1385 467.5402 433.5689 419.2335 420.0886 (84)
7. Mean internal temperature (heating season)
Temperature during heating periods in the living area from Table 9, Thl (C) 21.0000 (85)
Utilisation factor for gains for living area, nil,m (see Table 9a)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
tau 7.4291 7.5426 7.5796 7.7568 7.7568 7.8564 7.8238 7.8884 7.8238 7.7224 7.6875 7.5796
alpha 1.4953 1.5028 1.5053 1.5171 1.5171 1.5238 1.5216 1.5259 1.5216 1.5148 1.5125 1.5053
util living area
0.9068 0.8954 0.8687 0.8192 0.7431 0.6256 0.5066 0.5145 0.6961 0.8203 0.8821 0.9088 (86)
Living 16.2384 16.4925 17.2064 18.1943 19.2551 20.1179 20.5864 20.5909 19.8818 18.7216 17.4011 16.3131
Non living 14.7780 15.0374 15.7385 16.7072 17.6947 18.4253 18.7108 18.7279 18.2643 17.2274 15.9515 14.8688
24 / 16 0 0 0 0 0 0 0 0 0 0 0 0
24 /9 3 0 0 0 0 0 0 0 0 0 0 0
16 /9 28 0 0 0 0 0 0 0 0 0 0 10
MIT 18.6144 16.4925 17.2064 18.1943 19.2551 20.1179 20.5864 20.5909 19.8818 18.7216 17.4011 16.9860 (87)
Th 2 18.6880 18.7107 18.7180 18.7527 18.7527 18.7718 18.7656 18.7779 18.7656 18.7460 18.7392 18.7180 (88)
util rest of house
0.8870 0.8731 0.8384 0.7722 0.6590 0.4709 0.2470 0.2442 0.5590 0.7592 0.8518 0.8892 (89)
MIT 2 16.7291 15.0374 15.7385 16.7072 17.6947 18.4253 18.7108 18.7279 18.2643 17.2274 15.9515 15.4215 (90)
Living area fraction fLA = Living area / (4) = 0.2689 (91)
MIT 17.2360 15.4287 16.1332 17.1071 18.1143 18.8804 19.2151 19.2289 18.6992 17.6292 16.3413 15.8421 (92)
Temperature adjustment 0.0000
adjusted MIT 17.2360 15.4287 16.1332 17.1071 18.1143 18.8804 19.2151 19.2289 18.6992 17.6292 16.3413 15.8421 (93)
8. Space heating requirement
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation 0.8708 0.8244 0.7875 0.7238 0.6270 0.4805 0.3124 0.3135 0.5536 0.7156 0.8029 0.8527 (94)
Useful gains 379.9524 382.4026 391.7326 389.1046 345.0828 267.3624 165.6119 156.4704 258.8150 310.2541 336.6094 358.2283 (95)
Ext temp. 5.0000 5.4000 7.1000 9.5000 12.6000 15.4000 17.4000 17.5000 15.0000 11.7000 8.1000 5.2000 (96)
Heat loss rate W
1383.0352 1116.4827 1000.7531 823.5022 596.9467 371.9935 194.8124 184.0350 397.0246 644.7169 900.2015 1179.0030 (97)
Space heating kWh
746.2936 493.3018 453.1113 312.7662 187.3867 0.0000 0.0000 0.0000 0.0000 248.8404 405.7864 610.6563 (98a)
Space heating requirement - total per year (kWh/year) 3458.1427
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
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746.2936 493.3018 453.1113 312.7662 187.3867 0.0000 0.0000 0.0000 0.0000 248.8404 405.7864 610.6563 (98c)
Space heating requirement after solar contribution - total per year (kWh/year) 3458.1427
Space heating per m2 (98c) / (4) = 95.6609 (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 %) 213.5685 (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
746.2936 493.3018 453.1113 312.7662 187.3867 0.0000 0.0000 0.0000 0.0000 248.8404 405.7864 610.6563 (98)
Space heating efficiency (main heating system 1)
213.5685 213.5685 213.5685 213.5685 213.5685 0.0000 0.0000 0.0000 0.0000 213.5685 213.5685 213.5685 (210)
Space heating fuel (main heating system)
349.4399 230.9806 212.1620 146.4477 87.7408 0.0000 0.0000 0.0000 0.0000 116.5155 190.0029 285.9300 (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
235.4322 189.4470 158.5435 100.1809 69.3182 53.0583 52.5894 69.5639 104.5975 157.9984 203.3906 233.7025 (64)
Efficiency of water heater 166.2004 (216)
(217)m 166.2004 166.2004 166.2004 166.2004 166.2004 166.2004 166.2004 166.2004 166.2004 166.2004 166.2004 166.2004 (217)
Fuel for water heating, kWh/month
141.6556 113.9871 95.3930 60.2772 41.7076 31.9243 31.6422 41.8554 62.9346 95.0650 122.3767 140.6148 (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 6.7945 6.1370 6.7945 6.5753 6.7945 6.5753 6.7945 6.7945 6.5753 6.7945 6.5753 6.7945 (231)
Lighting 15.4343 12.3820 11.1486 8.1680 6.3092 5.1546 5.7554 7.4811 9.7172 12.7496 14.4006 15.8633 (232)
Electricity generated by PVs (Appendix M) (negative quantity)
(233a)m -43.9483 -57.5677 -84.1704 -95.4199 -92.3789 -68.0765 -67.1586 -67.2253 -64.8404 -66.3931 -47.8224 -36.0880 (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)
(235¢c)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 (235¢c)
Electricity generated by PVs (Appendix M) (negative quantity)
(233b)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 (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 (235Db)
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 1619.2194 (211)
Space heating fuel - main system 2 0.0000 (213)
Space heating fuel - secondary 0.0000 (215)
Efficiency of water heater 166.2004
Water heating fuel used 979.4334 (219)
Space cooling fuel 0.0000 (221)
Electricity for pumps and fans:
pump for solar water heating 80.0000 (230g)
Total electricity for the above, kWh/year 80.0000 (231)
Electricity for lighting (calculated in Appendix L) 124.5640 (232)
Energy saving/generation technologies (Appendices M ,N and Q)
PV generation -791.0895 (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 2012.1273 (238)

10a. Fuel costs - using BEDF prices (593)
Fuel Fuel price Fuel cost
kWh/year p/kWh £/year
Space heating - main system 1 1619.2194 27.6700 448.0380 (240)
Total CO2 associated with community systems 0.0000 (473)
Water heating (other fuel) 979.4334 27.6700 271.0092 (247)
Energy for instantaneous electric shower (s) 0.0000 27.6700 0.0000 (247a)
Pumps, fans and electric keep-hot 0.0000 0.0000 0.0000 (249)
Pump for solar water heating 80.0000 27.6700 22.1360 (249)
Energy for lighting 124.5640 27.6700 34.4669 (250)
Additional standing charges 0.0000 (251)
Energy saving/generation technologies
PV Unit electricity used in dwelling -791.0895 27.6700 -218.8945
PV Unit electricity exported 0.0000 5.8100 0.0000
Total -218.8945 (252)
Total energy cost 556.7556 (255)
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 1619.2194 0.1544 250.0433 (261)
Total CO2 associated with community systems 0.0000 (373)
Water heating (other fuel) 979.4334 0.1471 144.0849 (264)
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Space and water heating 394.1283 (265)
Pumps, fans and electric keep-hot 80.0000 0.1387 11.0970 (267)
Energy for lighting 124.5640 0.1443 17.9784 (268)
Energy saving/generation technologies

PV Unit electricity used in dwelling -791.0895 0.1369 -108.2881

PV Unit electricity exported 0.0000 0.0000 0.0000
Total -108.2881 (269)
Total CO2, kg/year 314.9156 (272)

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 1619.2194 1.5717 2544.8560 (275)
Total CO2 associated with community systems 0.0000 (473)
Water heating (other fuel) 979.4334 1.5442 1512.4723 (278)
Space and water heating 4057.3283 (279)
Pumps, fans and electric keep-hot 80.0000 1.5128 121.0240 (281)
Energy for lighting 124.5640 1.5338 191.0604 (282)
Energy saving/generation technologies
PV Unit electricity used in dwelling -791.0895 1.5061 -1191.4322
PV Unit electricity exported 0.0000 0.0000 0.0000
Total -1191.4322 (283)
Total Primary energy kWh/year 3177.9804 (286)
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Plot Reference |10278 | Issued on Date |22/04/2026

Assessment Reference |Exsiting | Plot Type Ref |
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SAP 10 WORKSHEET FOR Conversion (As Built) (Version 10.2, February 2022)
CALCULATION OF ENERGY RATING

1. Overall dwelling characteristics

Area Storey height Volume
Main dwelling (m2) (m) (m3)
Basement floor 12.3500 (la) X 2.0000 (2a) = 24.7000 (la) - (3a)
Ground floor 11.9000 (1b) X 2.3600 (2b) = 28.0840 (1b) - (3b)
First floor 11.9000 (1c) x 2.6000 (2c) = 30.9400 (1lc) - (3c)
Total floor area TFA = (la)+(lb)+(lc)+(1d)+(le)...(1n) 36.1500 (4)
Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e) ... (3n) = 83.7240 (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 (6¢c)
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)+(Tb)+(7c) = 20.0000 / (5) = 0.2389 (8)
Pressure test No
Pressure Test Method Blower Door
Measured/design APS50 15.0000 (17)
Infiltration rate 0.9889 (18)
Number of sides sheltered 2 (19)
Shelter factor (20) = 1 - [0.075 x (19)] = 0.8500 (20)
Infiltration rate adjusted to include shelter factor (21) = (18) x (20) = 0.8405 (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
1.0717 1.0507 1.0297 0.9246 0.9036 0.7985 0.7985 0.7775 0.8405 0.9036 0.9456 0.9876 (22b)
Effective ac 1.0717 1.0507 1.0297 0.9274 0.9082 0.8188 0.8188 0.8023 0.8533 0.9082 0.9471 0.9877 (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
Door 0.5100 1.6000 0.8160 (26)
Window 5.1300 1.3258 6.8011 (27)
Heatloss Floor 1 12.3500 0.6700 8.2745 110.0000 1358.5000 (28)
Basement wall 29.9700 1.9400 28.0300 2.1000 58.8630 110.0000 3083.3000 (29a)
GF wall 32.5700 1.6000 30.9700 2.1000 65.0370 190.0000 5884.3000 (29a)
FF Wall 33.8800 2.1000 31.7800 2.5000 79.4500 9.0000 286.0200 (29a)
joists 9.1700 9.1700 2.3000 21.0910 9.0000 82.5300 (30)
External Roof 2 3.5900 3.5900 2.3000 8.2570 9.0000 32.3100 (30)
Total net area of external elements Aum (A, m2) 121.5300 (31)
Fabric heat loss, W/K = Sum (A x U) (26) ...(30) + (32) = 248.5896 (33)
Main dwelling
Internal Wall 1 10.0000 9.0000 90.0000 (32c)
Internal Floor 1 11.9000 18.0000 214.2000 (32d)
Internal Floor 2 11.9000 18.0000 214.2000 (32d)
Internal Ceiling 1 11.9000 9.0000 107.1000 (32e)
Internal Ceiling 2 11.9000 9.0000 107.1000 (32e)
Heat capacity Cm = Sum(A x k) (28)...(30) + (32) + (32a)...(32e) = 11459.5600 (34)
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Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K 317.0003 (35)
Thermal bridges (Default value 0.200 * total exposed area) 24.3060 (36)
Point Thermal bridges (36a) = 0.0000

Total fabric heat loss (33) + (36) + (36a) = 272.8956 (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 29.6099 29.0293 28.4487 25.6243 25.0936 22.6230 22.6230 22.1655 23.5747 25.0936 26.1672 27.2896 (38)
Heat transfer coeff
302.5055 301.9249 301.3443 298.5199 297.9892 295.5187 295.5187 295.0612 296.4703 297.9892 299.0629 300.1853 (39)

Average = Sum(39)m / 12 = 298.5075

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
HLP 8.3681 8.3520 8.3359 8.2578 8.2431 8.1748 8.1748 8.1621 8.2011 8.2431 8.2728 8.3039 (40)
HLP (average) 8.2575
Days in mont 31 28 31 30 31 30 31 31 30 31 30 31

4. Water heating energy requirements (kWh/year)

Assumed occupancy 1.3082 (42)
Hot water usage for mixer showers

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (42a)
Hot water usage for baths

19.9707 19.6741 19.2565 18.4864 17.9097 17.2703 16.9250 17.3397 17.7913 18.4755 19.2614 19.9032 (42b)
Hot water usage for other uses

28.0272 27.0080 25.9889 24.9697 23.9505 22.9313 22.9313 23.9505 24.9697 25.9889 27.0080 28.0272 (42c)
Average daily hot water use (litres/day) 43.9953 (43)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Daily hot water use
47.9979 46.6822 45.2453 43.4561 41.8602 40.2017 39.8563 41.2902 42.7610 44,4643 46.2694 47.9304 (44)

Energy conte 76.0170 66.4748 69.5404 59.4892 56.3519 49.4326 48.2027 51.1259 52.7285 60.3377 65.9193 75.0474 (45)
Energy content (annual) Total = Sum(45)m = 730.6675
Distribution loss (46)m = 0.15 x (45)m

11.4025 9.9712 10.4311 8.9234 8.4528 7.4149 7.2304 7.6689 7.9093 9.0506 9.8879 11.2571 (46)
Water storage loss (or HIU loss):
Store volume 150.0000 (47)

b) If manufacturer declared loss factor is not known

Hot water storage loss factor from Table 2 (kWh/litre/day) 0.0330 (51)

Volume factor from Table 2a 0.9283 (52)

Temperature factor from Table 2b 0.6000 (53)
Enter (49) or (54) in (55) 2.7592 (55)
Total storage loss

85.5362 77.2585 85.5362 82.7770 85.5362 82.7770 85.5362 85.5362 82.7770 85.5362 82.7770 85.5362 (56)

If cylinder contains dedicated solar storage

85.5362 77.2585 85.5362 82.7770 85.5362 82.7770 85.5362 85.5362 82.7770 85.5362 82.7770 85.5362 (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 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
161.5532 143.7333 155.0766 142.2661 141.8881 132.2096 133.7389 136.6621 135.5055 145.8739 148.6963 160.5837 (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
161.5532 143.7333 155.0766 142.2661 141.8881 132.2096 133.7389 136.6621 135.5055 145.8739 148.6963 160.5837 (64)
Total per year (kWh/year) = Sum(64)m = 1737.7873 (64)
Electric shower (s)
36.9612 32.9328 35.9613 34.3174 34.9614 33.3498 34.4614 34.9614 34.3174 35.9613 35.2851 36.9612 (64a)
Total Energy used by instantaneous electric shower(s) (kWh/year) = Sum(64a)m = 420.4318 (64a)
Heat gains from water heating, kWh/month
102.9449 92.1429 100.5415 94.5811 95.9063 90.9954 93.0717 94.1687 92.3332 97.4816 96.9610 102.6225 (65)

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 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5

18.5606 16.4854 13.4068 10.1498 7.5871 6.4054 6.9212 8.9964 12.0750 15.3320 17.8947 19.0765 (67)

Appliances gains (calculated in Appendix L, equation L13 or Ll3a), also see Table 5

167.1444 168.8789 164.5081 155.2034 143.4578 132.4186 125.0438 123.3093 127.6801 136.9848 148.7304 159.7696 (68)
Cooking gains (calculated in Appendix L, equation L15 or Ll5a), also see Table 5

44.1573 44.1573 44.1573 44.1573 44.1573 44.1573 44.1573 44.1573 44.1573 44.1573 44.1573 44.1573 (69)
Pumps, fans 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (70)
Losses e.g. evaporation (negative values) (Table 5)

-52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 (71)
Water heating gains (Table 5)

138.3668 137.1174 135.1364 131.3626 128.9064 126.3825 125.0964 126.5708 128.2405 131.0236 134.6681 137.9335 (72)
Total internal gains

394.3931 392.8028 383.3725 367.0370 350.2725 335.5276 327.3826 329.1978 338.3168 353.6616 371.6144 387.1008 (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
North 2.1000 10.6334 0.6300 0.7000 0.7700 6.8244 (74)
East 1.0900 19.6403 0.6300 0.7000 0.7700 6.5425 (76)
West 1.9400 19.6403 0.6300 0.7000 0.7700 11.6445 (80)
Solar gains 25.0114 48.6194 80.7525 121.0484 152.6763 158.5380 149.9894 125.6941 94.7890 57.7404 31.0958 20.6453 (83)

Total gains 419.4045 441.4222 464.1250 488.0855 502.9488 494.0656 477.3720 454.8919 433.1058 411.4020 402.7102 407.7460 (84)

7. Mean internal temperature (heating season)
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Temperature during heating periods in the living area from Table 9, Thl (C) 21.0000 (85)
Utilisation factor for gains for living area, nil,m (see Table 9a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
tau 10.5228 10.5431 10.5634 10.6633 10.6823 10.7716 10.7716 10.7883 10.7370 10.6823 10.6440 10.6042
alpha 1.7015 1.7029 1.7042 1.7109 1.7122 1.7181 1.7181 1.7192 1.7158 1.7122 1.7096 1.7069
util living area

0.9867 0.9847 0.9804 0.9717 0.9555 0.9244 0.8789 0.8930 0.9442 0.9726 0.9833 0.9874 (86)
MIT 15.6534 15.8907 16.4756 17.3499 18.3321 19.3197 19.9685 19.8849 19.0872 17.8566 16.6304 15.6223 (87)
Th 2 18.0000 18.0000 18.0000 18.0000 18.0000 18.0000 18.0000 18.0000 18.0000 18.0000 18.0000 18.0000 (88)
util rest of house

0.9817 0.9787 0.9717 0.9561 0.9210 0.8244 0.5862 0.6439 0.8753 0.9536 0.9754 0.9827 (89)
MIT 2 12.6689 12.9608 13.6822 14.7547 15.9576 17.1317 17.8054 17.7393 16.8733 15.3817 13.8702 12.6249 (90)
Living area fraction fLA = Living area / (4) = 0.2689 (91)
MIT 13.4714 13.7486 14.4333 15.4525 16.5960 17.7200 18.3870 18.3162 17.4686 16.0472 14.6123 13.4309 (92)
Temperature adjustment 0.0000

adjusted MIT 13.4714 13.7486 14.4333 15.4525 16.5960 17.7200 18.3870 18.3162 17.4686 16.0472 14.6123 13.4309 (93)

8. Space heating requirement

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation 0.9657 0.9608 0.9501 0.9285 0.8880 0.8054 0.6636 0.6988 0.8494 0.9270 0.9561 0.9674 (94)
Useful gains 405.0185 424.1131 440.9576 453.2067 446.5964 397.9216 316.7766 317.8603 367.8653 381.3878 385.0476 394.4689 (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
2774.3980 2671.6074 2390.6575 1956.0572 1458.9610 922.0285 528.1023 565.4007 998.6869 1623.1957 2246.6593 2770.9740 (97)
Space heating kWh

1762.8184 1510.3162 1450.5767 1082.0523 753.1992 0.0000 0.0000 0.0000 0.0000 923.9051 1340.3604 1768.1198 (98a)
Space heating requirement - total per year (kWh/year) 10591.3481
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) .0000

Space heating kWh

1762.8184 1510.3162 1450.5767 1082.0523 753.1992 0.0000 0.0000 0.0000 0.0000 923.9051 1340.3604 1768.1198 (98c)
Space heating requirement after solar contribution - total per year (kWh/year) 10591.3481
Space heating per m2 (98c) / (4) = 292.9834 (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 %) 100.0000 (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
1762.8184 1510.3162 1450.5767 1082.0523 753.1992 0.0000 0.0000 0.0000 0.0000 923.9051 1340.3604 1768.1198 (98)
Space heating efficiency (main heating system 1)
100.0000 100.0000 100.0000 100.0000 100.0000 0.0000 0.0000 0.0000 0.0000 100.0000 100.0000 100.0000 (210)
Space heating fuel (main heating system)
1762.8184 1510.3162 1450.5767 1082.0523 753.1992 0.0000 0.0000 0.0000 0.0000 923.9051 1340.3604 1768.1198 (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

161.5532 143.7333 155.0766 142.2661 141.8881 132.2096 133.7389 136.6621 135.5055 145.8739 148.6963 160.5837 (64)
Efficiency of water heater 100.0000 (216)
(217)m 100.0000 100.0000 100.0000 100.0000 100.0000 100.0000 100.0000 100.0000 100.0000 100.0000 100.0000 100.0000 (217)
Fuel for water heating, kWh/month

161.5532 143.7333 155.0766 142.2661 141.8881 132.2096 133.7389 136.6621 135.5055 145.8739 148.6963 160.5837 (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 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (231)
Lighting 16.2460 13.0331 11.7349 8.5975 6.6409 5.4257 6.0581 7.8745 10.2282 13.4200 15.1579 16.6975 (232)
Electricity generated by PVs (Appendix M) (negative quantity)

(233a)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 (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)

(235¢c)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 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (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 10591.3481 (211)
Space heating fuel - main system 2 0.0000 (213)
Space heating fuel - secondary 0.0000 (215)
Efficiency of water heater 100.0000

Water heating fuel used 1737.7873 (219)
Space cooling fuel 0.0000 (221)
Electricity for pumps and fans:

Total electricity for the above, kWh/year 0.0000 (231)
Electricity for lighting (calculated in Appendix L) 131.1145 (232)
Energy saving/generation technologies (Appendices M ,N and Q)

PV generation 0.0000 (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)
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Energy used
Total delivered energy for all uses

Printout

0.0000
12880.6817

10a. Fuel costs - using Table 12 prices
Fuel Fuel price Fuel cost
kWh/year p/kWh £/year
Space heating - main system 1 10591.3481 16.4900 1746.5133
Total CO2 associated with community systems 0.0000
Water heating (other fuel) 1737.7873 16.4900 286.5611
Energy for instantaneous electric shower (s) 420.4318 16.4900 69.3292
Pumps, fans and electric keep-hot 0.0000 0.0000 0.0000
Energy for lighting 131.1145 16.4900 21.6208
Additional standing charges 0.0000
Total energy cost 2124.0244
lla. SAP rating - Individual heating systems
Energy cost deflator (Table 12): 0.3600
Energy cost factor (ECF) [(255) x (256)] / [(4) + 45.0] 9.4227
SAP value -8.5879
SAP rating (Section 12) 1
SAP band G
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 10591.3481 0.1531 1621.3330
Total CO2 associated with community systems 0.0000
Water heating (other fuel) 1737.7873 0.1399 243.1456
Energy for instantaneous electric shower (s) 420.4318 0.1391 58.4914
Space and water heating 1864.4787
Pumps, fans and electric keep-hot 0.0000 0.0000 0.0000
Energy for lighting 131.1145 0.1443 18.9239
Total CO2, kg/year 1941.8939
CO2 emissions per m2 53.7200
EI value 67.9342
EI rating 68
EI band D
SAP 10 WORKSHEET FOR Conversion (As Built) (Version 10.2, February 2022
CALCULATION OF EPC COSTS, EMISSIONS AND PRIMARY ENERGY
1. Overall dwelling characteristics
Area Storey height Volume
Main dwelling (m2) (m) (m3)
Basement floor 12.3500 (1la) X 2.0000 (2a) 24.7000
Ground floor 11.9000 (1b) x 2.3600 (2b) = 28.0840
First floor 11.9000 (1c) x 2.6000 (2c) 30.9400
Total floor area TFA = (la)+(lb)+(lc)+(1d)+(le)...(1ln) 36.1500
Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e) ... (3n) = 83.7240
2. Ventilation rate
m3 per hour
Number of open chimneys 0 * 80 = 0.0000
Number of open flues 0 * 20 = 0.0000
Number of chimneys / flues attached to closed fire 0 * 10 = 0.0000
Number of flues attached to solid fuel boiler 0 * 20 = 0.0000
Number of flues attached to other heater 0 * 35 = 0.0000
Number of blocked chimneys 0 * 20 = 0.0000
Number of intermittent extract fans 2 * 10 = 20.0000
Number of passive vents 0 * 10 = 0.0000
Number of flueless gas fires 0 * 40 = 0.0000
Air changes per hour
Infiltration due to chimneys, flues and fans = (6a)+(6b)+(6c)+(6d)+(6e)+(6f)+(6g)+(7a)+(7b)+(7c) = 20.0000 / (5) 0.2389
Pressure test No
Pressure Test Method Blower Door
Measured/design AP50 15.0000
Infiltration rate 0.9889
Number of sides sheltered 2
Shelter factor (20) = 1 - [0.075 x (19)] = 0.8500
Infiltration rate adjusted to include shelter factor (21) = (18) x (20) = 0.8405
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Wind speed 4.8000 4.5000 4.4000 3.9000 3.9000 3.6000 3.7000 3.5000 3.7000 4.0000 4.1000 4.4000
Wind factor 1.2000 1.1250 1.1000 0.9750 0.9750 0.9000 0.9250 0.8750 0.9250 1.0000 1.0250 1.1000
Adj infilt rate
1.0087 0.9456 0.9246 0.8195 0.8195 0.7565 0.7775 0.7355 0.7775 0.8405 0.8616 0.9246
Effective ac 1.0087 0.9471 0.9274 0.8358 0.8358 0.7861 0.8023 0.7705 0.8023 0.8533 0.8711 0.9274

(237)
(238)

(240)
(473)
(247)
(247a)
(249)
(250)
(251)
(255)

(256)
(257)

(258)

(261)
(373)
(264)
(264a)
(265)
(267)
(268)
(272)
(273)

(274)

(la) -
(1b) -
(lc) -
(4)
(5)

(3a)
(3b)
(3c)

(6a)
(6b)
(6c)
(6d)
(6e)
(6£)
(7a)
(7b)
(7c)

(8)

(17)
(18)
(19)

(20)
(21)

(22)
(22a)

(22b)
(25)
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3. Heat losses and heat loss parameter

Element Gross Openings NetArea U-value AxU K-value A x K
Main dwelling m2 m2 m2 W/m2K W/K kJ/m2K kJ/K
Door 0.5100 1.6000 0.8160 (26)
Window 5.1300 1.3258 6.8011 (27)
Heatloss Floor 1 12.3500 0.6700 8.2745 110.0000 1358.5000 (28)
Basement wall 29.9700 1.9400 28.0300 2.1000 58.8630 110.0000 3083.3000 (29a)
GF wall 32.5700 1.6000 30.9700 2.1000 65.0370 190.0000 5884.3000 (29a)
FF Wall 33.8800 2.1000 31.7800 2.5000 79.4500 9.0000 286.0200 (29a)
joists 9.1700 9.1700 2.3000 21.0910 9.0000 82.5300 (30)
External Roof 2 3.5900 3.5900 2.3000 8.2570 9.0000 32.3100 (30)
Total net area of external elements Aum (A, m2) 121.5300 (31)
Fabric heat loss, W/K = Sum (A x U) (26) ...(30) + (32) = 248.5896 (33)
Main dwelling
Internal Wall 1 10.0000 9.0000 90.0000 (32c)
Internal Floor 1 11.9000 18.0000 214.2000 (32d)
Internal Floor 2 11.9000 18.0000 214.2000 (32d)
Internal Ceiling 1 11.9000 9.0000 107.1000 (32e)
Internal Ceiling 2 11.9000 9.0000 107.1000 (32e)
Heat capacity Cm = Sum(A x k) (28)...(30) + (32) + (32a)...(32e) = 11459.5600 (34)
Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K 317.0003 (35)
Thermal bridges (Default value 0.200 * total exposed area) 24.3060 (36)
Point Thermal bridges (36a) = 0.0000
Total fabric heat loss (33) + (36) + (36a) = 272.8956 (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 27.8681 26.1672 25.6243 23.0928 23.0928 21.7202 22.1655 21.2871 22.1655 23.5747 24.0688 25.6243 (38)
Heat transfer coeff
300.7638 299.0629 298.5199 295.9884 295.9884 294.6159 295.0612 294.1828 295.0612 296.4703 296.9644 298.5199 (39)

Average = Sum(39)m / 12 = 296.7666

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
HLP 8.3199 8.2728 8.2578 8.1878 8.1878 8.1498 8.1621 8.1378 8.1621 8.2011 8.2148 8.2578 (40)
HLP (average) 8.2093
Days in mont 31 28 31 30 31 30 31 31 30 31 30 31

4. Water heating energy requirements (kWh/year)

Assumed occupancy 1.3082 (42)
Hot water usage for mixer showers

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (42a)
Hot water usage for baths

19.9707 19.6741 19.2565 18.4864 17.9097 17.2703 16.9250 17.3397 17.7913 18.4755 19.2614 19.9032 (42b)
Hot water usage for other uses

28.0272 27.0080 25.9889 24.9697 23.9505 22.9313 22.9313 23.9505 24.9697 25.9889 27.0080 28.0272 (42¢)
Average daily hot water use (litres/day) 43.9953 (43)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Daily hot water use

47.9979 46.6822 45.2453 43.4561 41.8602 40.2017 39.8563 41.2902 42.7610 44,4643 46.2694 47.9304 (44)
Energy conte 76.0170 66.4748 69.5404 59.4892 56.3519 49.4326 48.2027 51.1259 52.7285 60.3377 65.9193 75.0474 (45)

Energy content (annual) Total = Sum(45)m = 730.6675
Distribution loss (46)m = 0.15 x (45)m

11.4025 9.9712 10.4311 8.9234 8.4528 7.4149 7.2304 7.6689 7.9093 9.0506 9.8879 11.2571 (46)
Water storage loss (or HIU loss):
Store volume 150.0000 (47)

b) If manufacturer declared loss factor is not known :
Hot water storage loss factor from Table 2 (kWh/litre/day) 0.0330 (51)
Volume factor from Table 2a 0.9283 (52)
Temperature factor from Table 2b 0.6000 (53)
Enter (49) or (54) in (55) 2.7592 (55)
Total storage loss
85.5362 77.2585 85.5362 82.7770 85.5362 82.7770 85.5362 85.5362 82.7770 85.5362 82.7770 85.5362 (56)
If cylinder contains dedicated solar storage
85.5362 77.2585 85.5362 82.7770 85.5362 82.7770 85.5362 85.5362 82.7770 85.5362 82.7770 85.5362 (57)
Primary loss 0.0000 0.0000 0.0000 0.0000 0.0000 .0000 .0000 0.0000 0.0000 0.0000 0.0000 0.0000 (59)
Combi loss 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 .0000 0.0000 0.0000 0.0000 0.0000 (61)
Total heat required for water heating calculated for each month
161.5532 143.7333 155.0766 142.2661 141.8881 132.2096 133.7389 136.6621 135.5055 145.8739 148.6963 160.5837 (62)

o
o

o

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
161.5532 143.7333 155.0766 142.2661 141.8881 132.2096 133.7389 136.6621 135.5055 145.8739 148.6963 160.5837 (64)
Total per year (kWh/year) = Sum(64)m = 1737.7873 (64)
Electric shower(s)
36.9612 32.9328 35.9613 34.3174 34.9614 33.3498 34.4614 34.9614 34.3174 35.9613 35.2851 36.9612 (64a)
Total Energy used by instantaneous electric shower (s) (kWh/year) = Sum(64a)m = 420.4318 (64a)
Heat gains from water heating, kWh/month
102.9449 92.1429 100.5415 94.5811 95.9063 90.9954 93.0717 94.1687 92.3332 97.4816 96.9610 102.6225 (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 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5

18.5606 16.4854 13.4068 10.1498 7.5871 6.4054 6.9212 8.9964 12.0750 15.3320 17.8947 19.0765 (67)

Appliances gains (calculated in Appendix L, equation L13 or Ll3a), also see Table 5

167.1444 168.8789 164.5081 155.2034 143.4578 132.4186 125.0438 123.3093 127.6801 136.9848 148.7304 159.7696 (68)
Cooking gains (calculated in Appendix L, equation L15 or Ll5a), also see Table 5

44.1573 44.1573 44.1573 44.1573 44.1573 44.1573 44.1573 44.1573 44.1573 44.1573 44.1573 44.1573 (69)
Pumps, fans 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (70)
Losses e.g. evaporation (negative values) (Table 5)

-52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 (71)
Water heating gains (Table 5)
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138.3668 137.1174 135.1364 131.3626 128.9064 126.3825 125.0964 126.5708 128.2405 131.0236 134.6681 137.9335 (72)
Total internal gains
394.3931 392.8028 383.3725 367.0370 350.2725 335.5276 327.3826 329.1978 338.3168 353.6616 371.6144 387.1008 (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
North 2.1000 12.7054 0.6300 0.7000 0.7700 8.1542 (74)
East 1.0900 23.7288 0.6300 0.7000 0.7700 7.9045 (76)
West 1.9400 23.7288 0.6300 0.7000 0.7700 14.0686 (80)
Solar gains 30.1272 52.2098 86.5242 136.4764 165.0677 182.9365 171.1797 145.1774 108.7004 66.3640 37.8552 24.0273 (83)

Total gains 424.5203 445.0126 469.8967 503.5134 515.3402 518.4642 498.5623 474.3752 447.0172 420.0256 409.4696 411.1281 (84)

7. Mean internal temperature (heating season)

Temperature during heating periods in the living area from Table 9, Thl (C) 21.0000 (85)
Utilisation factor for gains for living area, nil,m (see Table 9a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
tau 10.5838 10.6440 10.6633 10.7545 10.7545 10.8046 10.7883 10.8205 10.7883 10.7370 10.7192 10.6633
alpha 1.7056 1.7096 1.7109 1.7170 1.7170 1.7203 1.7192 1.7214 1.7192 1.7158 1.7146 1.7109
util living area

0.9855 0.9837 0.9786 0.9678 0.9461 0.9022 0.8342 0.8383 0.9282 0.9662 0.9806 0.9859 (86)
MIT 15.9148 16.0882 16.7080 17.5876 18.6615 19.6126 20.2422 20.2575 19.4107 18.2520 16.9966 15.9849 (87)
Th 2 18.0000 18.0000 18.0000 18.0000 18.0000 18.0000 18.0000 18.0000 18.0000 18.0000 18.0000 18.0000 (88)
util rest of house

0.9797 0.9771 0.9686 0.9488 0.8983 0.7476 0.3140 0.2803 0.8188 0.9390 0.9706 0.9803 (89)
MIT 2 12.9882 13.1983 13.9631 15.0415 16.3519 17.4488 17.9702 17.9794 17.2447 15.8639 14.3184 13.0698 (90)
Living area fraction fLA = Living area / (4) = 0.2689 (91)
MIT 13.7751 13.9754 14.7011 15.7261 16.9729 18.0306 18.5811 18.5920 17.8271 16.5060 15.0385 13.8536 (92)
Temperature adjustment 0.0000

adjusted MIT 13.7751 13.9754 14.7011 15.7261 16.9729 18.0306 18.5811 18.5920 17.8271 16.5060 15.0385 13.8536 (93)

8. Space heating requirement

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation 0.9626 0.9583 0.9456 0.9193 0.8651 0.7507 0.5163 0.5063 0.8055 0.9100 0.9492 0.9635 (94)
Useful gains 408.6227 426.4345 444.3484 462.8772 445.8382 389.2203 257.4305 240.1612 360.0944 382.2326 388.6622 396.1289 (95)
Ext temp. 5.0000 5.4000 7.1000 9.5000 12.6000 15.4000 17.4000 17.5000 15.0000 11.7000 8.1000 5.2000 (96)

Heat loss rate W
2639.2234 2564.5760 2269.0925 1842.8605 1294.3212 775.0251 348.4982 321.2393 834.1591 1424.8464 2060.4895 2583.2638 (97)
Space heating kWh

1659.5669 1436.8310 1357.6096 993.5880 631.2713 0.0000 0.0000 0.0000 0.0000 775.7047 1203.7157 1627.2284 (98a)
Space heating requirement - total per year (kWh/year) 9685.5157
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
1659.5669 1436.8310 1357.6096 993.5880 631.2713 0.0000 0.0000 0.0000 0.0000 775.7047 1203.7157 1627.2284 (98c)
Space heating requirement after solar contribution - total per year (kWh/year) 9685.5157
Space heating per m2 (98c) / (4) = 267.9257 (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 %) 100.0000 (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
1659.5669 1436.8310 1357.6096 993.5880 631.2713 0.0000 0.0000 0.0000 0.0000 775.7047 1203.7157 1627.2284 (98)
Space heating efficiency (main heating system 1)
100.0000 100.0000 100.0000 100.0000 100.0000 0.0000 0.0000 0.0000 0.0000 100.0000 100.0000 100.0000 (210)
Space heating fuel (main heating system)
1659.5669 1436.8310 1357.6096 993.5880 631.2713 0.0000 0.0000 0.0000 0.0000 775.7047 1203.7157 1627.2284 (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

161.5532 143.7333 155.0766 142.2661 141.8881 132.2096 133.7389 136.6621 135.5055 145.8739 148.6963 160.5837 (64)
Efficiency of water heater 100.0000 (216)
(217)m 100.0000 100.0000 100.0000 100.0000 100.0000 100.0000 100.0000 100.0000 100.0000 100.0000 100.0000 100.0000 (217)
Fuel for water heating, kWh/month

161.5532 143.7333 155.0766 142.2661 141.8881 132.2096 133.7389 136.6621 135.5055 145.8739 148.6963 160.5837 (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 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (231)
Lighting 16.2460 13.0331 11.7349 8.5975 6.6409 5.4257 6.0581 7.8745 10.2282 13.4200 15.1579 16.6975 (232)
Electricity generated by PVs (Appendix M) (negative quantity)

(233a)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 (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)

(235¢c)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)
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Electricity generated by PVs (Appendix M) (negative quantity)

(233b)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 (233Db)
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 9685.5157 (211)
Space heating fuel - main system 2 0.0000 (213)
Space heating fuel - secondary 0.0000 (215)
Efficiency of water heater 100.0000
Water heating fuel used 1737.7873 (219)
Space cooling fuel 0.0000 (221)
Electricity for pumps and fans:
Total electricity for the above, kWh/year 0.0000 (231)
Electricity for lighting (calculated in Appendix L) 131.1145 (232)
Energy saving/generation technologies (Appendices M ,N and Q)
PV generation 0.0000 (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 11974.8493 (238)
10a. Fuel costs - using BEDF prices (593)
Fuel Fuel price Fuel cost
kWh/year p/kWh £/year
Space heating - main system 1 9685.5157 27.6700 2679.9822 (240)
Total CO2 associated with community systems 0.0000 (473)
Water heating (other fuel) 1737.7873 27.6700 480.8458 (247)
Energy for instantaneous electric shower (s) 420.4318 27.6700 116.3335 (247a)
Pumps, fans and electric keep-hot 0.0000 0.0000 0.0000 (249)
Energy for lighting 131.1145 27.6700 36.2794 (250)
Additional standing charges 0.0000 (251)
Total energy cost 3313.4408 (255)
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 9685.5157 0.1534 1486.0227 (261)
Total CO2 associated with community systems 0.0000 (373)
Water heating (other fuel) 1737.7873 0.1399 243.1456 (264)
Energy for instantaneous electric shower (s) 420.4318 0.1391 58.4914 (264a)
Space and water heating 1729.1683 (265)
Pumps, fans and electric keep-hot 0.0000 0.0000 0.0000 (267)
Energy for lighting 131.1145 0.1443 18.9239 (268)
Total CO2, kg/year 1806.5835 (272)
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 9685.5157 1.5680 15187.2433 (275)
Total CO2 associated with community systems 0.0000 (473)
Water heating (other fuel) 1737.7873 1.5173 2636.7666 (278)
Energy for instantaneous electric shower (s) 420.4318 1.5143 636.6743 (278a)
Space and water heating 17824.0098 (279)
Pumps, fans and electric keep-hot 0.0000 0.0000 0.0000 (281)
Energy for lighting 131.1145 1.5338 201.1077 (282)
Total Primary energy kWh/year 18661.7918 (286)

SAP 10 EPC IMPROVEMENTS

Exsiting

Current energy efficiency rating: G1

Current environmental impact rating: D 68

N Solar water heating Recommended

U Solar photovoltaic panels Recommended
V2 Wind turbine Not applicable
Recommended measures: SAP change Cost change CO2 change

N Solar water heating + 2.9 -£ 216 -101 kg (5.6%)
U Solar photovoltaic panels + 4.2 -£ 273 -136 kg (8.0%)

Energy Environmental

Typical annual savings efficiency impact
Recommended measures
Solar water heating £216 2.80 kg/m? G 1 C 69
Solar photovoltaic panels £273 3.75 kg/m? G 1 c 72
Total Savings £489 6.55 kg/m?
Potential energy efficiency rating: G 1
Potential environmental impact rating: c 72
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Fuel prices for cost data on this page from database revision number 593 TEST (31 Mar 2026)
Recommendation texts revision number 6.1 (11 Jun 2019)

Typical heating and lighting costs of this home (per year, South East England):

Current Potential Saving

Electricity £3313 £3097 £216

Space heating £2680 £2723 -£43

Water heating £597 £338 £259

Lighting £36 £36 £0

Generated (PV) -£0 -£273 £273

Total cost of fuels £3313 £2824 £489

Total cost of uses £3313 £2824 £489

Delivered energy 331 kWh/m? 282 kWh/m? 49 kWh/m?

Carbon dioxide emissions 1.8 tonnes 1.6 tonnes 0.2 tonnes

CO2 emissions per m? 50 kg/m? 43 kg/m? 7 kg/m?

Primary energy 516 kWh/m? 443 kWh/m? 73 kWh/m?
SAP 10 WORKSHEET FOR Conversion (As Built) (Version 10.2, February 2022)

CALCULATION OF ENERGY RATING FOR IMPROVED DWELLING

1. Overall dwelling characteristics

Area Storey height Volume
Main dwelling (m2) (m) (m3)
Basement floor 12.3500 (la) X 2.0000 (2a) = 24.7000
Ground floor 11.9000 (1b) x 2.3600 (2b) = 28.0840
First floor 11.9000 (lc) X 2.6000 (2c) = 30.9400
Total floor area TFA = (la)+(lb)+(lc)+(1d)+(le)...(1ln) 36.1500
Dwelling volume (3a)+(3b) +(3c)+(3d)+(3e)...(3n) = 83.7240
2. Ventilation rate
m3 per hour
Number of open chimneys 0 * 80 = 0.0000
Number of open flues 0 * 20 = 0.0000
Number of chimneys / flues attached to closed fire 0 * 10 = 0.0000
Number of flues attached to solid fuel boiler 0 * 20 = 0.0000
Number of flues attached to other heater 0 * 35 = 0.0000
Number of blocked chimneys 0 * 20 = 0.0000
Number of intermittent extract fans 2 * 10 = 20.0000
Number of passive vents 0 * 10 = 0.0000
Number of flueless gas fires 0 * 40 = 0.0000
Air changes per hour
Infiltration due to chimneys, flues and fans = (6a)+(6b)+(6c)+(6d)+(6e)+(6f)+(6g)+(7a)+(Tb)+(7c) = 20.0000 / (5) = 0.2389
Pressure test No
Pressure Test Method Blower Door
Measured/design AP50 15.0000
Infiltration rate 0.9889
Number of sides sheltered 2
Shelter factor (20) = 1 - [0.075 x (19)] = 0.8500
Infiltration rate adjusted to include shelter factor (21) = (18) x (20) = 0.8405
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
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
Adj infilt rate
1.0717 1.0507 1.0297 0.9246 0.9036 0.7985 0.7985 0.7775 0.8405 0.9036 0.9456 0.9876
Effective ac 1.0717 1.0507 1.0297 0.9274 0.9082 0.8188 0.8188 0.8023 0.8533 0.9082 0.9471 0.9877
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
Door 0.5100 1.6000 0.8160
Window 5.1300 1.3258 6.8011
Heatloss Floor 1 12.3500 0.6700 8.2745 110.0000 1358.5000
Basement wall 29.9700 1.9400 28.0300 2.1000 58.8630 110.0000 3083.3000
GF wall 32.5700 1.6000 30.9700 2.1000 65.0370 190.0000 5884.3000
FF Wall 33.8800 2.1000 31.7800 2.5000 79.4500 9.0000 286.0200
joists 9.1700 9.1700 2.3000 21.0910 9.0000 82.5300
External Roof 2 3.5900 3.5900 2.3000 8.2570 9.0000 32.3100
Total net area of external elements Aum (A, m2) 121.5300
Fabric heat loss, W/K = Sum (A x U) (26) ...(30) + (32) = 248.5896
Main dwelling
Internal Wall 1 10.0000 9.0000 90.0000
Internal Floor 1 11.9000 18.0000 214.2000
Internal Floor 2 11.9000 18.0000 214.2000
Internal Ceiling 1 11.9000 9.0000 107.1000
Internal Ceiling 2 11.9000 9.0000 107.1000
Heat capacity Cm = Sum(A x k) (28) ...(30) + (32) + (32a)...(32e) = 11459.5600
Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K 317.0003
Thermal bridges (Default value 0.200 * total exposed area) 24.3060
Point Thermal bridges (36a) = 0.0000
Total fabric heat loss (33) + (36) + (36a) = 272.8956

(la) - (3a)
(1b) - (3b)
(le) - (3¢)
(4)
(5)

(6a)
(6b)
(6c)
(6d)
(6e)
(6£)
(7a)
(7b)
(7¢c)

(8)

(17)
(18)
(19)

(20)
(21)

(22)
(22a)

(22b)
(25)

(26)
(27)
(28)
(29a)
(29a)
(29a)
(30)
(30)
(31)
(33)

(32c)
(32d)
(32d)
(32e)
(32e)

(34)
(35)
(36)

(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 29.6099 29.0293 28.4487 25.6243 25.0936 22.6230 22.6230 22.1655 23.5747 25.0936 26.1672 27.2896 (38)
Heat transfer coeff
302.5055 301.9249 301.3443 298.5199 297.9892 295.5187 295.5187 295.0612 296.4703 297.9892 299.0629 300.1853 (39)

Average = Sum(39)m / 12 = 298.5075

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
HLP 8.3681 8.3520 8.3359 8.2578 8.2431 8.1748 8.1748 8.1621 8.2011 8.2431 8.2728 8.3039 (40)
HLP (average) 8.2575
Days in mont 31 28 31 30 31 30 31 31 30 31 30 31

4. Water heating energy requirements (kWh/year)

Assumed occupancy 1.3082 (42)
Hot water usage for mixer showers

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (42a)
Hot water usage for baths

19.9707 19.6741 19.2565 18.4864 17.9097 17.2703 16.9250 17.3397 17.7913 18.4755 19.2614 19.9032 (42b)
Hot water usage for other uses

28.0272 27.0080 25.9889 24.9697 23.9505 22.9313 22.9313 23.9505 24.9697 25.9889 27.0080 28.0272 (42c)
Average daily hot water use (litres/day) 43.9953 (43)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Daily hot water use

47.9979 46.6822 45.2453 43.4561 41.8602 40.2017 39.8563 41.2902 42.7610 44.4643 46.2694 47.9304 (44)
Energy conte 76.0170 66.4748 69.5404 59.4892 56.3519 49.4326 48.2027 51.1259 52.7285 60.3377 65.9193 75.0474 (45)

Energy content (annual) Total = Sum(45)m = 730.6675
Distribution loss (46)m = 0.15 x (45)m

11.4025 9.9712 10.4311 8.9234 8.4528 7.4149 7.2304 7.6689 7.9093 9.0506 9.8879 11.2571 (46)
Water storage loss (or HIU loss):
Store volume 190.0000 (47)

b) If manufacturer declared loss factor is not known

Hot water storage loss factor from Table 2 (kWh/litre/day) 0.0330 (51)

Volume factor from Table 2a 0.8580 (52)

Temperature factor from Table 2b 0.6000 (53)
Enter (49) or (54) in (55) 3.2302 (55)
Total storage loss

100.1363 90.4457 100.1363 96.9061 100.1363 96.9061 100.1363 100.1363 96.9061 100.1363 96.9061 100.1363 (56)

If cylinder contains dedicated solar storage

60.6088 54.7434 60.6088 58.6537 60.6088 58.6537 60.6088 60.6088 58.6537 60.6088 58.6537 60.6088 (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 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
136.6258 121.2182 130.1492 118.1429 116.9607 108.0863 108.8115 111.7347 111.3822 120.9465 124.5730 135.6563 (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)
Aperture area of solar collector 3.0000 (H1)

Zero-loss collector efficiency 0.8000 (H2)
Collector linear heat loss coefficient 1.8000 (H3)
Collector 2nd order heat loss coefficient 0.0000 (H4)
Collector loop efficiency 0.9000 (H5)
Incidence angle modifier 1.0000 (H6)

0

6

Overshading factor .8000 (H8)

Overall heat loss coefficient of system .5000 (H10)
Heat loss coefficient of collector loop 3.9667 (H11)
Dedicated solar storage volume 75.0000 (H12)
If combined cylinder, total volume of cylinder 190.0000 (H13)
Effective solar volume 109.5000 (H14)
Reference volume 225.0000 (H15)
Storage tank correction coefficient 1.1973 (H16)
Heat delivered to hot water 558.8463 (H24)
Heat delivered to space heating 0.0000 (H29)
Solar input 558.8463

Solar input -0.0000 -19.3904 -55.1877 -71.0336 -88.1311 -81.6179 -81.5758 -73.7262 -54.2017 -31.1833 -2.7986 -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
136.6258 101.8278 74.9615 47.1093 28.8297 26.4685 27.2358 38.0086 57.1805 89.7631 121.7744 135.6563 (64)
Total per year (kWh/year) = Sum(64)m = 885.4411 (64)
Electric shower (s)
36.9612 32.9328 35.9613 34.3174 34.9614 33.3498 34.4614 34.9614 34.3174 35.9613 35.2851 36.9612 (64a)
Total Energy used by instantaneous electric shower (s) (kWh/year) = Sum(64a)m = 420.4318 (64a)
Heat gains from water heating, kWh/month
83.0030 74.1308 80.5996 75.2825 75.9644 71.6967 73.1298 74.2268 73.0346 77.5396 77.6624 82.6806 (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 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5

18.5606 16.4854 13.4068 10.1498 7.5871 6.4054 6.9212 8.9964 12.0750 15.3320 17.8947 19.0765 (67)

Appliances gains (calculated in Appendix L, equation L13 or Ll3a), also see Table 5

167.1444 168.8789 164.5081 155.2034 143.4578 132.4186 125.0438 123.3093 127.6801 136.9848 148.7304 159.7696 (68)
Cooking gains (calculated in Appendix L, equation L15 or Ll5a), also see Table 5

44.1573 44,1573 44.1573 44.1573 44.1573 44.1573 44.1573 44.1573 44.1573 44.1573 44.1573 44.1573 (69)
Pumps, fans 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (70)
Losses e.g. evaporation (negative values) (Table 5)

-52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 (71)
Water heating gains (Table 5)

111.5632 110.3137 108.3327 104.5590 102.1027 99.5788 98.2928 99.7672 101.4369 104.2200 107.8644 111.1299 (72)
Total internal gains

367.5894 365.9991 356.5689 340.2334 323.4688 308.7240 300.5789 302.3941 311.5131 326.8580 344.8107 360.2971 (73)

6. Solar gains

[Jan] Area Solar flux g FE 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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North 2.1000 10.6334 0.6300 0.7000
East 1.0900 19.6403 0.6300 0.7000
West 1.9400 19.6403 0.6300 0.7000
Solar gains 25.0114 48.6194 80.7525 121.0484 152.6763 158.5380 149.9894 125.6941 94.7890
Total gains 392.6008 414.6186 437.3214 461.2818 476.1451 467.2620 450.5683 428.0882 406.3022
7. Mean internal temperature (heating season)
Temperature during heating periods in the living area from Table 9, Thl (C)
Utilisation factor for gains for living area, nil,m (see Table 9a)
Jan Feb Mar Apr May Jun Jul Aug Sep
tau 10.5228 10.5431 10.5634 10.6633 10.6823 10.7716 10.7716 10.7883 10.7370
alpha 1.7015 1.7029 1.7042 1.7109 1.7122 1.7181 1.7181 1.7192 1.7158
util living area
0.9880 0.9862 0.9822 0.9741 0.9591 0.9303 0.8879 0.9016 0.9493
MIT 15.6235 15.8610 16.4461 17.3209 18.3042 19.2939 19.9456 19.8611 19.0600
Th 2 18.0000 18.0000 18.0000 18.0000 18.0000 18.0000 18.0000 18.0000 18.0000
util rest of house
0.9836 0.9807 0.9742 0.9597 0.9270 0.8360 0.6049 0.6628 0.8855
MIT 2 12.6324 12.9245 13.6465 14.7202 15.9260 17.1075 17.7948 17.7259 16.8453
Living area fraction fLA
MIT 13.4366 13.7140 14.3993 15.4195 16.5655 17.6954 18.3731 18.3000 17.4408
Temperature adjustment
adjusted MIT 13.4366 13.7140 14.3993 15.4195 16.5655 17.6954 18.3731 18.3000 17.4408
8. Space heating requirement
Jan Feb Mar Apr May Jun Jul Aug Sep
Utilisation 0.9688 0.9642 0.9541 0.9337 0.8951 0.8161 0.6788 0.7139 0.8597
Useful gains 380.3689 399.7586 417.2278 430.6861 426.1875 381.3457 305.8447 305.6222 349.2856
Ext temp. 4.3000 4.9000 6.5000 8.9000 11.7000 14.6000 16.6000 16.4000 14.1000
Heat loss rate W
2763.8827 2661.1726 2380.3970 1946.1870 1449.8539 914.7401 523.9935 560.6301 990.4458
Space heating kWh
1773.3343 1519.6702 1460.5979 1091.1606 761.6078 0.0000 0.0000 0.0000 0.0000
Space heating requirement - total per year (kWh/year)
Solar heating kWh
-0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000
Solar heating contribution - total per year (kWh/year)
Space heating kWh
1773.3343 1519.6702 1460.5979 1091.1606 761.6078 0.0000 0.0000 0.0000 0.0000
Space heating requirement after solar contribution - total per year (kWh/year)
Space heating per m2
9a. Energy requirements - Individual heating systems, including micro-CHP
Fraction of space heat from secondary/supplementary system (Table 11)
Fraction of space heat from main system(s)
Efficiency of main space heating system 1 (in %)
Efficiency of main space heating system 2 (in %)
Efficiency of secondary/supplementary heating system, %
Jan Feb Mar Apr May Jun Jul Aug Sep
Space heating requirement
1773.3343 1519.6702 1460.5979 1091.1606 761.6078 0.0000 0.0000 0.0000 0.0000
Space heating efficiency (main heating system 1)
100.0000 100.0000 100.0000 100.0000 100.0000 0.0000 0.0000 0.0000 0.0000
Space heating fuel (main heating system)
1773.3343 1519.6702 1460.5979 1091.1606 761.6078 0.0000 0.0000 0.0000 0.0000
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
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
Space heating fuel (secondary
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Water heating
Water heating requirement
136.6258 101.8278 74.9615 47.1093 28.8297 26.4685 27.2358 38.0086 57.1805
Efficiency of water heater
(217)m 100.0000 100.0000 100.0000 100.0000 100.0000 100.0000 100.0000 100.0000 100.0000
Fuel for water heating, kWh/month
136.6258 101.8278 74.9615 47.1093 28.8297 26.4685 27.2358 38.0086 57.1805
Space cooling fuel requirement
(221)m 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Pumps and Fa 6.7945 6.1370 6.7945 6.5753 6.7945 6.5753 6.7945 6.7945 6.5753
Lighting 16.2460 13.0331 11.7349 8.5975 6.6409 5.4257 6.0581 7.8745 10.2282
Electricity generated by PVs (Appendix M) (negative quantity
(233a)m -43.0276 -67.4806 -106.8442 -130.0463 -142.7998 -72.3718 -72.1909 -70.4621 -65.2842
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
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
Electricity used or net electricity generated by micro-CHP (Appendix N) (negative if net generation)
(235¢c)m 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Electricity generated by PVs (Appendix M) (negative quantity
(233b)m 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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
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
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
Annual totals kWh/year

Space heating
Space heating
Space heating
Efficiency of
Water heating

fuel - main system 1
fuel - main system 2
fuel - secondary
water heater

fuel used

0.7700
0.7700
0.7700
57.7404 31.0958
384.5984 375.9066
Oct Nov
10.6823 10.6440
1.7122 1.7096
0.9753 0.9850
17.8275 16.6005
18.0000 18.0000
0.9581 0.9779
15.3473 13.8339
Living area / (4) =
16.0142 14.5778
16.0142 14.5778
Oct Nov
0.9332 0.9602
358.9226 360.9571
10.6000 7.1000
1613.3653 2236.3258
933.3054 1350.2655
-0.0000 -0.0000
933.3054 1350.2655
(98c) / (4) =
Oct Nov
933.3054 1350.2655
100.0000 100.0000
933.3054 1350.2655
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
89.7631 121.7744
100.0000 100.0000
89.7631 121.7744
0.0000 0.0000
6.7945 6.5753
13.4200 15.1579
-79.2351 -49.2336
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000

6.8244
6.5425
. 6445

20.6453
380.9424

21.0000
Dec

10.6042
1.7069
0.9887

15.
18.

5922
0000

0.9845
.5881
0.2689
.3958
0.0000
.3958

Dec
0.9705
369.7162
4.2000
2760.4554
1778.
10668.

7100
6517

.0000
0.0000

1778.
10668.
295.

7100
6517
1218

0.0000
1.0000
.0000
0.0000
0.0000

1778.7100

100.0000
1778.7100
0.0000
0.0000

0.0000

135.
100.
100.

6563
0000
0000

135.6563

o

.0000
L7945
.6975

o

-36.4850
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

10668.6517
0.0000
0.0000

100.0000
885.4411

(74)
(76)
(80)

(83)
(84)

(85)

(86)

(87)
(88)
(89)
(90)
(91)
(92)

(93)

(94)
(95)
(96)
(97)

(98a)

(98b)

(98c)

(99)

(201)
(202)
(206)
(207)
(208)

(98)

(210)
(211)
(212)
(213)

(215)

(64)
(216)
(217)
(219)
(221)
(231)
(232)
(233a)
(234a)
(235a)
(235¢)
(233b)
(234Db)
(235Db)
(235d)
(211)
(213)
(215)

(219)
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Space cooling fuel

Electricity for pumps and fans:

pump for solar water heating
Total electricity for the above, kWh/year
Electricity for lighting (calculated in Appendix L)

Energy saving/generation technologies (Appendices M ,N and Q)
PV generation

Wind generation

Hydro-electric generation (Appendix N)

Electricity generated - Micro CHP (Appendix N)

Appendix Q - special features

Energy saved or generated

Energy used

Total delivered energy for all uses

80.
.0000
131.

-935.
.0000
0.
0.

-0.
.0000
11250.

10a. Fuel costs - using Table 12 prices

Space heating - main system 1

Total CO2 associated with community systems
Water heating (other fuel)

Energy for instantaneous electric shower (s)
Pumps, fans and electric keep-hot

Pump for solar water heating

Energy for lighting

Additional standing charges

Energy saving/generation technologies
PV Unit electricity used in dwelling
PV Unit electricity exported
Total
Total energy cost

Fuel Fuel price Fuel
kWh/year p/kWh

-935.4612 16.4900 -154

-154

lla. SAP rating - Individual heating systems

Energy cost deflator (Table 12):
Energy cost factor (ECF

SAP value

SAP rating (Section 12)

SAP band

[(255) x (256)] / [(4) + 45.0] = 8

12a. Carbon dioxide emissions - Individual heating systems including micro-CHP

Space heating - main system 1

Total CO2 associated with community systems
Water heating (other fuel)

Energy for instantaneous electric shower (s)
Space and water heating

Pumps, fans and electric keep-hot

Energy for lighting

Energy saving/generation technologies
PV Unit electricity used in dwelling
PV Unit electricity exported
Total
Total CO2, kg/year
CO2 emissions per m2
EI value
EI rating
EI band

Emission factor
kg CO2/kWh

Energy
kWh/year

-935.4612 0.1372 -128.
0.0000 0.0000 0.
-128.

1723.

47.

71.

SAP 10 WORKSHEET FOR Conversion (As Built) (Version 10.2, February 2022
CALCULATION OF EPC COSTS, EMISSIONS AND PRIMARY ENERGY FOR IMPROVED DWELLING

1. Overall dwelling characteristics

Main dwelling

Basement floor

Ground floor

First floor
Total floor area TFA = (la)+(lb)+(lc)+(1d)+(le)...(1ln)
Dwelling volume

36.1500

Area Storey height
(m2) ()
12.3500 (la) x
11.9000 (1b) X
11.9000 (1c) x

(3a)+(3b)+(3c)+(3d)+(3e) ... (3n) = 83.

2. Ventilation rate

Number of open chimneys
Number of open flues
Number of chimneys / flues attached to closed fire

m3 per

0 * 80 = 0.
0 * 20 = 0.
.0000

0 * 10 =

o

2.0000 (2a) = 24.
2.3600 (2b) = 28.
2.6000 (2c) = 30.

.0000

0000

1145

4612

0000
0000

0000

1778

cost

£/year
10668.6517 16.4900 1759.
0.

885.4411 16.4900 146.
420.4318 16.4900 69.
0.0000 0.0000 0.
80.0000 16.4900 13.
131.1145 16.4900 21.
0.

2607
0000
0092
3292
0000
1920
6208
0000

.2576
0.0000 5.5900 0.
.2576
1855.

0000

1543

.3600
L2299
.5050

Emissions
kg CO2/year
10668.6517 0.1531 1632.

0.

885.4411 0.1476 130.

420.4318 0.1391 58.

1763.
80.0000 0.1387 11.
131.1145 0.1443 18.

9897
0000
7138
4914
7035
0970
9239

3153
0000
3153
9004
6900
5339

72

Volume

(m3)
7000
0840
9400

7240

hour

0000
0000

(221)

(2309)
(231)
(232)

(233)
(234)
(235a)
(235)

(236)
(237)
(238)

(240)
(473)
(247)
(247a)
(249)
(249)
(250)
(251)

(252)
(255)

(256)
(257)

(258)

(261)
(373)
(264)
(264a)
(265)
(267)
(268)

(269)
(272)
(273)

(274)

(la) - (3a)
(1b) - (3b)
(lc) - (3¢)
(4)
(5)

(6a)
(6b)
(6¢c)
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of
of
of
of
of
of

flues attached to solid fuel boiler
flues attached to other heater
blocked chimneys

intermittent extract fans

passive vents

flueless gas fires

Number
Number
Number
Number
Number
Number

flues and fans

Infiltration due to chimneys, =
Pressure test

Pressure Test Method

Measured/design AP50

Infiltration rate

Number of sides sheltered

Shelter factor
Infiltration rate adjusted to include shelter factor

(6a)+(6b) +(6c)+(6d)+(6e)+ (6f)+(6g)+(7a)+(7b)+(7c)

Printout

Jan Feb Mar Apr May Jun Jul Aug
Wind speed 4.8000 4.5000 4.4000 3.9000 3.9000 3.6000 3.7000 3.5000
Wind factor 1.2000 1.1250 1.1000 0.9750 0.9750 0.9000 0.9250 0.8750
Adj infilt rate
1.0087 0.9456 0.9246 0.8195 0.8195 0.7565 0.7775 0.7355
Effective ac 1.0087 0.9471 0.9274 0.8358 0.8358 0.7861 0.8023 0.7705
3. Heat losses and heat loss parameter
Element Gross Openings NetArea U-value
Main dwelling m2 m2 m2 W/m2K
Door 0.5100 1.6000
Window 5.1300 1.3258
Heatloss Floor 1 12.3500 0.6700
Basement wall 29.9700 1.9400 28.0300 2.1000
GF wall 32.5700 1.6000 30.9700 2.1000
FF Wall 33.8800 2.1000 31.7800 2.5000
joists 9.1700 9.1700 2.3000
External Roof 2 3.5900 3.5900 2.3000
Total net area of external elements Aum (A, m2) 121.5300
Fabric heat loss, W/K = Sum (A x U) (26) ...(30) + (32)
Main dwelling
Internal Wall 1 10.0000
Internal Floor 1 11.9000
Internal Floor 2 11.9000
Internal Ceiling 1 11.9000
Internal Ceiling 2 11.9000
Heat capacity Cm = Sum(A x k) (28) .
Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K
Thermal bridges (Default value 0.200 * total exposed area)
Point Thermal bridges
Total fabric heat loss
Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
Jan Feb Mar Apr May Jun Jul Aug
(38)m 27.8681 26.1672 25.6243 23.0928 23.0928 21.7202 22.1655 21.2871
Heat transfer coeff
300.7638 299.0629 298.5199 295.9884 295.9884 294.6159 295.0612 294.1828
Average = Sum(39)m / 12 =
Jan Feb Mar Apr May Jun Jul Aug
HLP 8.3199 8.2728 8.2578 8.1878 8.1878 8.1498 8.1621 8.1378
HLP (average)
Days in mont 31 28 31 30 31 30 31 31
4. Water heating energy requirements (kWh/year
Assumed occupancy
Hot water usage for mixer showers
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Hot water usage for baths
19.9707 19.6741 19.2565 18.4864 17.9097 17.2703 16.9250 17.3397
Hot water usage for other uses
28.0272 27.0080 25.9889 24.9697 23.9505 22.9313 22.9313 23.9505
Average daily hot water use (litres/day
Jan Feb Mar Apr May Jun Jul Aug
Daily hot water use
47.9979 46.6822 45.2453 43.4561 41.8602 40.2017 39.8563 41.2902
Energy conte 76.0170 66.4748 69.5404 59.4892 56.3519 49.4326 48.2027 51.1259
Energy content (annual)
Distribution loss (46)m = 0.15 x (45)m
11.4025 9.9712 10.4311 8.9234 8.4528 7.4149 7.2304 7.6689
Water storage loss (or HIU loss):
Store volume
b) If manufacturer declared loss factor is not known
Hot water storage loss factor from Table 2 (kWh/litre/day
Volume factor from Table 2a
Temperature factor from Table 2b
Enter (49) or (54) in (55)
Total storage loss
100.1363 90.4457 100.1363 96.9061 100.1363 96.9061 100.1363 100.1363
If cylinder contains dedicated solar storage
60.6088 54.7434 60.6088 58.6537 60.6088 58.6537 60.6088 60.6088
Primary loss 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Combi loss 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Total heat required for water heating calculated for each month
136.6258 121.2182 130.1492 118.1429 116.9607 108.0863 108.8115 111.7347
WWHRS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
PV diverter -0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000

Aperture area of solar collector
Zero-loss collector efficiency

Collector linear heat loss coefficient
Collector 2nd order heat loss coefficient

(21

(20) = 1

Sep
3.7000
0.9250

0.7775
0.8023

A x U
W/K
0.8160
6.8011
8.2745
58.8630
65.0370
79.4500
21.0910
8.2570

248.5896

.. (30) + (32)

(33

Sep
22.1655
295.0612

Sep
8.1621

30

0.0000
17.7913

24.9697

Sep

42
52

.7610
.7285

.9093

96.9061
.6537
.0000
.0000

oo

111.3822
0.0000
-0.0000

0.

0 * 20 = 0
0 * 35 = 0
0 * 20 = 0
2 * 10 = 20
0 * 10 = 0
0 * 40 = 0
Air changes per
20.0000 / (5) = 0
Blower
15.
[0.075 x (19)] = 0
) = (18) x (20) = 0.
Oct Nov D
4.0000 4.1000 4
1.0000 1.0250 1
0.8405 0.8616 0
0.8533 0.8711 0

K-value

kJ/m2K
110.0000 1358.
110.0000 3083.
190.0000 5884.
9.0000 286.
9.0000 82.
9.0000 32.
9.0000 90.
18.0000 214
18.0000 214
9.0000 107.
9.0000 107.
+ (32a)...(32e) = 11459.
317.
24.
(36a) = 0
) + (36) + (36a) = 272.
Oct Nov D
23.5747 24.0688 25
296.4703 296.9644 298
296
Oct Nov D
8.2011 8.2148 8
8

31 30

1
0.0000 0.0000 0.
18.4755 19.2614 19.
25.9889 27.0080 28.
43.
Oct Nov D
44,4643 46.2694 47.
60.3377 65.9193 75.
Total = Sum(45)m = 730.
9.0506 9.8879 11
190.
0
0
0
3
100.1363 96.9061 100.
60.6088 58.6537 60
0.0000 0.0000 0.
0.0000 0.0000 0.
120.9465 124.5730 135
0.0000 0.0000 0
-0.0000 -0.0000 -0
3
0
1
0

.0000
.0000
.0000
.0000
.0000
.0000

hour
.2389
No
Door
0000
9889

.8500
8405

ec
.4000
.1000

.9246
.9274

A x K
kJ/K

5000
3000
3000
0200
5300
3100

0000
.2000
.2000
1000
1000

5600
0003
3060
.0000
8956

ec
.6243

.5199
L7666

ec

.2578

.2093
31

.3082
0000
9032

0272
9953

9304
0474
6675

L2571
0000

.0330
.8580
.6000
.2302

1363

.6088
0000
0000

.6563
.0000
.0000
.0000
.8000
.8000
.0000

(6d)
(6e)
(6£)
(7a)
(7b)
(7c)

(8)

(17)
(18)
(19)

(20)
(21)

(22)
(22a)

(22b)
(25)

(26)
(27)
(28)
(29a)
(29a)
(29a)
(30)
(30)
(31)
(33)

(32c)
(324d)
(324d)
(32e)
(32e)

(34)
(35)
(36)

(37)

(38)

(39)

(40)

(42)
(42a)
(42b)

(42c)
(43)

(44)
(45)

(46)
(47)

(51)
(52)
(53)
(55)

(56)

(57)
(59)
(61)

(62)
(63a)
(63b)
(H1)
(H2)
(H3)
(H4)
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Collector loop efficiency 0.9000 (HS5)
Incidence angle modifier 1.0000 (H6)
Overshading factor 0.8000 (H8)
Overall heat loss coefficient of system 6.5000 (H10)
Heat loss coefficient of collector loop 3.9667 (H11)
Dedicated solar storage volume 75.0000 (H12)
If combined cylinder, total volume of cylinder 190.0000 (H13)
Effective solar volume 109.5000 (H14)
Reference volume 225.0000 (H15)
Storage tank correction coefficient 1.1973 (H16)
Heat delivered to hot water 642.8007 (H24)
Heat delivered to space heating 0.0000 (H29)
Solar input 642.8007

Solar input -5.7357 -22.5662 -59.7024 -79.6513 -93.9337 -91.4533 -90.6412 -84.2331 -63.4807 -39.9569 -11.4462 -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
130.8901 98.6521 70.4468 38.4916 23.0271 16.6330 18.1704 27.5016 47.9015 80.9896 113.1268 135.6563 (64)

Total per year (kWh/year) = Sum(64)m = 801.4867 (64)

Electric shower(s)
36.9612 32.9328 35.9613 34.3174 34.9614 33.3498 34.4614 34.9614 34.3174 35.9613 35.2851 36.9612 (64a)
Total Energy used by instantaneous electric shower(s) (kWh/year) = Sum(64a)m = 420.4318 (64a)

Heat gains from water heating, kWh/month
83.0030 74.1308 80.5996 75.2825 75.9644 71.6967 73.1298 74.2268 73.0346 77.5396 77.6624 82.6806 (65)

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 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 78.4915 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5

18.5606 16.4854 13.4068 10.1498 7.5871 6.4054 6.9212 8.9964 12.0750 15.3320 17.8947 19.0765 (67)

Appliances gains (calculated in Appendix L, equation L13 or Ll3a), also see Table 5

167.1444 168.8789 164.5081 155.2034 143.4578 132.4186 125.0438 123.3093 127.6801 136.9848 148.7304 159.7696 (68)
Cooking gains (calculated in Appendix L, equation L15 or Ll5a), also see Table 5

44.1573 44.1573 44.1573 44.1573 44.1573 44.1573 44.1573 44.1573 44.1573 44.1573 44.1573 44.1573 (69)
Pumps, fans 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (70)
Losses e.g. evaporation (negative values) (Table 5)

-52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 -52.3277 (71)
Water heating gains (Table 5)

111.5632 110.3137 108.3327 104.5590 102.1027 99.5788 98.2928 99.7672 101.4369 104.2200 107.8644 111.1299 (72)
Total internal gains

367.5894 365.9991 356.5689 340.2334 323.4688 308.7240 300.5789 302.3941 311.5131 326.8580 344.8107 360.2971 (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
North 2.1000 12.7054 0.6300 0.7000 0.7700 8.1542 (74)
East 1.0900 23.7288 0.6300 0.7000 0.7700 7.9045 (76)
West 1.9400 23.7288 0.6300 0.7000 0.7700 14.0686 (80)
Solar gains 30.1272 52.2098 86.5242 136.4764 165.0677 182.9365 171.1797 145.1774 108.7004 66.3640 37.8552 24.0273 (83)

Total gains 397.7166 418.2089 443.0931 476.7098 488.5365 491.6605 471.7587 447.5715 420.2136 393.2219 382.6659 384.3244 (84)

7. Mean internal temperature (heating season)

Temperature during heating periods in the living area from Table 9, Thl (C) 21.0000 (85)
Utilisation factor for gains for living area, nil,m (see Table 9a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
tau 10.5838 10.6440 10.6633 10.7545 10.7545 10.8046 10.7883 10.8205 10.7883 10.7370 10.7192 10.6633
alpha 1.7056 1.7096 1.7109 1.7170 1.7170 1.7203 1.7192 1.7214 1.7192 1.7158 1.7146 1.7109
util living area

0.9869 0.9852 0.9805 0.9704 0.9502 0.9092 0.8453 0.8497 0.9343 0.9695 0.9826 0.9874 (86)
MIT 15.8849 16.0584 16.6785 17.5587 18.6342 19.5882 20.2221 20.2371 19.3846 18.2232 16.9669 15.9548 (87)
Th 2 18.0000 18.0000 18.0000 18.0000 18.0000 18.0000 18.0000 18.0000 18.0000 18.0000 18.0000 18.0000 (88)
util rest of house

0.9817 0.9792 0.9714 0.9529 0.9055 0.7616 0.3285 0.2945 0.8319 0.9447 0.9735 0.9823 (89)
MIT 2 12.9516 13.1619 13.9274 15.0074 16.3221 17.4297 17.9679 17.9777 17.2207 15.8307 14.2823 13.0330 (90)
Living area fraction fLA = Living area / (4) = 0.2689 (91)
MIT 13.7403 13.9407 14.6671 15.6934 16.9437 18.0101 18.5740 18.5852 17.8026 16.4740 15.0042 13.8186 (92)
Temperature adjustment 0.0000
adjusted MIT 13.7403 13.9407 14.6671 15.6934 16.9437 18.0101 18.5740 18.5852 17.8026 16.4740 15.0042 13.8186 (93)
8. Space heating requirement

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation 0.9659 0.9618 0.9499 0.9248 0.8731 0.7626 0.5324 0.5232 0.8174 0.9172 0.9538 0.9669 (94)
Useful gains 384.1623 402.2330 420.8777 440.8634 426.5519 374.9486 251.1564 234.1528 343.4968 360.6742 364.9754 371.6113 (95)
Ext temp. 5.0000 5.4000 7.1000 9.5000 12.6000 15.4000 17.4000 17.5000 15.0000 11.7000 8.1000 5.2000 (96)

Heat loss rate W
2628.7730 2554.2089 2258.9328 1833.1797 1285.6961 768.9726 346.4108 319.2549 826.9283 1415.3460 2050.2893 2572.8211 (97)
Space heating kWh

1669.9904 1446.1278 1367.5130 1002.4677 639.2033 0.0000 0.0000 0.0000 0.0000 784.6758 1213.4260 1637.7001 (98a)
Space heating requirement - total per year (kWh/year) 9761.1042
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
1669.9904 1446.1278 1367.5130 1002.4677 639.2033 0.0000 0.0000 0.0000 0.0000 784.6758 1213.4260 1637.7001 (98c)
Space heating requirement after solar contribution - total per year (kWh/year) 9761.1042
Space heating per m2 (98c) / (4) = 270.0167 (99)
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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 %) 100.0000 (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

1669.9904 1446.1278 1367.5130 1002.4677 639.2033 0.0000 0.0000 0.0000 0.0000 784.6758 1213.4260 1637.7001 (98)

Space heating efficiency (main heating system 1)

100.0000 100.0000 100.0000 100.0000 100.0000 0.0000 0.0000 0.0000 0.0000 100.0000 100.0000 100.0000 (210)
Space heating fuel (main heating system)
1669.9904 1446.1278 1367.5130 1002.4677 639.2033 0.0000 0.0000 0.0000 0.0000 784.6758 1213.4260 1637.7001 (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

130.8901 98.6521 70.4468 38.4916 23.0271 16.6330 18.1704 27.5016 47.9015 80.9896 113.1268 135.6563 (64)
Efficiency of water heater 100.0000 (216)
(217)m 100.0000 100.0000 100.0000 100.0000 100.0000 100.0000 100.0000 100.0000 100.0000 100.0000 100.0000 100.0000 (217)
Fuel for water heating, kWh/month

130.8901 98.6521 70.4468 38.4916 23.0271 16.6330 18.1704 27.5016 47.9015 80.9896 113.1268 135.6563 (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 6.7945 6.1370 6.7945 6.5753 6.7945 6.5753 6.7945 6.7945 6.5753 6.7945 6.5753 6.7945 (231)
Lighting 16.2460 13.0331 11.7349 8.5975 6.6409 5.4257 6.0581 7.8745 10.2282 13.4200 15.1579 16.6975 (232)
Electricity generated by PVs (Appendix M) (negative quantity)
(233a)m -50.1296 -70.5053 -110.7065 -139.1274 -144.1038 -73.4577 -73.2748 -72.3401 -68.2030 -85.7748 -57.3800 -41.2166 (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)
(235¢c)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 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (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 9761.1042 (211)
Space heating fuel - main system 2 0.0000 (213)
Space heating fuel - secondary 0.0000 (215)
Efficiency of water heater 100.0000
Water heating fuel used 801.4867 (219)
Space cooling fuel 0.0000 (221)
Electricity for pumps and fans:
pump for solar water heating 80.0000 (230g)
Total electricity for the above, kWh/year 80.0000 (231)
Electricity for lighting (calculated in Appendix L) 131.1145 (232)
Energy saving/generation technologies (Appendices M ,N and Q)
PV generation -986.2196 (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 10207.9176 (238)
10a. Fuel costs - using BEDF prices (593)
Fuel Fuel price Fuel cost
kWh/year p/kWh £/year
Space heating - main system 1 9761.1042 27.6700 2700.8975 (240)
Total CO2 associated with community systems 0.0000 (473)
Water heating (other fuel) 801.4867 27.6700 221.7714 (247)
Energy for instantaneous electric shower (s) 420.4318 27.6700 116.3335 (247a)
Pumps, fans and electric keep-hot 0.0000 0.0000 0.0000 (249)
Pump for solar water heating 80.0000 27.6700 22.1360 (249)
Energy for lighting 131.1145 27.6700 36.2794 (250)
Additional standing charges 0.0000 (251)
Energy saving/generation technologies
PV Unit electricity used in dwelling -986.2196 27.6700 -272.8870
PV Unit electricity exported 0.0000 5.8100 0.0000
Total -272.8870 (252)
Total energy cost 2824.5308 (255)
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 9761.1042 0.1534 1497.4345 (261)
Total CO2 associated with community systems 0.0000 (373)
Water heating (other fuel) 801.4867 0.1492 119.5874 (264)
Energy for instantaneous electric shower (s) 420.4318 0.1391 58.4914 (264a)
Space and water heating 1617.0218 (265)
Pumps, fans and electric keep-hot 80.0000 0.1387 11.0970 (267)
Energy for lighting 131.1145 0.1443 18.9239 (268)

Energy saving/generation technologies
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PV Unit electricity used in dwelling -986.2196 0.1376 -135.7263
PV Unit electricity exported 0.0000 0.0000 0.0000
Total -135.7263 (269)
Total CO2, kg/year 1569.8077 (272)

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 9761.1042 1.5680 15305.0787 (275)
Total CO2 associated with community systems 0.0000 (473)
Water heating (other fuel) 801.4867 1.5520 1243.9425 (278)
Energy for instantaneous electric shower (s) 420.4318 1.5143 636.6743 (278a)
Space and water heating 16549.0212 (279)
Pumps, fans and electric keep-hot 80.0000 1.5128 121.0240 (281)
Energy for lighting 131.1145 1.5338 201.1077 (282)
Energy saving/generation technologies
PV Unit electricity used in dwelling -986.2196 1.5089 -1488.0851
PV Unit electricity exported 0.0000 0.0000 0.0000
Total -1488.0851 (283)
Total Primary energy kWh/year 16019.7422 (286)
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